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C. Drum Screen Basket Cleaning Brush and Spray Bar(s): 

1. The exterior of the rotating drum screen basket assembly shall be cleaned by a high 
pressure stainless steel spray bar and a stainless steel backed polypropylene brush. 
The drum screen basket shall continuously rotate in one direction during the cleaning 
cycle and pass through the topmost portion where it is cleaned by the spray bar and 
brush. 

2. The exterior cleaning brush shall be mounted on a holding device which keeps the 
brush in constant contact with the screen basket and can be adjusted to compensate 
for brush wear. 

D. Screenings Transport Screw and Dewatering Zone: 

1. The screenings transport screw shall be constructed of an epoxy coated high strength 
alloy steel for maximum torsion resistance in the screw. The screw shall be near-white 
blasted, primed with an inorganic zinc primer and coated with a 2-part epoxy. 

2. The screenings collection trough shall be attached to the screenings transport tube by 
a drum support flange. The screw drive assembly shall be attached via a drive support 
flange welded to the upper end of the screenings transport tube. 

3. The concentric transport/dewatering screw shall be designed to transport and dewater 
the screened material. The unit shall be provided with screw flights of constant pitch 
approaching the compaction zone to prevent clogging in the compaction zone. 
Designs incorporating a decreasing pitch screw will not be accepted. 

4. The screenings transport screw shall be supported by a sealed, self-lubricating lower 
bronze bushing. The lower bushing shall be designed such that it does not take any 
thrust load from the transport screw. Designs requiring bearings of any type or 
externally lubricated bushing(s) or water injection into the housing shall not be 
accepted. 

5. The compaction zone shall be integral to the transport screw and compaction tube. 
The compaction zone shall be designed to form a screenings plug and return water 
released from the screened material back to the tank through circular holes that are 
machined into the screenings compaction tube. 

6. The compaction zone housing shall be fabricated entirely of stainless steel. The lower 
body shall be a welded construction with a minimum of 10-mm end plates for maximum 
torsion resistance. The bottom of the compaction zone shall be curved to promote 
maximum cleaning and minimum depositing of materials. Units utilizing a fiberglass 
reinforced compaction zone housing will not be accepted. 

7. The compaction zone shall be furnished with a latched, hinged access cover with a 
gasket. The access cover shall incorporate a safety interlock switch to prevent 
operation of the unit with the access cover open. Units which require the use of any 
tools to gain access to the compaction zone will not be accepted. 
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E. Spray Wash Systems: 

1. Drum and flush spray systems shall each be furnished with an automatically controlled 
electrically actuated full port stainless steel ball valve, stainless steel piping and 
fittings, flexible reinforced hoses, and spray nozzles. 

2. Compaction zone spray system shall be furnished with a control solenoid valve, 
stainless steel piping and fittings, flexible reinforced hoses, and spray system. 

3. A drum wash system shall be located over the rotating perforated drum which utilizes 
a spray bar(s) with adequate spray nozzles to ensure a consistent spray pattern over 
the entire length of the drum. 

4. A screenings spray wash system shall be located in the lower section of the transport 
tube to break up and return organic materials to the flow stream and to ensure 
maximum screenings washing. 

5. A compaction zone wash system shall be provided which periodically cleans the 
compaction and dewatering zone via a stainless steel wash system located in the 
uppermost end of the compaction/dewatering chamber. The header shall be designed 
to completely wash the full surface of the transport tube drainage area. 

F. Screen Tank: 

1. The Septage receiving unit shall be supplied with a two-stage stainless steel tank. The 
bottom of the influent section of the tank shall be sloped toward the screen to eliminate 
sedimentation. The inlet section shall be sized to match the inlet shape of the drum to 
prevent a wall for solids to dam and collect. Units with rectangular tanks which 
encourage sedimentation shall not be accepted. 

2. The second stage tank shall house the rotating drum screen unit. 

3. The inlet stage of the tank shall be provided with a flush wash system. 

G. Drive Units: 

1. The Septage receiving unit shall be a dual drive system which allows the drum and 
screw to be driven independently to optimize solids removal. 

2. Gear reducers shall be a helical gear type as manufactured by NORD or approved 
equal. Provide a cast iron frame; design in accordance with AGMA recommendations 
for wastewater service. 

3. Transport screw shall be directly driven by a flange mounted gear reducer. 

4. The transport screw gear reducer shall be bolted to a machined flange welded to the 
upper end of the transport tube. 

5. The rotating screen drum basket shall be driven by a flange mounted gear reducer 
using a spur gear and bull gear assembly. 
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6. Gear reducers shall be driven by 240/480 V, 3 HP, 60 Hz motors rated for the 
installation environment location. Motor horsepower shall be as noted in 
Paragraph 2.04. 

7. Chain drives, belt drives, friction drives, or hydraulic drives will not be accepted. 

8. Designs incorporating a separate upper bearing for the transport screw will not be 
accepted. 

H. Drum Retraction: 

1. The complete screen assembly must be able to be retracted away from the front seal 
plate to allow for replacement of the seal without pivoting the screen or requiring lifting 
devices such as cranes or come along hoists. 

2. Units that require pivoting of the screen for seal replacement shall be required to 
provide a complete workable lifting system. 

I. Pivot Assembly: 

1. The complete screen assembly must be able to pivot out of the tank without requiring 
the removal of the drive unit, screw, or drum. Units that require disassembly of the unit 
shall not be allowed. 

2.06 ELECTRICAL CONTROLS AND DEVICES – BEAST CONTROL PANEL/BASE 
STATION 

A. Control Panel: 480 volt primary control panel shall be provided with a type 304, stainless 
steel, NEMA 4X enclosure. Panel shall be suitable for wall mounting with the following 
electrical components to provide proper operation of the equipment 

1. Main disconnect with through door interlock handle. 

2. Step-down control transformer. 

3. Branch circuit protection. 

4. Motor starter, soft start w/ overload (drum motor). 

5. Motor starter, reversing w/ overload (screw motor). 

6. Emergency stop pushbutton. 

7. Hand-Off-Auto selector switches for drum and screw drive. 

8. Open – Close – Auto switches for screen drum and tank flush wash water electrically 
actuated ball valves. 

9. Open – Close – Auto switch for compaction zone wash water solenoid valve. 
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10. Load monitors shall provide overload protection for drum and screw by sensing motor 
power factor. 

11. Hour meter for each motor. 

12. Control power on, run and fault indicating lights. 

13. Alarm reset pushbutton. 

14. Use a 1769 CompactLogix 5370 Controller.  

15. Ethernet Switch, 5 Port, (unmanaged). 

16. Run and alarm auxiliary contacts for use by the customer. 

17. Intrinsically safe conductivity liquid level control relay. 

18. Panel Heater, with Thermostat. 

19. UL508A. 

B. Safety Microswitch: One (1) NEMA 4X safety interlock switch shall be factory mounted to 
the compaction/discharge zone access door. Interlock switch shall prevent operation of 
the screen while the door is open. 

C. Electrically Actuated Ball Valves: Provide two (2) electrically actuated full port 
316 stainless steel ball valve to control flow to the drum spray wash and tank flush 
assemblies. The full port ball valve shall be 2-piece body, threaded ends, cast body from 
CF8M, 316 stainless steel, ball and stem from 316 stainless steel, and RTFE seats. Each 
valve shall be controlled by a NEMA 4X electric actuator with a housing from cast 
aluminum with thermally bonded polyester power coating, stainless steel output shaft, 
stainless steel fasteners, 120 volt, single phase, 60 Hz, two SPDT limit switches, and 
visual indication on valve position. 

D. Solenoid Valve: Provide one (1) solenoid valve to control flow to the compaction zone 
spray wash assembly. Valve shall have a brass body. Valve shall be 120 volt, single 
phase, 60 Hz. 

E. Level Control: Provide one (1) non-contacting radar transmitter for operation of the unit by 
screen start level and high level. Unit shall not be affected by FOG, debris or foam. The 
radar unit shall provide a 4-20 mA level signal and be rated for installation in a Class 1, 
Div. 1/Div. 2 area when using an intrinsically safe circuit. The sensor shall be supplied with 
33 feet of integral cable. 

F. The Beast Unit, Base Station, and Control Panel will be installed to allow future addition 
of the Hauler Station without any major modifications to the provided equipment. The Base 
Station shall include the following components: 

1. Enclosure: 24 inches by 60 inches by 42 inches (minimum), 304 Stainless Steel, with 
lockable access panels, 
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2. Base pedestal, 42 inches high, for mounting future Hauler Access Station. 

3. Encloses 6-inch 304 stainless steel inlet piping, electrically operated knife gate inlet 
valve, and magnetic flow meter. 

4. External to Base is 6-inch stainless steel piping with grooved inlet connection and 4-
inch Camlock fitting for connection to septage truck hose. 

5. Heat tracing and insulated blanket wrapping for valve, magnetic flow meter, and piping. 

6. One (1) Electric actuated (24 Vdc) brass knife gate valve. Operation controlled by 
Hauler Access Station (open/close with 2 second travel time). 

7. One (1) 4-inch flow meter, polyurethane liner, 316 L stainless steel electrode, carbon 
steel flanges, NEMA 4X rated with integral mount transmitter. 

PART 3 – EXECUTION 

3.01 PREPARATION 

A. Contractor shall provide a concrete equipment pad as shown on the drawings for 
installation of the Septage receiving station and ancillary equipment. 

3.02 INSTALLATION 

A. Contractor shall verify all dimensions in the field to ensure compliance of equipment 
dimensions with the drawings. Contractor shall notify Engineer of significant deviations. 

B. Installation of the equipment shall be in strict accordance with the Contract Documents 
and the manufacturer’s instructions and shop drawings. Manufacturer shall supply anchor 
bolts for the equipment. Contractors shall install the anchor bolts in accordance with the 
manufacturer’s recommendations 

C. Manufacturer shall furnish the services of a factory-trained Service Engineer for two (2) 
trips including three (3) 8-hour days to inspect the installation, and carry out the equipment 
start-up procedures. The representative shall provide at least 4 hours of training to the 
operators in how to effectively operate and maintain the equipment. 

1. Equipment shall not be energized, or “bumped” to check the electrical connection for 
motor rotation without the Service Engineer present. 

2. The Service Engineer shall make all necessary adjustments and settings to the 
controls. In particular, the Service Engineer shall verify the measurement relay setting 
and the initial water level setting for the screen. 

3. The Service Engineer shall demonstrate proper operation of screen and screenings 
washer, heat trace system, and control panel heater and thermostat.  
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3.03 START UP/TRAINING/FIELD QUALITY CONTROL 

A. The initial start-up of SAVÉCO North America equipment will be performed by an 
authorized SAVÉCO North America representative. The SAVÉCO North America 
authorized representative will verify the proper operation and installation and provide 
training to the equipment operators.  

3.04 ADJUSTING AND CLEANING 

A. Information on minor periodic adjustments and cleaning will be detailed in the Operating 
and Maintenance Manual. 

END OF SECTION 
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SECTION 46 22 20 
GRIT CHAMBER EQUIPMENT 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. The Contractor shall furnish and install equipment for a 9-foot-diameter vortex grit 
chamber system with all equipment, as shown on the Drawings. The grit chamber shall be 
complete with the following mixing drive equipment: gear motor, drive head, impeller drive 
tube, impeller, effluent weir and baffles as required and appurtenances. Grit pump, 
cyclone, classifier, and control system for the grit removal system including vortex 
chamber controls are specified separately, under Section 46 22 22, “Grit Pump, Cyclone, 
and Classifier,” but shall be provided as one integrated working system with the vortex 
equipment and be assigned unit responsibility for the entire system.  

B. The device shall be capable of removing grit from screened wastewater. No moving parts, 
subject to wear or stoppage shall be below the water surface. All drives, lubrication points 
and bearings, shall be readily accessible from the headworks walkway. The impeller shall 
be positioned immediately over the grit collection chamber, driven by the impeller drive 
tube to optimize the classification of grit and organic material. 

C. The grit removal device shall be capable of removing 95 percent of grit greater than 
50 mesh in size, 85 percent of grit greater than 70 mesh in size, and 65 percent of grit 
greater than 100 mesh in size. Grit removal and classification (rejection of the organic 
matter from the grit) shall be achieved by the rotating impeller. The position of the rotating 
impeller should be adjustable in the vertical plane. The grit removal chamber shall have 
an inlet and outlet oriented as shown on the Drawings on the chamber periphery thus 
providing travel of the liquid for effective grit removal.  

D. The grit chamber shall handle all flows up to the hydraulic peak design flow of 5.0 mgd 
without loss of grit removal efficiency. The inlet channel to the grit chamber shall be as 
shown on the Contract Drawings, designed to ensure that the grit does not settle in the 
inlet channel and to provide for correct operation of the grit chamber. The separated grit 
shall gravitate to the grit chamber with a conical bottom.  

E. All equipment specified herein shall be rated for installation in a Class I, Division 2, 
Group D, a potentially hazardous area, in accordance with NFPA-820. 

F. Equipment shall be controlled locally by equipment specific control panels. Signals from 
the equipment control panels are sent to the centralized PLC to monitor and/or control the 
equipment in accordance with the P&ID drawings and the Control Strategy shown on 
Instrumentation drawings. Provide appropriate input/output terminals in equipment control 
panels to conform to the P&ID and Control Strategy. 

1.02 QUALITY ASSURANCE 

A. All degritting equipment furnished under this section shall be of a design and manufacture 
that has been used in similar applications, and it shall be demonstrated to the satisfaction 
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of the Owner that the quality is equal to equipment made by that manufacturer specifically 
named herein. Manufacturers shall provide evidence of at least five installations in which 
identically sized equipment has provided satisfactory performance for a minimum of 
10 years in a similar application. No consideration will be given to individually sized 
equipment that hasn't been commercially available for 10 years. 

B. All equipment and devices shall be listed by Underwriters Laboratories, bearing the U.L. 
label or bearing the CSA-C/US label.  

1.03 SUBMITTALS 

A. Contractor shall submit complete data on all items in accordance with the requirements of 
Section 01 33 00.  

B. The submittal data shall be prepared, in its entirety, by the equipment manufacturer. Shop 
drawings prepared by the manufacturer’s sales representative, fabrication shops, or other 
than the listed manufacturers will not be acceptable. No additions or modifications to the 
manufacturer’s submittal will be accepted, with the sole exception of a cover sheet 
provided by the manufacturer's local representative. 

C. Submit the following project data for all equipment specified herein: 

1. Manufacturer’s type designation and descriptive literature.  

2. Catalog data with chamber drive speed, horsepower, efficiency, electrical 
requirements, and other utility requirements. 

3. Motor data including characteristics and performance information. 

4. Grit Removal System Control Panel schematics and wiring diagrams as specified in 
Section 46 22 22. 

5. Parts list including a list of recommended spare parts. 

6. Shop drawings including dimensions and cross-sectional views of all equipment 
showing details of construction. 

7. Show which equipment is rated for the Classified space include the equipment listed 
rating. 

8. Detailed installation instructions, with clear step-by-step points on the correct 
mechanical and electrical installation procedures. 

9. Equipment weights and lifting points.  

10. Recommendations for short and long term storage. 

11. Copy of warranty sheet as specified herein. 

D. Failure to include all drawings applicable to the equipment specified in this section will 
result in rejection of the entire submittal with no further review. 
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1.04 OPERATIONS AND MAINTENANCE DATA 

A. Submit installation, operation, and maintenance data under provisions of 
Section 01 78 23, “Operation and Maintenance Data.” 

B. Include installation instructions, assembly views, lubrication instructions, and replacement 
parts lists. 

1.05 WARRANTY 

A. The Manufacturer, through the Contractor’s contract with the Owner, shall guarantee all 
materials and equipment for a period of 2 years following Substantial Completion of the 
Water Reclamation Facility Phase 2 Upgrade, under normal use, operation, and service. 
The Contractor shall replace all failed or defective parts and equipment, including cost for 
installation and shipping to the job site. The guarantee shall be in printed form and apply 
to all materials and equipment. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The grit chamber drive equipment shall be Kusters XGT 250x360, or Smith and Loveless 
PISTA Model 2.5B, Type 316 stainless steel grit chamber mechanism, or approved equal. 

B. Equipment of all manufacturers shall be in accordance with the Drawings and 
specifications. Being named as a manufacturer does not eliminate responsibility of 
providing equipment in compliance with the specifications herein. Any deviations without 
sufficient evidence proving equal or superior quality shall be rejected without further review 
or comment. 

C. Manufacturers submitting a request for substitution or an “or equal” submittal for 
evaluation shall provide all equipment modifications required to ensure the equipment is 
compatible in the concrete structure as designed, and shall provide stamped engineering 
plans showing proposed modifications to the original design, at no additional cost to the 
Owner. 

2.02 PERFORMANCE REQUIREMENTS 

A. Grit Chamber Design Summary 

1. Peak flow rate, mgd   5.0 

2. Influent channel width, inches  24 

3. Effluent channel width, inches  24 

4. Influent/effluent orientation, degrees 360 

5. Upper chamber diameter, feet  9 
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6. Lower chamber diameter, feet  3.33 

7. Grit removal    self-priming pump (See Section 46 22 22) 

B. The grit removal unit shall have a vertically adjustable impeller fitted with minimum of two 
blades. Unit shall be the proven manufacturers design with at least 10 successful 
installations in operation on municipal sewage. The impeller shall be driven via the drive 
tube and powered by a minimum one horsepower helical gear motor, suitable for 480 V, 
three-phase 60 Hz power source.  

2.03 GENERAL SPECIFICATIONS 

A. The vortex grit chamber(s) shall be capable of removing grit from screened wastewater 
and depositing the grit in a storage hopper. No moving parts, subject to wear or stoppage, 
shall be installed in the grit storage hopper. 

B. A slow-rotating, fixed-blade, X-impeller will allow the grit to settle in the storage hopper 
while rejecting organic matter. The X-impeller shall be mounted to a drive tube which is 
driven by a heavy-duty cast iron gearhead. The gearhead input drive shall be a gear-
reducer and an electric motor. 

C. All drives, lubrication points, and bearings shall be readily accessible from walkways at 
the bridge/drive mounting level. 

2.04 PRODUCT DESIGN SPECIFICATIONS 

A. Mechanical Drive: 

1. The impeller in the grit chamber shall be driven by a pinion gear keyed to the output 
shaft of a heavy-duty helical gear reducer and motor with a service factor of 1.2 or 
greater. 

2. The gearhead shall be comprised of a two-piece heavy-duty cast iron base and upper 
housing securely bolted together to form a composite unit. Fabricated steel gear 
housings and upper plates are not acceptable. The base section shall support the 
precision bearing and shall be machined to prevent distortion of the bearing. 

3. The 316 SST X-impeller shall have four (4) fixed vertical organics rejection/velocity 
control blades, mounted at an angle of 90 degrees to the horizontal. The blades shall 
be securely mounted to a split collar with stainless steel hardware. The split collar shall 
attach to the drive tube and allow vertical adjustment of the X-impeller. The X-impeller 
shall effectively remove organics and control the velocity in the grit chamber for 
optimum performance. 

4. The 4-inch SST grit suction pipe shall be supplied by the manufacturer. The discharge 
end of the pipe shall have a flange connection with an ANSI 150 lb. bolt pattern for 
connection to the grit pump suction piping. 

5. Wetted part of the grit chamber shall be Type 316 stainless steel including mixing 
vanes at bottom of drive tube. 

6. All fasteners, bolts, nuts, washer, etc. shall be Type 316 stainless steel. 
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B. The 460 V motor shall be TEFC. 1 HP or greater and suitable for outdoor installation in a 
wet and potentially corrosive environment. It shall have normal starting torque and low 
starting current. The motor shall not be overloaded under any normal conditions 
encountered. 

1. Motor shall be rated for Class I Division 1 classified space as defined in NFPA 820 for 
this area. 

C. Fluidizing System: 

1. The grit chamber drive shall be provided with fluidizing water jet. The grit 
scour/fluidizing pipe shall run from the gearhead into the storage hopper. The 
scour/fluidizing pipe within the storage hopper shall terminate at least 7 inches above 
the hopper floor. 

2. The grit fluidizer jet shall be fabricated of the same material as the drive tube. 

3. The grit fluidizer jet shall continuously pump the grit upward at the center of the grit 
collection chamber. This gentle pumping action shall prevent the grit from packing 
down around the pump suction pipe. The fluidizing action shall prevent grit that has a 
sticky or greasy consistency from packing together to the point where the pull of water 
created by the pump might not break it loose.   

4. The grit fluidizer jet shall keep the grit fluidized at the suction inlet so packing cannot 
occur. 

5. The grit chamber drive shall be designed for a water supply of 25 to 125 gpm with 
normal operation at 35 gpm. Grit chamber shall be provided with fluidizing water 
distribution manifold with a single 1-inch point for connection to the water supply. 

6. The solenoid valve shall be operated by the Grit Removal System Control Panel. 
Individual manual operation of the solenoid valve shall also be possible from the Grit 
Removal System Control Panel. 

7. The solenoid valve shall be minimum 1-inch diameter, Type 316 stainless steel, 
two-way, and designed for 110 Vac with Class I, Division 2, Group D rating. Solenoid 
valve shall be normally closed and rated for up to 100 psig. 

8. Ball Valve and Y strainer shall be supplied by grit system supplier. A bronze body with 
Type 316 stainless steel screen Y strainer shall be provided for the incoming plant 
water supply. Ball valve shall be bronze body with stainless steel ball. 

D. Heat Trace: 

1. All exposed fluidizing water system piping shall be insulated and heat traced in 
accordance with Section 40 41 00, “Process Piping Heat Tracing.” 
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2.05 CONTROL SYSTEM DESCRIPTION 

A. Control System: 

1. All controls necessary for the fully automatic and manual operation of the grit chamber, 
shall be provided by a Control Panel that can communicate faults and alarms to the 
WRF control system.  

2. It is the intent of this specification that the equipment identified herein be capable of 
being operated and controlled in the manner as shown on the Electrical Flow Diagrams 
and described herein. The instrument devices identified in the Specifications and as 
arranged and identified on the Electrical Flow Diagrams should not be construed as 
being a complete list or representation to satisfy the operational and control logic 
requirements. If additional devices and/or instruments are needed to meet the intent 
of these requirements, they shall be furnished and shall not be the basis for a claim. 

3. The grit chamber control system shall be supplied and shall be designed to ensure 
sufficient protection against overload to prevent equipment damage. 

2.06 SPARE PARTS 

A. Contractor shall provide manufacturer’s recommended spare parts. 

B. Provide one spare solenoid valve. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Grit chamber dimensions as shown on the Plans shall be modified by the Contractor as 
needed to accommodate equipment in accordance with drawings submitted by the 
manufacturer and reviewed by the Owner. Grit chamber equipment installation, operation, 
and maintenance shall be performed in accordance with the instructions provided by the 
manufacturer. 

3.02 PAINTING 

A. Except for galvanized or stainless steel, the equipment shall be shop cleaned and painted 
as specified in Section 09 90 00. 

B. Contractor shall touch up all shipping damage to the paint and stainless steel as soon as 
the equipment arrives on the jobsite. 

C. Contractor shall coat all stainless steel bolts and nut threads with a non-seizing compound 
prior to final assembly. 

3.03 MANUFACTURER’S SERVICES 

A. Manufacturer shall supply anchor bolts for the equipment. Contractors shall install the 
anchor bolts in accordance with the manufacturer’s recommendations. 
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B. Manufacturer shall furnish the services of a factory-trained service engineer specifically 
trained on the type of equipment for two site trips. 

1. Installation Inspection Trip: Manufacturer shall provide an installation inspection of the 
equipment installation by a factory service engineer. The trip shall be scheduled prior 
to equipment start-up to certify that the grit equipment has been installed per 
manufacturer’s requirements. The trip shall be 1 day, 8 hours on site, scheduled at 
least 1 week in advance. At least 2 hours of the installation inspection trip shall be 
dedicated to operator instructions. 

2. Training Trip: Manufacturer shall provide a training trip of the service engineer 
separate from the installation inspection trip. The training session shall be 4 hours in 
duration, scheduled at least 1 week in advance, and shall be scheduled after the Clean 
Water Test but prior to Substantial Completion. 

C. Equipment shall not be energized, or “bumped” to check the electrical connection for motor 
rotation without the service engineer present. 

D. The service engineer shall make all necessary adjustments and settings to the controls. 
In particular, the service engineer shall verify the measurement relay setting and the initial 
water level setting for the upstream screen. 

E. The service engineer shall demonstrate proper operation of the grit chamber while 
connected to the grit pump. The grit chamber shall run in automatic mode. 

F. Manufacturer’s qualified representative shall provide a written acceptance of the 
installation of system using form provided in Section 01 99 90, “Reference Forms.” 

G. The service engineer shall coordinate the installation inspection and training trips with the 
Owner, Engineer, and others including but not limited to manufacturers of the grit pump, 
and grit classifier. 

END OF SECTION 
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SECTION 46 22 22 

GRIT PUMP, CYCLONE, AND CLASSIFIER 

PART 1 – GENERAL 

1.01 DESCRIPTION  

A. The Contractor shall furnish and install one suction lift grit pump and one each of: cyclone 
grit/water separator and grit classifier, all as shown on the Plans and specified herein. The 
degritting system, shall consisting of one screw-type dewatering classifier, complete with 
one grit cyclone. Note that this is a Basis of Bid item per Section 01 01 00. 

B. The manufacturer supplying the equipment specified herein shall provide the Grit Removal 
System Control Panel, which shall provide all electrical and controls for all equipment 
specified herein. For the grit chamber equipment, refer to Section 46 22 20. The control 
panel shall be installed outside on the elevated headworks structure as shown in the 
Drawings. 

C. All equipment specified herein shall be rated for installation in a Class I, Division 1, 
Group D, a potentially hazardous area, in accordance with NFPA-820. 

D. Unless specified otherwise, all equipment and materials specified herein including 
hardware and supports shall be Type 316 stainless steel. 

E. Manufacturers submitting a request for substitution or an “or equal” submittal for 
evaluation shall provide all equipment modifications required to ensure the equipment is 
compatible in the concrete structure as designed, and/or shall provide stamped 
engineering plans showing proposed modifications to the original design, at no additional 
cost to the Owner. 

F. Equipment is typically controlled locally by equipment specific control panels. Alarm 
Signals from the equipment control panels are sent to the WRF centralized control system 
to monitor the equipment in accordance with the P&ID drawings. Provide appropriate 
input/output terminals in equipment control panels to conform to the P&ID and monitoring 
Strategy. 

1.02 QUALITY ASSURANCE 

A. All degritting equipment furnished under this section shall be of a design and manufacture 
that has been used in similar applications, and it shall be demonstrated to the satisfaction 
of the Owner that the quality is equal to equipment made by that manufacturer specifically 
named herein. Manufacturers shall provide evidence of at least five installations in which 
identically sized equipment has provided satisfactory performance for a minimum of 
5 years in a similar application. No consideration will be given to individually sized 
equipment that hasn’t been commercially available for 5 years. 

B. All equipment and devices is listed by, and shall bear the label of, Underwriters Laboratories 
(U.L.), CSA-C/US label. 
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C. To ensure a consistent high standard of quality, the manufacturer of this pumping 
equipment shall comply with the requirements of the ISO 9001 Quality System, and such 
compliance shall be verified by an independent certification agency approved by the 
International Organization for Standardization. Documentation shall be submitted for 
approval showing compliance with this requirement, and the equipment will not be 
released for shipment until approved. 

1.03 SUBMITTALS  

A. Contractor shall submit complete data on all items in accordance with the requirements of 
Section 01 33 00.  

B. The submittal data shall be prepared, in its entirety, by the equipment manufacturer. Shop 
drawings prepared by the manufacturer’s sales representative, fabrication shops, or other 
than the listed manufacturers will not be acceptable. No additions or modifications to the 
manufacturer’s submittal will be accepted, with the sole exception of a cover sheet 
provided by the manufacturer’s local representative. 

C. Submit the following project data for all equipment specified herein: 

1. Manufacturer’s type designation and descriptive literature.  

2. Catalog data with drive speed, horsepower, efficiency, electrical requirements, and 
other utility requirements. 

3. Motor data including characteristics and performance information. 

4. Grit Removal System Control Panel schematics and wiring diagrams. 

a. Include interconnection diagram and terminal numbers plus function identifiers. 

b. Include power input terminals, voltage, MCA, MCP, input power wire size limits. 

5. Parts list including a list of recommended spare parts. 

6. Shop drawings including dimensions and cross-sectional views of all equipment 
showing details of construction. 

7. Detailed installation instructions, with clear step-by-step points on the correct 
mechanical and electrical installation procedures. 

8. Show which equipment is rated for the Classified space including the equipment listed 
rating. 

9. Equipment weights and lifting points.  

10. Recommendations for short and long term storage. 

11. Copy of warranty sheet as specified herein. 
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D. The classifier and cyclone operating parameters, i.e., cyclone feed rate, pressure and 
underflow and classifier pool area, weir length, screw speed, submergence, and slope, 
have been selected to avoid buildup of fine grit in the MBR, which will cause grit of the 
desired size to be lost. Changes in any of these parameters will not be acceptable unless 
a detailed submittal showing calculations and operating data provides evidence that any 
such change will not affect the ability of the system to perform as specified. 

E. Failure to include all drawings applicable to the equipment specified in this section will 
result in rejection of the entire submittal with no further review. 

1.04 OPERATION AND MAINTENANCE DATA 

A. Submit installation, operation, and maintenance data under provisions of Section 01 78 23, 
“Operation and Maintenance Data.” 

B. Include installation instructions, assembly views, lubrication instructions, and replacement 
parts lists. 

1.05 WARRANTY 

A. The manufacturer, through the Contractor’s contract with the Owner, shall guarantee all 
materials and equipment for a period of 1 year following Substantial Completion of the 
Water Reclamation Facility Upgrade, under normal use, operation, and service. The 
Contractor shall replace all failed or defective parts and equipment, including cost for 
installation and shipping to the job site. The guarantee shall be in printed form and apply 
to all materials and equipment. 

PART 2 – PRODUCTS 

2.01 SELF PRIMING GRIT PUMP 

A. The self-priming centrifugal grit pump shall be Gorman Rupp 4x4 T4CSC-B-4, or approved 
equal. 

B. Performance Requirements:  

1. Number of pumps: 1 

2. Pump Capacity, gpm: 250  

3. Total Dynamic Head, feet: 40 

4. Total Dynamic Suction, feet: 7 

5. Maximum Repriming Lift, feet: 16 

6. Minimum Efficiency, percent: 41 

7. Motor HP: 10 
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C. Pumps shall be horizontal, self-priming, centrifugal type, designed specifically for handling 
raw, unscreened, domestic sanitary grit/sewage.  

1. Debris is expected to lodge between the pump suction check valve and its seat, 
resulting in the loss of the pump suction leg. The pump must be capable of automatic, 
unattended operation with an air release line installed to handle this. 

D. During unattended operation, the pump shall retain adequate liquid in the casing to ensure 
automatic repriming while operating at its rated speed in a completely open system. The 
pumps being submitted shall not require either a foot valve or an external priming device.  

E. The pump must reprime and deliver full capacity within five minutes after entering the 
prime cycle. Reprime performance must be confirmed with the following test: repeatability 
of performance shall be demonstrated by testing five consecutive reprime cycles. Full 
pump capacity (flow) shall be achieved within five minutes during each cycle. 

F. Pump Casing: Casing shall be Gray Iron 30 with a minimum Brinell hardness of 150 and 
shall incorporate an integral volute scroll.  

G. Rotating Assembly: A rotating assembly, which includes impeller, shaft, mechanical shaft 
seal, Type 316 stainless steel shaft sleeve and seal hardware, lip seals, bearings, seal 
plate and bearing housing, must be removable as a single unit without disturbing the pump 
casing or piping. The design shall incorporate following features:  

1. The seal plate and bearing housing shall be G-R hard iron with a minimum Brinell 
hardness of 400.  

2. Separate oil-filled bearing and seal cavities shall be vented to the atmosphere. Cavities 
must be cooled by the liquid pumped. Three lip seals will maintain the integrity of the 
atmospheric barrier and isolate the two oil cavities, preventing oil leakage. 

3. The impeller shall be 4150 alloy steel with a minimum hardness of 375 Brinell, 
two-vane, semi-open, non-clog, with integral pump-out vanes on the back shroud. The 
impeller shall thread onto the pump shaft and be secured by an impeller locking bolt 
made of Nitronic 60 with locking threads.  

4. The mechanical shaft seal shall be of the oil lubricated type. The stationary and 
rotating seal faces shall be silicon carbide alloy.  

5. Contractor shall furnish and install a pressure gauge assembly on the suction and 
discharge piping of the pump in accordance with Section 40 91 19, “Pressure Gauges.” 

2.02 CYCLONE 

A. The cyclone shall be a single (Kusters) Krebs Hydrocyclone, 1000C Wemclone (WEMCO) 
or approved equal. 

CONFORMED DOCUMENTS



   
City of Yelm  216-1781-042 
Water Reclamation Facility Phase 2 Upgrades 46 22 22-5 May 2022 
Contract Documents  Grit Pump, Cyclone, and Classifier 
 

B. Each cyclone shall consist of a heavy duty cast iron volute feed chamber with one 
cylindrical and two conical sections of fabricated steel and two apex sections of aluminum 
to minimize overhung weight.  

1. Each section of the cyclone shall be individually lined and protected from the high 
velocity grit by a replaceable rubber liner. The cyclone shall be so constructed so any 
section of the liner can be replaced independently. 

2. A hinge and quick disconnect clamp shall be provided between the apex assembly 
and lower cone section to allow removal of material which may clog the apex, without 
disconnecting any piping on the cyclone itself.  

C. The feed to the cyclone shall be 5 inch, the overflow 4 inch, with Victaulic connections 
furnished by the cyclone manufacturer. 

D. Each cyclone shall be supplied complete with a 2-inch apex. 

E. The cyclone vortex finder shall be 4-inch diameter and made of an abrasion-resistant alloy 
with an approximate hardness of 500 Brinell. 

F. The cyclone underflow shall feed into the classifier for washing and dewatering, and sized 
so that the proper hydraulic loading is provided to the classifier. 

G. The cyclone overflow will feed to piping furnished by the Contractor which must be properly 
and adequately vented to prevent siphoning. 

2.03 CLASSIFIER 

A. The grit classifier shall be a Kusters Water, ProTechtor® Grit Classifier (Model 912F. 
12-inch Hydrogritter by WEMCO or approved equal. 

B. Each classifier shall consist of a straight-type fabricated Type 316 stainless steel grit 
settling tank with a screw type grit conveyor.  

1. The grit classifier shall be a self-contained, auger-driven grit classification system 
designed to receive pumped flow from a grit settling basin and positively separate free 
organic material from the deposited grit and transport the retained grit to the discharge 
point for deposition in a grit conveyor or collection dumpster. The grit classifier shall 
be designed to be fully automated and have a capacity of 20 ft3/hour. 

2. Grit slurry will be pumped to a conical cyclone where the incoming flow will be 
separated. The cyclone will be designed to separate the flow and deliver the majority 
of the incoming solids to the classifier. 

3. The underflow from the cyclone will be deposited in the inlet hopper of the grit classifier 
where the grit then settles to the bottom. Free organics deposited in the inlet hopper 
flow over the internal weir and into the launder box. 

4. Settled grit is then transported up the inclined grit transportation trough by the grit 
screw and discharged at the grit discharge chute. 
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5. The Contractor shall be required to make any necessary modifications to the concrete, 
and to the operating deck, to accommodate the equipment furnished.  

6. Classifier cyclone shall be designed to accept quantities of grit and water pumped to 
the unit at a rate as specified in Table 2.2.B and to operate at inlet pressures between 
5 and 10 psig. 

7. The cyclone shall remove at least 95 percent of those solids retained on a 100 mesh 
sieve with an s.g. > 2.65.  

8. The cyclone shall be comprised of three (3) basic components: the main body, the 
vortex finder, and the spigot. The main body shall be fabricated from A36 Steel, 
Painted and liner shall be Ni-hard. 

9. The cyclone shall be supplied with a mounting flange and frame for mounting the 
cyclone in a vertical position for discharge to the grit classifier inlet hopper. 

C. Classifier Inlet hopper shall be sized to provide the proper pool settling area and volume. 

1. The grit chute shall be attached and fixed at angle so as not to impede the free fall or 
flow of grit from the grit port to the grit collection container. 

D. The grit shall be removed from the bottom of the settling compartment and discharged by 
means of a 50 percent pitch, screw-type conveyor.  

1. The inlet hopper will be manufactured using minimum 1/4-inch-thick 316 SST. 

2. The inlet hopper shall include an adjustable overflow weir. The weir will be designed 
to provide the proper retention time and discharge volume for the exiting flow and 
solids loading conditions. 

E. The screw trough shall be manufactured using material as specified in Table 2.2 B with a 
minimum thickness of 1/4 inch 316 SST. 

1. The trough will be supplied with support legs manufactured using 1/4-inch-thick 
material 304 SST material to support the full static and dynamic load of the classifier. 

a. A 2-inch-diameter drain connection shall be provided at the lowest point of the 
classifier trough.  

2. The transport screw shall be a shafted design and have a nominal 9-inch diameter, 
12-foot length and 25-degree pitch and constructed to CEMA standards. The screw shall 
be fabricated from materials as specified in Table 2.2 B. with a 3-1/2-inch O.D. minimum 
shaft diameter. 

a. The screw shall rotate between bearings within the transportation trough without 
the need for intermediate hanger bearings or wear bars. 

b. The top bearing shall be a combination thrust and radial type bearing designed to 
accommodate the total axial and thrust loading from the screw and shall be 
provided with a grease nipple to permit greasing of the top bearing. 
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c. The bearing shall be comprised of a radiused hard-wearing nylon shaft running in 
a steel housing and shall be lubricated with grease.  

F. Drive assembly: The classifier shall be driven by a heavy-duty, shaft-mounted helical 
worm gear reducer. The gear reducer shall be sized to provide the proper input power and 
torque to operate the screw and transport the required volume of grit. The gear reducer 
shall be rated for greater than the nominal horsepower of the drive motor.  

1. The gear reducer shall be driven by a direct coupled TEFC electric motor. The motor 
shall be UL rated for the operational Class I Division 1 environment. The 460 V motor 
shall be rated for a minimum 1.0 horsepower and with a minimum service factor of 1.0. 

G. The grit classifier shall be fitted with 304 SST covers of the type to fully enclose the screw 
trough and inlet hopper. The covers will allow for visual inspection of the classifier trough 
and overflow launder.  

H. Heat Trace: 

1. All exposed sluice water system piping shall be insulated and heat traced in 
accordance with Section 40 41 00, “Process Piping Heat Tracing.” 

I. Anchor Bolts: 

1. Equipment manufacturer shall furnish all anchor bolts of ample size and strength 
required to securely anchor each item of equipment. Anchor bolts, hex nuts, and 
washers shall be Type 316 stainless steel. Anchor bolts shall be wedge or epoxy type. 

2. Anchor bolts shall be set by the Contractor. Equipment shall be placed on the 
foundations, leveled, shimmed, bolted down, and grouted with a nonshrinking grout.  

2.04 CLASSIFIED SPACE 

A. Equipment with the exception of the Grit System Control Panel is located within Classified 
space as define by the NFPA 820 for this area. Electrical equipment and wiring method 
shall be rated for the classified space. 

2.05 CONTROL SYSTEM DESCRIPTION 

A. Control System: 

1. All controls necessary for the fully automatic and manual operation of the grit chamber, 
grit pump, cyclone, and classifier shall be provided in the Grit System Control Panel. 
The panel shall be U.L. listed. 

2. It is the intent of this specification that the equipment identified herein be capable of 
being operated and controlled in the manner as shown on the Electrical Flow Diagrams 
and described herein. The instrument devices identified in the Specifications and as 
arranged and identified on the Electrical Flow Diagrams should not be construed as 
being a complete list or representation to satisfy the operational and control logic 
requirements. If additional devices and/or instruments are needed to meet the intent 
of these requirements, they shall be furnished and shall not be the basis for a claim. 
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3. The Contractor supplying the equipment specified herein shall supply the Grit Removal 
System Control Panel, which also includes all electrical and controls required for the 
grit chamber. It shall be designed to ensure sufficient protection against overload to 
prevent equipment damage. 

B. Control Panel: 

1. Grit Removal System Control Panel shall contain, but not limited to, the following devices: 

a. Main Circuit Breaker: Sized for the application with a front end mounted handle 
and interlock. 

b. Starters and thermal and magnetic overload protection system for each motor. 

c. Stops for each motor, remote or integral to Panel, as shown on the Drawings. 

d. 120 V, 1,000 VA control circuit transformer with two breaker control circuit protection. 

e. Circuit for automation of the grit extraction and separation cycles. 

f. 30 mm, “Hand-Off-Auto” selector switches for:  

1) Selection of “Automatic” or “Manual” modes for Grit System Controls. 

2) Selection of “Automatic” or “Manual” modes for each motor, pump, automatic 
plug valve, and solenoid valves. 

g. 30 mm, “Off-On”, selector switch for each drive motor and pump. 

h. Push-to-test, LED, pilot lights for each: 

1) Green Lamp for Motor “On.” 

2) Green Lamp for Solenoid valve “On.” 

i. Network interface for connection with the plant SCADA control system for: 

1) Network Interface to the Plant SCADA system that closes when Grit System is 
“Running”. 

2) Common “Fault” alarm to the Plant SCADA system that closes on receipt of 
any alarms developed or received by the Grit System Control Panel. The 
following alarms are for example and are not a complete list: 

a) Grit Chamber Drive – Motor Fault. 

b) Grit Slurry Pump – Motor Fault. 

c) Grit Dewatering Screw – Over Torque, Motor Fault. 
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j. Grit dewatering screw “Over Torque” and/or “Blockage” protection device 
operating through a three-phase amp monitor control circuit. This system shall 
include a red alarm light and a “Reset” push button. 

k. All control and signal interface circuitry per manufacturer’s recommendations. 

2. All instrumentation and controls elements shall be clearly labeled within the control panel. 

C. Control System Operation: 

1. Plant influent flow enters the main headworks channel from the City. 

2. Under normal operation, flow passes through the perforated plate on the mechanical 
screen where screenings are removed, and flow continues in the main headworks 
channel into the grit removal chamber.  

3. The automatic grit removal cycle shall be controlled by an adjustable 24-hour timer 
incorporated within a 7-day timer. At the signal of the 24-hour timer, the fluidizing water 
valve shall open. The fluidizing water period shall precede grit extraction by the grit 
pump and be adjustable from 0 seconds to 120 seconds.  

4. 15 seconds prior to the end of the adjustable fluidizing period, the automatic plug valve 
located on the discharge side of the grit pump shall open, the grit pump shall start, and 
the grit dewatering screw shall start. The period of grit pumping shall be adjustable 
from 0.1 to 1.0 hour.  

5. At the end of the grit pumping period, the grit pump shall turn off and the automatic 
plug valve shall close. The grit dewatering screw shall continue to run for an additional 
period of time, controlled by another timer adjustable from 0.1 to 1.0 hour. After a 
pre-set time, the grit dewatering screw shall shut off. 

6. Grit shall discharge from the grit dewatering screw to a screenings and grit disposal 
bin as shown on the Drawings. Overflow from the grit dewatering screw shall flow back 
to the headworks channel as shown on the Drawings. 

7. A push button shall also be supplied to manually initiate the automatic grit removal cycle. 

2.06 SPARE PARTS 

A. The following spare parts shall be provided by the equipment manufacturer: 

1. Grit Pump: 

a. Recommended spare parts. 

b. Mechanical seal. 

c. Set of impeller adjustment shims. 
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d. One quart of seal lubricant. 

e. One rotating assembly O-ring. 

2. Grit Classifier: 

a. Recommended spare parts. 

b. Lower bearing. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Install the de-gritting system in accordance with the manufacturer’s instructions. The 
installation shall be certified by manufacturer’s representative: 

1. Has been properly installed and lubricated.  

2. Is in accurate alignment.  

3. Has been operated under full load conditions and that it has operated satisfactorily at 
rated conditions.  

4. Manufacturer’s qualified representative shall provide a written acceptance of the 
installation of system using form provided in Section 01 99 90, “Reference Forms.” 

3.02 PAINTING 

A. Except for galvanized or stainless steel, the equipment shall be shop cleaned and painted 
as specified in Section 09 90 00. 

B. Contractor shall touch up all shipping damage to the paint and stainless steel as soon as 
the equipment arrives on the jobsite. 

C. Contractor shall coat all stainless steel bolts and nut threads with a non-seizing compound 
prior to final assembly. 

3.03 MANUFACTURER’S SERVICES 

A. Manufacturer shall supply anchor bolts for the equipment. Contractors shall install the 
anchor bolts in accordance with the manufacturer’s recommendations. 

B. Manufacturer shall furnish the services of a factory-trained service engineer specifically 
trained on the type of equipment for two site trips. 

1. Installation Inspection Trip: Manufacturer shall provide an installation inspection trip of 
the service engineer. The trip shall be scheduled prior to equipment start-up to certify 
that the screen has been installed per manufacturer’s requirements. The trip shall be 
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2 days, 8 hours on site each day, scheduled at least 1 week in advance. At least 
4 hours of the installation inspection trip shall be dedicated to instructional training. 

2. Training Trip: Manufacturer shall provide a training trip of the service engineer 
separate from the installation inspection trip. The training session shall be 4 hours in 
duration, scheduled at least 1 week in advance, and shall be scheduled after the Clean 
Water Test but prior to Substantial Completion. 

C. Equipment shall not be energized, or “bumped” to check the electrical connection for motor 
rotation without the service engineer present. 

D. The service engineer shall make all necessary adjustments and settings to the controls. 
In particular, the service engineer shall verify the measurement relay setting and the initial 
water level setting for the screen. 

E. The service engineer shall demonstrate proper operation of the grit pump, cyclone, and 
classifier, while connected to the grit chamber. The equipment specified herein shall 
operate in automatic.  

F. The service engineer shall coordinate the installation inspection and training trips with the 
Owner, Engineer, and others including but not limited to manufacturers of the screen, 
screenings conveyor, and grit chamber. 

END OF SECTION 
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SECTION 46 25 43 
ROTATING SCUM PIPES 

PART 1 – GENERAL 

1.01 WORK OF THIS SECTION 

A. Scope: Contractor shall furnish all labor, materials, equipment, and incidentals as shown, 
specified and required to provide rotating scum pipes.  

B. Each mechanism shall be as specified herein and will be designed for installation in a 
basin having the dimensions indicated on the Drawings. 

C. The manufacturer of the rotating scum pipe equipment shall be vested with unit 
responsibility for the proper function of the complete system including the pipes, end 
bearings, and electric actuator as shown and specified. The equipment covered by this 
specification is intended to be standard equipment of proven ability as manufactured by 
reputable concerns having extensive experience in the production of such equipment.  

1.02 REFERENCES 

A. The following is a list of standards which may be referenced in this section: 

1. American Iron and Steel Institute (AISI). 

2. American Society of Mechanical Engineers (ASME): 

3. ASTM International (ASTM) 

4. National Electrical Manufacturers Association (NEMA) 

5. The Society for Protective Coatings (SSPC). 

1.03 SUBMITTALS 

A. Refer to Section 01 33 00 for the requirements. 

B. Operation and maintenance manuals: Submit Operation and Maintenance Manuals as 
specified in Specification Section 01 78 23, “Operation and Maintenance Data.” 

C. Manufacturers’ Certificates: The Contractor shall furnish the Owner with Manufacturer’s 
Installation Certification form included in Specification Section 01 99 90, certifying the 
equipment and all auxiliary supports and equipment have been installed in complete and 
satisfactory manner ready for operation. 

D. Field Test Results: Submit a written report giving the results of the required start-up field 
tests. 

E. Warranty Certificate: Submit manufacturer’s sample warranty certificate with product data 
submittal for Engineer’s review. Warranty certificate shall reflect the warranty 
requirements and duration and as specified herein. 
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1.04 SEISMIC DESIGN REQUIREMENTS 

A. Conform to the requirements indicated on the structural drawings and as specified in 
Specification Section 13 05 41, “Seismic Restraint Requirements for Nonstructural 
Components.” 

B. The Contractor shall conform to the seismic design requirements for this project and for 
the work of this specification section. 

1.05 WARRANTY 

A. Contractor shall provide a 1-year, non-pro-rated warranty for each pipe skimmer. The 
warranty period for each gate shall begin after it is commissioned and placed in operation 
and certified as Substantially Complete in accordance with the Contract Documents. This 
warranty shall be in addition to, and not in lieu of, any warranties provided by the 
manufacturer of the individual pieces of equipment. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. The equipment shall be manufactured by Jim Myers & Sons, Inc.(JMS), Charlotte, NC, or pre-
qualified equal per paragraph 2.1.D. The referenced supplier is assumed to be pre-qualified. 

B. The equipment described by this specification defines minimum equipment requirements 
as supplied by Jim Myers & Sons, Inc (JMS). All costs associated with any deviation from 
this specification shall be the sole responsibility of the Contractor. 

C. The equipment shall be the product of a manufacturer engaged in the design and 
manufacture of similar equipment in successful operation in similar applications. The 
manufacturer shall have a minimum of 10 years of United States municipal water 
experience with 10 installations of the same type of equipment as specified herein with 
documented successful operation.  

D. Pre-qualification requires manufacturers to submit the following 30 days prior to bid: 

1. A list of at least 10 previous installations, including contact information, of similar size, 
design, and complying with the requirements as set forth within this specification. 

2. Preliminary drawings specific to this project. 

E. Equipment shall be manufactured in the USA. 

2.02 SCUM PIPE 

A. Pipe: 

1. Pipe shall be Type 304 stainless steel, and be 18 inches diameter with a minimum 
1/4-inch wall thickness.  

2. A 60-degree-wide slotted opening shall be cut symmetrical about the vertical axis to 
provide a weir over which scum can flow into the pipe when rotated. Edges of the slot 
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shall be parallel to the longitudinal axis of the pipe. Full periphery bands not less than 
2 inches wide shall be left in the pipe at intervals not exceeding 2.0 feet to act as 
stiffeners. 

3. The pipe shall have a vertical deflection of no more than 1/4 inch over the entire length 
of the pipe. 

B. Bearings: 

1. The pipe shall be supported at each end in such a manner that a slight vertical or 
horizontal misalignment shall not interfere with the smooth operation of the pipe. The 
pipe shall be supported by and shall rotate in a Type 304 stainless steel end bearing 
assembly which shall be mounted to the basin wall. The end plate shall have a 
360-degree UHMW-PE bearing mounted on the inside of the end bearing support. The 
UHMW-PE bearing shall be inset within the bracket to allow for seals. 

2. A suitable seal shall be provided for the open end of each pipe. This seal shall be so 
constructed that it shall remain effective even with a slight misalignment of the pipe 
and end bearing support. The seal shall not be affected by grease, mild acids, or 
alkalis. The seal shall be readily removable without removing the pipe from the 
supporting brackets and shall not bind or impede the smooth action of the revolving 
pipe. The seal shall be held in place by an external Type 316 stainless steel adjustable 
retainer ring.  

3. Add: Each end bearing assembly to include up to 1/2-inch-thick stainless steel wall 
plate and a 1/2-inch-thick closed cell continuous wall gasket seal with excellent 
resistance to oil/grease and meeting all physical properties of ASTM D 1056-07 2A2, 
2C2 and 2B2 and SAE J-18 APR2002 2A2, 2C2 and 2B2 shall be provided.  

2.03 OPERATING MECHANISM 

A. Lever: 

1. The lever operator shall be manufactured of minimum 2-inch-diameter Type 304 
stainless steel pipe. 

2. Type 304 stainless steel pipe straps shall attach to the pipe and provide a mounting 
point for the lever. 

3. The lever shall be capable of rotating the skimmer pipe in both directions so that either 
lip of the slot can be positioned at least 1 inch below the water level. 

2.04 HARDWARE 

A. All field assembly bolts and anchor bolts, nuts, and washers shall be Type 316 stainless 
steel. 
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2.05 FABRICATION 

A. All welded joints that will be fully or partially submerged shall be sealed watertight with 
continuous welds. All welding shall be performed in accordance with AWS standards. 

B. All parts and components shall be factory-assembled in sections convenient for field 
handling and installation but requiring the minimum amount of work for field assembly. 
Any field assembly work shall be bolted. No cutting or welding should be required on either 
field assembly or erection. 

C. All assembled parts and components ready for shipment shall be securely bundled, coiled, 
or crated and adequately protected from damage and corrosion during shipment and 
storage. 

2.06 SURFACE PREPARATION 

A. All stainless steel surfaces shall be brush blasted in accordance with SSPC-SP7 before 
shipment. 

B. Drive unit shall include manufacturer’s standard wash down duty paint system. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. The Contractor shall install the scum pipe equipment in accordance with the shop 
drawings, manufacturer’s printed instructions and as indicated. The Contractor shall obtain 
the skimmers and appurtenances from the manufacturer as a complete and integrated 
package to ensure proper coordination, compatibility, and operation of the system. 

B. Clean debris, dirt, and gravel from inside of box-outs, and wall opening before placing 
skimmers. 

C. Erect and support skimmers in positions free from distortion and strain on appurtenances 
during handling and installation. 

D. Clean out debris and foreign material from wall, test operating mechanisms to check 
proper functioning, and check nuts and bolts for tightness. Repair or replace skimmers 
and other equipment which do not operate easily or are otherwise defective. 

E. Drill and set adhesive anchor bolts in accordance with approved manufacturer’s drawings. 
Ensure bolts are properly aligned. 

F. Set skimmers to turn smoothly in true alignment. Anchor guides firmly to walls. Check 
distances from centerlines and adjust if necessary to suit actual conditions of installation 

G. Anti-seize thread lubricant, which is NSF-61 approved, shall be applied to the male 
threads of all stainless steel bolts at the time of the assembly.  
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3.02 START-UP AND FIELD TEST 

A. Following the completion of each gate installation, the skimmers shall be operated through 
at least two complete open/close cycles. Operational testing shall occur in both water and 
no water condition before and during the clean water test. 

B. Make adjustments required to place equipment and set points in proper operating 
condition. 

C. Field testing will not be conducted without a procedure accepted by the Owner  

3.03 MANUFACTURER'S SERVICES 

A. Manufacturer’s Field Services: The Contractor shall provide the following services in 
addition to any other services specified herein, and required by these Specifications. 

1. Pre-installation training service: A factory-trained manufacturer’s representative shall 
be provided for 2 hour phone service to review equipment submittals and installation 
instructions with Contractor. 

2. A factory-trained representative shall provide a minimum of 1 day on site to assist 
Contractor with installation supervision plus 1 day on site to certify the installation, field 
testing, and training the operators. The installation services shall be coordinated 
between the Contractor and the manufacturer. The start-up and field testing services 
and the O&M services shall be coordinated with the Engineer. 

3. After installation supervision and field testing services by the manufacturer, the 
Contractor shall submit to the Engineer, a completed Manufacturers Certification of 
Proper Installation certification (Section 01 99 90) and certification letter on the 
manufacturer’s letterhead, signed by the manufacturer certifying that the equipment 
was installed per the manufacturer’s recommendations. 

4. The manufacturer shall provide start-up reports covering installation inspection and 
start up activities.  

5. The manufacturer shall provide operator training to all required plant personnel. 

B. All costs, including travel, lodging, meals and incidentals for manufacturer service shall be 
included in the Contractor’s bid. 

END OF SECTION 
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SECTION 46 33 33 

POLYMER FEED SYSTEM 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Furnish one (1) polymer blending unit (PBU) with progressive cavity pump, motors, and 
controls, including all integral piping, valves, fitting, pipe supports, special equipment and 
appurtenances in accordance with these specifications, including all incidental work 
necessary to make it complete, satisfactory, and ready for operation.  

B. The polymer dilution and feed system shall be capable of effectively activating and fully 
blending with water a homogenous polymer solution ranging from 0.1 percent to 1 percent 
concentration of emulsion polymers with active contents up to 75 percent. 

C. To allow for proper control of the solids system, the equipment supplied under this section 
will be included in the scope of supply of the Centrifuge Manufacturer. 

1.02 SYSTEM DESCRIPTION 

A. Design Criteria: 

1. Polymer Type: Emulsion 

2. Polymer Activity (percent active): 30 to 75 

3. Solution Concentration Range: 0.1 percent to 2 percent based on neat polymer 

4. Solution Concentration Design Point: 0.5 percent based on neat polymer 
 

Neat Polymer Flow Range 
(GPH) 

Dilution Water Range 
(GPH) 

0.5 – 10 240 – 2400 

1.03 SUBMITTALS 

A. Product Data:  

1. Submit data completely describing product, including detailed scope of supply, 
detailed bill of materials and annotated specification sheets of all components. 

B. Shop Drawings: 

1. Submit detailed specifications and shop drawings with both shaded isometric and 
orthogonal views of the proposed system, including dimensions and weights. 
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2. Submit wiring, control schematics, and control logic diagrams for all electrical and 
control components furnished. 

3. Submit information as required by Section 01 33 00. 

C. Provide detailed Operations and Maintenance Manuals including storage, installation 
start-up and operating instructions. Provide safety precautions and warnings of all hazards 
operating equipment. See Section 01 78 23 for further requirements.  

1.04 QUALITY ASSURANCE 

A. Prior to shipment the system shall be inspected for quality of construction verifying all 
fasteners and fittings are tight, all wires are secure and connections whisker-free.  

B. The complete system shall be fully factory tested prior to shipment. Testing shall include:  

1. Setting and verification of all instrumentation and sensors per the design requirements 
of the application. 

2. Pressure testing all plumbing systems for a minimum of 1 hour at 100 psi. If leaks are 
found, they shall be fixed and a new test shall be conducted for 1 hour at 100 psi until 
the plumbing system is verified to be leak free. 

3. Verification of system design flow rates. 

4. Complete functional simulation of operation. 

C. Factory Authorized Testing: The Owner shall be notified two weeks prior to testing and be 
allowed to witness testing, if desired. All costs associated with witness testing shall be 
borne by the Owner.  

1.05 DELIVERY AND STORAGE 

A. The equipment will be shipped in a new, high quality completely enclosed weather proof 
wooden crate constructed of 2-inch by 4-inch studs and 3/8-inch-thick ply wood. Access 
to the crate shall be by a front panel removable by lag bolts. A skid shall be constructed 
of 4-inch by 4-inch or two 2-inch by 4-inch each, allowing fork-lifting. The crate shall include 
a shock sensor to warn of equipment mishandling during shipment. 

1.06 WARRANTY 

A. The system shall be covered by a one (1) year limited warranty against defects in materials 
and workmanship from substantial completion. The mixing chamber shall be warranted 
for the life of the system against failure for plugging for any reason. The warranty shall 
exclude failure due to over pressure or freezing.  
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PART 2 – PRODUCTS 

2.01 MANUFACTURERS 

A. Acceptable Manufacturers: 

1. VeloDyne - Velocity Dynamics of Louisville, CO. 

2. Engineer’s approved equal. These Specifications are based on the VeloDyne 
VeloBlend system. Any proposed alternate must be proven to provide at least an equal 
level of performance, reliability, versatility, and quality to the system specified. If, after 
installation, it is shown that the alternate system does not provide an equal level of 
performance, reliability, versatility, and quality to that specified, the Contractor shall 
replace the system with the specified system at their sole cost.  

B. The proposed system, whether named or not, shall be modified as necessary to meet 
these specifications in full. 

2.02 IDENTIFICATION 

A. Provide a name plate securely affixed to the unit providing Manufacturer with phone 
number, model number, and serial number. 

2.03 MATERIALS 

A. The following material requirements will be strictly adhered to: 

1. System skid: 304 stainless steel 

2. Hardware: Type 18-8 stainless steel 

3. Inlet and Outlet fittings: 304 stainless steel 

4. Piping and pipe fittings: schedule 80 PVC 

5. Tubing and tube fittings: polyethylene, polypropylene, stainless steel and Viton 

6. Water solenoid valve: brass 

7. Pressure gauges: stainless steel, liquid filled 

8. Pressure switches: NEMA 4, brass connection 

9. Flow meter: acrylic, stainless steel, PVC and or polypropylene 

10. Water control valve: stainless steel with stainless steel seat 

11. Mixing chamber body/flanges: stainless steel  

12. Mixing chamber cover/chamber: clear polycarbonate 
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13. Mixing Chamber Discharge: stainless steel 

14. Impeller: 304 stainless steel 

15. Impeller shaft seal: Viton, stainless steel, ceramic, carbon 

16. Mixing chamber pressure relief valve: brass, stainless steel, or PVC 

17. Metering pump wetted parts: stainless steel and Viton 

18. Metering Pump Shaft Seals: Viton, stainless steel ceramic, carbon  

19. Control enclosure: FRP 

2.04 EQUIPMENT 

A. Polymer Activation and Blending Chamber: 

1. These specifications are based on a multi-stage, multi-zone, Hydro-Mechanical 
polymer activation and blending technology. Alternate technologies will only be 
considered if proven to provide an equal level of performance, versatility, reliability, 
and quality, otherwise the following technology will be provided without exception.  

2. In order to provide control and versatility to optimize the performance of the wide range 
of polymers available and to optimize system reliability, a multi-stage Hydro-
Mechanical polymer blending technology shall be provided with both a nonmechanical 
and mechanical mixing stage:  

a. Nonmechanical Stage: To optimize reliability, the device shall be capable of 
activating and blending polymer based on plant water pressure alone at 30 psid or 
greater. Polymer shall be injected directly into a water jet by means of an injection 
quill positioned such that the nonmechanical mixing energy is no way diminished 
prior to polymer and water contact. The nonmechanical zone shall be designed 
such that the velocity of the mixing energy-producing water jet is maintained or 
increases as flow decreases.  

b. Hydro-Mechanical mixing Stage: In order to provide optimal polymer performance 
under all operating conditions and to provide total control over mixing energy, in 
addition to the nonmechanical mixing stage the device shall be capable of 
producing its mixing energy independent of plant water pressure through a variable 
intensity, controllable stainless steel hydro-mechanical mixer. The mixing impeller 
shall be fully controllable and capable of inducing ultra-high, nondamaging mixing 
energy at all flow rates. This shall be accomplished by controlling mixing intensity 
and preventing over exposure to, or damaging recirculation through the impeller. 
The polymer mixing impeller shall be designed to produce both axial and radial 
flow to optimize mixing effectiveness and to effectively inducing high, 
nondamaging mixing energy over the systems full flow range.  

c. Mixers that rely solely on plant water pressure and or flow for mixing energy will 
not be acceptable. Mixers where performance is affected by flow rate and therefore 
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retention time resulting in under or over exposure to mixing energy, or which rely 
on constant speed impellers or that rely on close tolerances for blending shall not 
be acceptable.  

3. In order to prevent polymer build-up, the mixing chamber shall maintain high velocity 
in the entire chamber - at no time shall there be low velocity within any portion of the 
mixing chamber.  

4. The mixing impeller shall be controlled by a SCR motor controller and driven by a 
wash-down inverter-ready motor. The motor shall be mounted horizontally or above 
the mixing chamber. Motors mounted under the mixing chamber where seal failure or 
leaks can damage the motor shall not be acceptable. 

5. The mixer drive shaft shall be sealed by a mechanical seal which shall have an 
integrally mounted and factory plumbed seal flush. A drain port behind the seal shall 
be provided in the mixing chamber to drain the polymer solution in case of a seal 
failure. The seal shall be easily accessible for replacement. Systems without a seal 
flushing system shall not be considered. All bearings shall be external from the mixing 
chamber. Internal bearings shall not be acceptable.  

6. Both mechanical and nonmechanical mixing zones shall be clear polycarbonate to 
view the mixing action and blending effectiveness. Acrylic chambers prone to 
becoming brittle over time and cracking, or opaque pipe shall not be acceptable to 
meet this requirement. The clear cover shall have a stainless steel reinforced gusseted 
flange with a stainless steel discharge connection in order to handle maximum 
operating pressures.  

7. The mixing chamber shall have a maximum rated pressure of 100 psi. Provide a 
pressure relief on the mixing chamber factory set at 75 psi.  

8. Provide a neat polymer check valve specifically designed to isolate neat polymer from 
dilution water. The valve shall be designed with an open, unobstructed path to the 
valve seat. To minimize check valve plugging due to normally occurring polymer 
agglomerations, the minimum open area up to and including the valve seat shall be 
3/16-inch without exception. The valve body shall be constructed of Teflon with Viton 
seals. The valve poppet and spring shall be stainless steel. The spring shall be outside 
of the polymer flow path to prevent build-up and plugging. The locking pin used to hold 
the valve in place shall be attached to the mixing chamber with a lanyard. The valve 
shall be readily accessible for cleaning and shall not require tools for removal, cleaning 
or replacement. Conventional check valves, valves that rely on ball seals, and or check 
valves that are installed inside the mixing chamber, or which require mixing chamber 
disassembly for servicing will not be accepted. 

B. Dilution Water Assembly: 

1. The dilution water flow rate shall be monitored by a rotameter flow meter having the 
range as specified under paragraph 1.02 above. Unions or flanges shall be provided 
on the flow meter to allow easy removal for cleaning. 
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2. The unit shall have an electric solenoid valve for on/off control of total dilution water 
flow. 

3. A differential pressure type low water differential pressure alarm shall be provided. 
The switch shall be adjustable between 9 and 60 psid. Static working pressure, 
500 psi. Proof pressure shall be 2000 psi minimum. The pressure switch shall be as 
manufactured by Ashcroft.  

4. Provide a 2-1/2-inch stainless steel liquid filled pressure gauge to monitor dilution 
water inlet pressure. 

C. Progressive Cavity Neat Polymer Metering Pump: 

1. The unit shall have one (1) neat polymer metering pump(s) integrally mounted on the 
systems skid. The metering pump(s) shall have a range as specified under 
paragraph 1.02 above. The pump shall be a positive displacement, progressive cavity 
type constructed of stainless steel and Viton. The shaft seal shall be a lip seal type 
riding on a ceramic sleeve. Mechanical seals shall not be used. A 90 Vdc wash-down 
duty motor shall drive the pump. A gear reducer shall be provided to produce a 
maximum pump shaft speed of not more than 545 RPM. The motor shall be controlled 
by an SCR motor controller located in the system control panel. 

2. Provide a calibration column with two full port PVC ball valves having Viton O-rings. 
The column shall be calibrated for a one minute draw-down at maximum pump rate 
and read in GPH and milliliters. The calibration column shall be rigidly mounted to the 
systems frame with a minimum of two heavy-duty brackets. Mounting the calibration 
to the neat polymer inlet piping shall not be acceptable. Provide a breather plug in the 
top of the calibration column designed to allow adequate displacement of air during 
calibration while preventing water or other foreign material from entering the calibration 
column. 

3. Provide a brass pressure relief on the discharge of the metering pump, adjustable 
between 25 and 100 psi.  

4. Provide a thermal loss of polymer flow sensor. There will be no exception to this 
requirement. 

D. Solution Discharge Assembly: 

1. Provide a 2-1/2-inch stainless steel liquid filled pressure gauge to monitor system 
discharge pressure. 

E. Controls: 

1. A Junction Box integral to the systems frame shall be provided. The enclosure shall 
be rated NEMA 4X and constructed of FRP. The control panel and all components 
shall be industrial duty. All skid mounted electrical components interconnected to the 
control panel shall terminate at numbered and labeled terminal blocks. The terminal 
blocks shall be sized for 14 ga. wire. Wires shall be neatly run through wire race-way 
and numbered with shrink tubing type labels. Adhesive labels shall not be used. The 
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junction box shall be positioned such that there are no obstructions in front of the 
control panel per related NFPA requirements. 

2. Control Power: 120 Vac, 1Ph, 60 Hz. 

3. A circuit breaker on each motor shall be provided as manufactured by Allen Bradley 
or equal.  

F. Junction Box Only: 

1. Junction Box Features: 

a. NEMA 4X FRP junction box  

b. Numbered terminal block  

c. Terminal block legend 

d. Numbered wires 

e. Dilution water solenoid valve (24 Vdc) 

f. Motor (90 Vdc mechanical mixing chamber) 

g. Motor (90 Vdc motor for progressive cavity pump) 

h. Differential pressure switch (loss of water pressure) 

i. Loss of polymer flow (low polymer flow, 24 Vdc) 

j. Ground terminals 

G. System Skid: 

1. The system’s frame shall be of rugged 304 stainless steel construction. No mild steel 
shall be used. All piping shall be rigidly supported. 

2. Under no circumstance shall the pump suction exceed 5 inches from the bottom of the 
skid for progressive cavity pumps. 

3. The skid shall have an integral stainless steel drip pan located under the neat polymer 
metering pump. Provide one dozen absorbent pads designed for oil and sized to fit 
within the drip pan.  

4. The overall system dimensions shall not exceed 34 inch W by 24-inch D by 42 inch H. 
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PART 3 – FIELD SERVICES 

3.01 FIELD SERVICES 

A. Shall be provided by the centrifuge equipment manufacturer. See Section 46 71 36. 

B. Contractor shall provide polymer solution for initial start-up and testing. Polymer shall be 
Solenis K274.  

END OF SECTION 
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SECTION 46 53 49 
MBR EQUIPMENT AND CONTROLS 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. This section specifies the supply of equipment and control system for Membrane 
Bioreactor System (MBR) and associated services. Refer to Sections 46 53 49.1, 
46 53 49.2 and 46 53 49.3 for other equipment that shall be provided by the MBR 
Equipment Supplier to ensure a complete MBR system. The MBR system is a “Basis of 
Bid” item. Bidders are required to bid Kubota equipment as a basis of bid per 
Section 01 01 00. Mechanical and electrical equipment furnished shall include but not be 
limited to the following equipment: 

1. Membrane cassettes/modules, racks, supports, railings, and frames. Ten cassettes 
will be installed in each MBR tank for this project. 

2. Interior MBR tank permeate collection pipes/connections, hangers and supports. 

3. All MBR tanks interior air scour and aeration basin pipes/connections hangers and 
supports. 

4. Air scour diffusers and diffuser supports and aeration basin fine bubble diffusers, and 
supports. 

5. Permeate pumps and flow control valves. 

6. Anoxic Tank mixers and guide posts. 

7. MBR air scour and aeration basin blowers and valves. 

8. CIP Hypochlorite cleaning system 

9. MBR control panel. 

10. All instrumentation for above MBR system equipment. 

B. Feed Forward pumps, WAS pumps and WAS flow meter will be provided by others. 

C. All process tank instruments and equipment less than 18 inches above the top of the 
Anoxic, Aeration & MBR tanks shall be rated for Class I Division 2 per NFPA 820. 

D. Refer to MBR Equipment Supplier system layout drawings included at the back of this 
document. The MBR Equipment supplier will need to design their system based on this 
layout. If any dimensions need to be modified, this needs to be stated in their proposal 
and they shall be responsible for redesign. The MBR tank length and width shall not be 
changed. 
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1.02 SUBMITTALS PROVIDED DURING CONSTRUCTION  

A. General: The Supplier shall furnish the information as specified in the individual equipment 
specification sections and in accordance with the conditions of the contract. Supplier shall 
provide with submittal an index sheet that references where each submittal requirement 
is included in their proposal. 

B. MBR Equipment Supplier’s system shall work within the tanks designed (see drawings) to 
accommodate the treatment performance requirements and schedule. Treatability and 
overall process shall not be compromised and additional operational complexity not 
introduced. Refer to Section 01 33 00, “Contractor Submittals,” regarding index reference 
for submittal requirements. 

C. Biological Process Design: The MBR Supplier shall provide analysis and design of the 
biological process using BioWin (or Kubota equivalent) wastewater modeling software and 
the customer’s influent mass loading, diurnal flow curves, peak flow/loading numbers, and 
effluent limits. The Suppler shall present tank volumes, recycle rates, aeration 
requirements, chemical dosing requirements, and waste solids projections. The supplier 
shall provide a written report summarizing the modeling results. Include all calculations 
demonstrating conformance with the treatment requirements. 

D. Complete submittals for the instrumentation and control (I&C) system, including hardware 
submittals, test outline and procedure submittals, installation details, storage requirements 
Complete control strategy description for the control and operation of the MBR system. 
This shall form the basis of the programming for the PLC control system. 

E. A complete description of all interface links between the system components including: 

1. Number, size, and type of all process and auxiliary connections. 

2. Number, size, and type of electronic or electrical signal wires. 

3. Number, size, and type of electrical power wires. 

4. Control panel envelope dimensions, mounting requirements, and access requirements 
(doors, louvers, etc.). 

F. Copies of the manufacturer’s process performance and equipment guarantees. 

G. Certification that all equipment provided includes all necessary permanent safety devices 
required by the State of Washington and Federal (OSHA) industrial authorities and 
applicable local and national codes. 

H. Provide a listing of the registers for data interchange with the plant PLC control system. 
This listing shall be subject to change and coordination as the plant system is finalized. 
Provide certification of a willingness to provide a data connection suitable for this purpose. 
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I. Shop Drawings: Shop drawings (all technical submittal documents) shall be submitted to 
the Owner who will submit them to the Engineer and will be reviewed in the following 
manner: 

1. Shop drawings shall establish the actual detail of all manufactured or fabricated items. 
All shall be drawn to scale and be completely dimensioned. 

2. Sheet sizes of shop drawings shall be in multiples of 8-1/2 by 11 inches, not exceeding 
22 by 34 inches. During submittal stage electronic PDF files and drawings shall be 
provided, not hard copies. 

3. One PDF copy of shop drawings, manufacturer’s literature, brochures, catalog cuts, 
and other pertinent printed matter or data shall be submitted.  

4. A Submittal Transmittal form shall accompany each and every submittal. Each 
submittal shall be provided with a number. 

5. A Motor Data Form (Section 01 99 90) shall accompany all motor submittals and shall 
be filled out completely. “N/A” shall be inserted in spaces not applicable to the project. 

6. The Engineer will review the shop drawings and will affix the Shop Drawings Review 
Stamp with notations thereon indicating “No Exceptions Taken”, “Make Correction 
Noted,” “Revise and Resubmit,” “Rejected,” or “Submit Specified Item.” He will then 
forward one marked-up copy of the submittal to the Owner as a PDF document. 

7. When shop drawings and/or other submittals are required to be revised or corrected 
and resubmitted, the Supplier shall make such revisions and/or corrections and 
resubmit the Drawings or other material in the same manner as specified above. 
Except at his own risk, the Supplier shall not undertake work covered by the submittal 
until the submittal is returned to the Supplier, marked “No Exceptions Taken” or “Make 
Corrections Noted.” 

8. It shall be the Supplier’s responsibility to clearly note on the shop drawings, and in 
writing specifically call to the Engineer’s attention, any deviations from the Contract 
Drawings and Specifications shall be noted. No review of the shop drawings by the 
Engineer shall relieve the Supplier of full responsibility and at his own cost and 
expense to comply with the Contract Documents unless the deviations are clearly 
noted and in writing called to the Engineer’s attention as above provided, in which 
event subsequent acceptance by the Engineer in writing shall be authority for the 
change or changes proposed in the shop drawings. 

9. If corrections are required, the Supplier shall make the corrections required by the 
Engineer and file with him the same number of corrected copies as indicated above. 
The Supplier shall direct specific attention in writing, or, on resubmitted shop drawings 
to revisions other than the corrections requested on previous submissions. The 
Engineer will return to the Owner copies of Drawings in the same manner and number 
as before. 

10. Shop drawings shall give complete information necessary for the fabrication and 
installation of all component parts of the equipment. In the case of the structural 
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drawings, they shall include the location, type, size, and extent of all welds, if any are 
necessary. Manufacturer’s standard details, catalogues, advertising literature, etc. 
shall not necessarily constitute all of the shop drawings required for any unit or facility. 
Additional shop details designed for the particular project shall be furnished when 
required by the Engineer.  

11. Shop drawings of electrical equipment shall include data sufficient for the Engineer to 
prepare load calculations, backup power calculations, and electrical service 
calculations for the facility. This includes the power consumption, voltage, phase, and 
motor starting arrangements. Drawings should also include detailed electrical wiring 
diagrams, showing component designation and rating, and the connection points, 
hazardous location electrical classification rating, and associated terminals and cable 
identification for connection to the power supply and process control system. Diagrams 
shall include dimensioned elevation views of electrical control panels and enclosures, 
and shall clearly show conduit entry/exit locations. Diagrams shall clearly differentiate 
factory wiring from field wiring, and shall indicate minimum wire sizes and type of 
conductors required for field wiring circuits. 

12. The Engineer’s review of and placement of shop drawings review stamp on any shop 
drawing is understood to be an acceptance of the character of the details and not a 
check of any dimensions or quantity and will not relieve the Supplier from responsibility 
for errors of any sort in shop drawings data or schedules, whether or not such errors 
are found by the Engineer in his review of such details. 

13. The Engineer’s review of and placement of shop drawing Review Stamp on any shop 
drawing will not relieve the Supplier of responsibility for consequences due to 
deviations from the Contract Documents unless the Supplier has called attention to 
such deviations in writing at the time of submission and the Engineer accepts such 
deviation in writing.  

14. Seismic Calculations and design: The equipment (pumps, blowers, panels, etc.) and 
major components shall be suitable for and certified to meet all applicable seismic 
requirements of the International Building Code (IBC) and the Site Seismic Criteria 
specified in ASCE/SEI 7-10, Chapter 10. The supplier shall provide seismic 
calculations for blowers, pumps, panels (per Section 13 05 41) and for all in-MBR-tank 
equipment. All equipment exterior to the tanks shall meet seismic requirements without 
anchor modifications. 

J. Anticipated Equipment Delivery Schedule: An anticipated equipment delivery schedule 
shall be provided to the Owner and the Engineer during the Final Shop Drawings submittal 
period. 

K. Equipment Assembly Plan and Instructions: Provide assembly plan and instructions for all 
equipment that will require some assembly by the installing Contractor at the job site. Said 
assembly plan and instructions shall be submitted to the Engineer during the shop drawing 
review period.  

L. Factory and Field Test Reports: Provide operational curves for all blowers, fans, and 
pumps using data originating from factory and/or field tests. 
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M. Operation and Maintenance Manuals: Operation and Maintenance Manuals shall be 
provided and submitted as specified in Section 01 78 23, “Operation and Maintenance 
Data.” 

N. As-Built Equipment Drawings: If changes are agreed to by the Supplier and Engineer after 
shop drawing review, the Supplier shall provide one set of as-built shop drawings prior to 
the Owner’s payment for equipment manufacture and delivery. No changes shall be made 
from the “No Exceptions taken” shop drawing after it has been reviewed except by the 
consent or direction of the Engineer in writing. 

O. Submit paper and electronic copies of final programs and device configurations. Provide 
PDF copies and four CD-ROMS for each system prior to final completion. Documentation 
for multiple control panels can be provided on one CD. Provide the following 
documentation: 

1. HMI application source code. 

2. PLC application source code. 

3. All passwords and any other required information to configure any system component. 

1.03 REDUNDANCY 

A. Reliable operation of the MBR system is essential to the Owner. To ensure reliable 
operation, the following redundancy shall be included in the MBR system: 

1. The system shall have equipment installed in a 2 Anoxic/Aeration train, and 2 MBR 
tank system. The MBR system shall meet the requirements of Paragraph 2.02. The 
two MBR train tanks shall be identical in function, capacity, and equipment. 

2. For the following equipment, one stand-by piece of equipment shall be provided. For 
equipment that will be permanently installed, the MBR supplier shall also provide 
instrumentation, controls, and appurtenances. 

 
Item Redundancy 

a. Air Scour Blowers for MBR 
Tanks: 

One standby blower for permanent 
installation by Contractor. 

b. Permeate Pumps: One standby pump for permanent 
installation by Contractor. 

c. Aeration Blowers: One standby blower for permanent 
installation by Contractor. 

B. Blowers shall be sized so that the aeration capacity calculated to be required at the loads 
specified can be delivered with the largest blower out of operation.  

1.04 INSTALLATIONS 

A. MBR supplier shall have 15 or more wastewater reclamation facility installations with the 
same membrane model submitted, treating an average day flow of 0.3 mgd or greater. 

1. Reliable operation: These installations shall have a record of meeting permit 
99 percent of months or greater. 
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PART 2 – PRODUCTS 

2.01 MBR EQUIPMENT AND CONTROL SYSTEM 

A. The membrane system proposed for Yelm’s Water Reclamation Facility (WRF) will be 
installed as part of construction project. The membrane system will require installation of 
all equipment associated with tertiary level wastewater treatment, including screens, grit 
removal, treatment tanks, UV disinfection system, subsurface effluent disposal, solids 
holding tanks, solids transfer equipment, and an odor control system. The plant will not 
include primary treatment facilities. Flow from the Anoxic Tanks to the Aeration tanks will 
be pumped via Feed Forward Pumps. Flow shall be gravity with pump assist from the 
MBR through the UV reactors to the reclaimed water tank. The MBR system shall consist 
of two trains, with each train consisting of an anoxic tank, an aeration tank, and an MBR 
tank. The process shall be configured such that each tank can be taken out of service for 
cleaning without effecting the operation of the other tanks/trains.   

2.02 MBR PERFORMANCE REQUIREMENTS 

A. The MBR system shall be designed to accommodate the flows and loads as outlined in 
Table 46 53 49-1, with provisions to expand to 3 MBR trains. Ten cassettes shall be 
provided for each MBR tank.  

Table 46 53 49-1: Design Conditions of the MBR System  
Performance Conditions 

AA MM PH PD 
Flow (MGD) 1.26 1.39 2.81 2.2 

BOD (lbs/day) 2,568 2,825 – – 

TSS (lbs/day) 1269 1396 – – 

TKN (lbs/day) 712 784 – – 
Notes: AA = Average Annual 

MM = Maximum Month 30 day Average 
PH = Peak Hour 
PD = Peak Day 
MGD = million gallons per day 
BOD = Biochemical Oxygen Demand 
lbs/day = pounds per day 
TSS = Total Suspended Solids 
TKN = Total Kjeldahl Nitrogen 

B. The membranes shall have the capacity to pass the peak day flow for the duration of a 
typical maintenance and cleaning cycle (minimum of 4 hours) at the minimum wastewater 
temperature with a 1⁰C temperature increase due to biological activity. Supplier shall 
assume that equalization is not provided.  
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C. Process tanks are currently sized as shown in Table 46 53 49-2. The supplied equipment 
shall be designed to operate within this tank configuration. 

Table 46 53 49-2: Process Tank Sizes   
Conditions 

Number of 
Tanks 

SWD  
(feet) 

Width 
(feet) 

Length 
(feet) 

Volume/Tank 
(feet3) 

Aeration 2 19 40 56.5 42,940 

Anoxic 2 16 40 42. 26,880 

MBR 2 18.5 14 38 9,840 

Note: SWD = side water depth. 

D. The MBR system shall also be designed to treat flows with the following additional 
characteristics: 

1. Alkalinity: 280 mg/l 
2. Minimum Wastewater Temperature  10 degrees C winter/maximum  

(7 day average): 22 degrees C summer 
3. Site Elevation: 341 feet 
4. Influent Screening Size: 2 mm 
5. Influent Grit Removal: 95 percent (50 mesh) and 65 percent 

(100 mesh)  

Note: The minimum wastewater temperature shown is the minimum expected 
temperature at the inlet to the plant. Design calculations shall make appropriate 
allowances if necessary for temperature loss for uncovered MBR tanks. 

Effluent Monthly Average Requirements: 
Wastewater effluent will be discharged to ground and therefore will be monitored 
based on preserving groundwater integrity. These effluent monthly average limits are 
based on MBR technological capabilities. 

a. BOD5: 5 mg/ 
b. TSS: 5 mg/ 
c. Total Nitrogen: Less than 10 mg/ 
d. Turbidity: 0.2 NTU 
e. Total Coliform 

(with disinfection): 2.2/100 ml 
f. The maximum hourly MBR effluent turbidity limit is 0.5 NTU. 
g. During discharge to Power canal, ammonia shall be less than 3 mg/l. 

E. The Supplier shall guarantee for a period of 1 year meeting process requirements and 
5 years for membrane mechanical defects from the date of substantial completion that the 
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MBR system will meet the above effluent criteria when operating at flows up to the design 
flows specified.  

F. The process internal recycle design flow shall be a minimum of 6Q. Maximum MBR MLSS 
concentration at design condition shall be 15,000 mg/l. 

G. MBR: 

1. The Supplier shall state and justify all design assumptions used in the aeration system 
design calculations. The aeration system shall be designed to provide a minimum of 
1.47 lb. O2/lb. BOD5 and 1.32 lb. O2/lb. BOD5 (summer and winter) applied at the 
maximum monthly flow condition and 4.6 lb. O2/lb. TKN applied at the maximum 
monthly Total AOR of 5,664 lbs. O2/train-day. Aeration tank and aeration system shall 
also provide a DO in the tank at the peak day flow conditions and 2.0 mg/L at the 
maximum month conditions. 

2. Aeration calculations for coarse bubble diffusers shall be based on an alpha value of 
0.8 or less. Aeration system calculations shall be performed using an α value of 
0.45 and a β of 0.95 for fine bubble membrane diffusers and jet aeration. The oxygen 
transfer efficiency assumed for the fine bubble diffusers shall not exceed 
1.84 percent/foot at the midpoint below the high and low water levels for the tank.  

3. Oxygen transfer efficiency credits assumed to allow for the presence of additional 
mixing or other factors shall be clearly stated.  

4. No oxygen demand credit for complete or partial denitrification shall be assumed in 
the calculations. The air diffuser system, including piping, shall be capable of delivering 
120 percent of the maximum month design air requirements. Aeration capacity design 
calculations shall be submitted for each option proposed and all design assumptions 
shall be justified. 

H. MBR in tank permeate and air piping and valves shall be designed and provided by the 
MBR Equipment supplier/manufacturer. Pipe supports and anchors shall also be provided. 
In tank air pipe shall be sch 10 stainless steel 304. Permeate valves shall be provided for 
each module. 

I. MBR supplier shall provide an additional 12 spare cartridge plate membranes to be used 
as spare parts. 

2.03 PROCESS MEASUREMENT DEVICES 

A. Provide pressure gauges for permeate pumps and MBR/Aeration blowers with isolation 
ball valves. Provide vacuum gauges for each blower suction. Size gauges to display entire 
operating range for the equipment. 
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B. Provide the following process measurement devices at the locations identified: 
 

Location Type 

Anoxic Tank 1 + 2 High Level Float 

Anoxic Tank 1 + 2 Low Level Float 

Feed Forward 1+2 Mag Flow Meter 

Anoxic Tank 1 + 2 Hydrostatic Level 

Aeration Tank 1 + 2 High Level Float 

Aeration Tank 1 + 2 DO & pH Meter 

MBR Tank 1 High Level Float 

MBR Tank 1 Low Level Float 

MBR Tank 1 Thermal Mass Air Flow Meter 

MBR Tank 2 High Level Float 

MBR Tank 2 Low Level Float 

MBR Tank 2 Thermal Mass Air Flow Meter 

MBR 1 Permeate Turbidity Meter 

MBR 1 Permeate Electromagnetic Flow Meter 

MBR 1 Permeate Pressure Transmitter 

MBR 2 Permeate Turbidity Meter 

MBR 2 Permeate Electromagnetic Flow Meter 

MBR 2 Permeate Pressure Transmitter 

Effluent to Reclaimed Water Pumps Nitrate (NO3) Meter 

CIP Flow Electromagnetic Flow Meter 

Note: Refer to Appendix B for a complete list of instruments provided by Kubota and to be 
installed by Contractor. 

C. Provide each tank high and low level float switches with the following requirements: 

1. Mechanical switch in polypropylene float casing, SPDT N.C., minimum of 10 A 
contacts rated for 120 Vac, CPE jacketed cable, UL recognized component, and the 
actuation point to be a maximum angle of 20 degrees above and 10 degrees below 
horizontal. 

2. Provide mounting hardware and/or internal weighted bulb as required. 

3. Acceptable Manufacturers: Conery, Anchor Scientific Solo Float, or equal. 

D. Provide each turbidity meter consisting of a monitor and sampling unit with the following 
requirements: 

1. Monitor: Microprocessor based with non-volatile memory, field programmable by 
keypad entry, self-instructing menu, and digital circuitry. Display to be graphic dot 
matrix LCD with continuous display of turbidity. Enclosure to be NEMA 4X. Operating 
temperature for the unit is minus 20 degrees C to 50 degrees C. Power supply of 
120 Vac, 60 Hz. Provide a minimum of two analog outputs optically isolated 4 to 20 
mAdc, for transmission to the PLC. 
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2. Sampling Unit: Measuring range of 0.001 to 100 NTU. Constructed of corrosion-
resistant structural plastic and includes internal bubble removal system. Provide 
separate bubble trap chamber/ pressure equalization chamber on sample line. The 
bubble trap chamber shall be mounted upstream of the permeate control valve and 
configured to allow for pressurized feed. Operating and sample temperature for the 
unit is 0 degrees C to 50 degrees C. Sampling unit cable of length as required with 
quick disconnect plug to terminate to monitor. 

3. Acceptable Manufacturers: Hach TU5300sc sampling unit with SC200 monitor, or 
equal. 

E. Provide each dissolved oxygen (DO/temp & pH) analyzer consisting of a monitor and 
sensor with the following requirements: 

1. Monitor: Microprocessor based with non-volatile memory, field programmable by 
keypad entry, self-instructing menu, and digital circuitry. Display to be graphic dot 
matrix LCD with UV protection and continuously displays DO/temperature and pH. 
Enclosure to be NEMA 4X. Operating temperature for the unit is minus 20 degrees C 
to 50 degrees C. Power supply of 120 Vac, 60 Hz. Provide a minimum of two analog 
outputs optically isolated 4 to 20 mAdc, for DO/temperature and pH transmission to 
the PLC. 

2. Sensor: Optical type that is transmitted and excites sensor coated with luminescent 
material and rated for Class I Division 2 environment. Measuring range of 0 to 20 mg/l. 
Probe to be Hach LDO Model 2 and 316SS. Probe/sensor cable of length as required 
with quick disconnect plug to terminate to monitor.  

3. Provide necessary round handrail mounting hardware for each sensor made of 
aluminum and/or stainless steel. Design to allow sensors to be lifted from the tank or 
structure without the use of tools. 

4. Acceptable Manufacturers: Hach LDO and pHD probes with SC200 monitor and 
HACH pH probe, or equal. 

F. Provide hydrostatic level transmitters with the following requirements: 

1. Head-pressure sensing type suitable for continuous submergence with a measuring 
range as required for the application, operating temperature range of minus 
40 degrees F to 248 degrees F, compensated temperature range of 32 degrees F to 
122 degrees F, overpressure of 300 percent of measuring range, 316 stainless steel 
housing with Viton or stainless steel diaphragm, stainless steel bolts and nuts, shielded 
cable suitable for continuous submergence with polyethylene jacket, loop powered 
with 4 to 20 mAdc output of level, approved for Class I, Division 2. 

2. Provide stainless steel mounting hardware consisting of chain link and clamps to be 
used as the primary means of retrieval of level transmitters from tanks. Size 
mounting/retrieval system assuming 100 lb. load. 

3. Acceptable Manufacturers: PMC Model VL-2113 w 316 SST housing and 
polyurethane molded cable, or equal. 
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G. Provide electromagnetic flow meters with the following requirements: 

1. Design to measure the flow rate of conductive liquid in pipes using the principle of 
Faradays law. 

2. Transmitter: Remotely mounted for FF Pumps, CIP (and integrated for permeate 
pumps), NEMA 4X enclosure, utilizes high impedance circuitry, field programmable by 
keypad entry, alphanumeric LCD display for displaying flow rate and totalized flow, 
minus 4 degrees F to 120 degrees F operating temperature, 120 Vac power supply, 
isolated 4 to 20 mAdc output for flow rate, pulse configurable output for set volume per 
pulse, and low flow cut-off of 1 percent of full-scale flow. 

3. Transducer: Permanent submergence Pulsed dc Magnetic type, measures 
bi-directional flow, automatic adjustment of sensitivity to match flow velocities, 
submersible cable(s) factory-sealed at the transducer and routed continuously without 
splices to transmitter, flow range as required for the application, ambient temperature 
of minus 4 degrees F to 120 degrees F, carbon steel tube construction with minimum 
150# ANSI steel flanges end connections, liner per manufacturer’s recommendations 
for application, 316 stainless steel electrodes, and NEMA 6P or IP68 rated. 

4. Provide the following accessories: Two 316 stainless steel lining protectors or 
grounding rings, or grounding electrode. 

5. Acceptable Manufacturers: Endress + Hauser Promag W400, Siemens Sitrans FM 
MAGFLO Series with MAG5000, or equal. 

H. Provide thermal mass gas flow meters with the following requirements: 

1. Design gas flow meters to measure the gas flow rate in a pipe using the principle of 
temperature differential between two RTDs with flow conditioner element. 

2. Transmitter: Minimum flow range of 25 to 500 SFPM, NEMA 4X enclosure, remotely 
mounted, non-volatile EEPROM memory backup, field programmable with keypad 
data entry, alphanumeric LCD display for flow rate and totalizer, 120 Vac power, 
isolated 4 to 20 mAdc flow output, isolated 4 to 20 mAdc temperature output. 

3. Probe: Construction of 316L welded stainless steel, probe length and connections as 
required, operating temperature up to 350 degrees F. 

4. Accessories: Field programmer/communicator, mounting hardware to install 
transmitter/ probe, with no direct sunlight on LCD. 

5. Acceptable Manufacturers: Endress + Hauser t-mass I500 With Compact Flow 
Converter, or equal. 

CONFORMED DOCUMENTS



   
City of Yelm  216-1781-042 
Water Reclamation Facility Phase 2 Upgrades 46 53 49-12 May 2022 
Contract Documents  MBR Equipment and Controls 
 

I. Provide each nitrate (NO3) analyzers as follows: 

1. Transmitter: NO2+3-N range from 0.1 to 50 mg/ℓ measurement range, NEMA 4X 
enclosure, remotely mounted, non-volatile memory backup, field programmable with 
keypad data entry, alphanumeric LED display for nitrate concentration, 120 Vac 
power, insulated 4 to 20 mAdc flow output. 

2. Nitrate Probe: ISE type, probe length and connections as required. Self-compensation 
feature for potassium and chloride. 

3. Flow through Cell System Panel: Where required, provide wall-mountable panel that 
contains isolation valve and bypass piping for probe. 

4. In-Tank Mounting System: Where required, provide in-tank mounting and retrieval 
system for probe. 

5. Acceptable Manufacturers: Hach N-ISE plus sc probe Sensor NO3--N, nitrate analyzer, 
or equal. 

2.04 PERMEATE PUMPS 

A. Permeate pumps shall be self-priming centrifugal pumps manufactured by Gorman-Rupp 
T series Model T8A60S. Permeate pumps shall be V belt VFD driven. VFD provided by 
others. Refer to requirements of Section 13 05 41. Pump capacity shall be 1,084 gpm at 
20.6 feet with a minimum motor sized of 10 HP. 

1. Motors shall be TEFC meeting NEMA MG-1 Part 31 inverter duty rating (EISA premium 
motor NP0104). Motor rated inverter duty ready are not accepted. Motors shall meet the 
efficiency requirements of Washington State Energy Code Title 51, Table 14-4. 

2. Bearings shall have a minimum AFBMA L-10 rated life of 100,000 hours or greater at 
stated duty point. 

3. Mechanical Seals: Pumps shall be provided with self-lubricating mechanical seals. 

4. Factory Test: Pumps shall be factory tested prior to shipping. Test curves shall be 
provided. 

5. Spare Parts: Spare O-rings, gaskets, bearings, mechanical seals, and drive belts shall 
be provided. 

6. Painting: Surface prep blast cleaning SSPC-SP-6. Primer system 1 to 3 mils minimum 
with standard factory paint system. 

7. Manufacturer’s Services: Total of 3 days of installation certification, start-up testing, 
and operator training. 
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2.05 CIP HYPOCHLORITE FEED SYSTEM 

A. For CIP feed system proposed by the Supplier, the Supplier shall supply a complete and 
workable hypochlorite feed system. The Supplier shall provide equipment approved for 
12 percent hypochlorite chemical.  

B. CIP Hypochlorite Feed System: The Supplier shall provide Mazzei system and 
appurtenances as shown on the Drawings for hypochlorite MBR chemical cleaning 
service. The Supplier shall provide 4-inch Cla-Val pressure reducing valve, Asahi 4-inch 
ball valve with Rotork IQT125 actuator, E+H Promag 400 flow meter and instrumentation 
required for a complete and workable CIP hypochlorite feed system.  

2.06 PROCESS CONTROL PANELS AND HARDWARE 

A. The MBR Process Control panels provided shall monitor and control the MBR process: 
anoxic tank, aeration tank, MBRs, permeate system, blowers, CIP hypochlorite cleaning 
system, valves, instrumentation listed above, related items for the MBR system and 
system pumps and mixers provided by others. The control system will also provide 
information and control to the Wastewater Reclamation Plant SCADA system. 

B. Service Conditions: 

1. Humidity: Noncondensing relative humidity to 95 percent. 

2. Altitude: 341 feet. 

3. Seismic Requirements: The equipment and major components shall be suitable for 
and certified to meet all applicable seismic requirements of the International Building 
Code (IBC) and the Site Seismic Criteria specified in ASCE/SEI 7-10, Chapter 10. The 
supplier shall provide seismic calculations (per Section 13 05 41) for panels and shall 
meet seismic requirements without anchor modifications. 

C. Provide Master Control Panel (MCP) pre-wired controls housed in an enclosure consisting 
of but not limited to the following: 

1. NEMA 4X Free-Standing Enclosure: 

a. Constructed of 16-gauge or 14-gauge (depending on size), Type 304 stainless 
steel with seams that have been continuously welded and ground smooth without 
holes or knockouts on any side, body flange trough to exclude liquids and 
contaminants, gasketed and continuously hinged doors with three-point latching 
and sealing padlockable handle, hidden stainless steel hinges for clean, aesthetic 
appearance, unpainted, smooth No. 4 brushed finish, back panel for mounting of 
devices and components, finished in white enamel, door and body stiffeners are 
required in enclosures over 30 inches wide and/or high, swing-out panels for 
mounting of special devices where specified or required. 

b. Acceptable Manufacturers: Hoffman, Hammond, or equal. 
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2. Programmable Logic Controller (PLC): 

a. Processor Unit: Minimum 3 MB RAM of program memory, proportional integral 
derivative control, online programming including runtime editing, standard RAM 
memory back-up provided through minimum 2-year lithium battery, minimum of 
two Ethernet port that supports Ethernet/IP protocol, real-time clock, and key 
switch positions for Remote/Program/Run. Size of processor unit to be sized by 
manufacturer based on final build out of system. 

b. Discrete Input Modules: Sixteen non-isolated inputs or eight isolated inputs as 
required. 

c. Analog Input Modules: Four input channels per module. 

d. Relay Output Modules (Isolated): Eight individually optical isolated relay outputs. 

e. Analog Output Modules: Four output channels per module. 

f. Expansion Power Supply: Line voltage rating of 85 to 265 Vac, user power capacity 
of 250 mA at 24 Vdc, short circuit protection via front access fuse with cover, plus 
5 V and plus 24 V overvoltage protection, and LED to indicate that input power is 
available. 

g. Acceptable Manufacturer: Allen-Bradley CompactLogix Series, no substitutions. 

3. Human Machine Interface (HMI): 

a. Display: 17-inch diagonal, LCD, touch-screen, 1920 x 1080 resolution, panel 
mounted, and minimum 50,000 hour backlight life. Quantity 1 with Dell Micro or 
Intel NUC PC. 

b. Communication Ports: 

1) Ethernet Gigabit LAN – Quantity 2. 

2) USB 2.0 – Quantity 2. 

3) USB 3.0 – Quantity 4. 

4) Serial RS-232/422/485 – Quantity 2. 

c. Storage: 500 GB 2.5 inch SATA SSD. 

d. CPU, Memory, OS Support: As required for Process Control Software, see below. 

e. Operating Temperature: 0 to 55 degrees C. 

f. Rating: NEMA 4. 

g. Certifications: UL Listed. 

CONFORMED DOCUMENTS



   
City of Yelm  216-1781-042 
Water Reclamation Facility Phase 2 Upgrades 46 53 49-15 May 2022 
Contract Documents  MBR Equipment and Controls 
 

h. Expansion Slot: PCI – Quantity 1. 

i. Cooling: Fanless. 

j. Warranty: 2-year comprehensive. 

k. Cables to connect to communication network. 

l. Acceptable Manufacturer: Hope Industrial with 1080P res. 

4. Process Control Software: 

a. Provide the following SCADA HMI software (Quantity 1): 

1) Aveva InTouch HMI for Aveva System Platform. 

2) I/O and OIServer. 

3) Acceptable Manufacturer: Aveva. 

4) Windows 10 Professional Operating system. 

b. Provide the following on-screen keyboard software for touchscreen: 

1) On-screen keyboard emulation. 

2) Workstation logon options. 

3) Multiple on-screen keyboard layouts. 

4) Assignable functions for pointing device buttons. 

5) Pop-up calculator with pop-up tape and send function. 

5. Panel Control Power: 

a. Plant UPS (by others) to supply critical alarming and process control including but 
not limited to: 

1) PLC. 

2) HMI. 

3) Process Alarms. 

b. Normal power circuit provided for other loads. 
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6. DC Power Supply System: 

a. Design redundant dc power supply system to convert alternating current to direct 
current and supply the total power requirement of the system plus 25 percent for 
future expansion. 

b. Provide dc power supply with the following requirements: 

1) Input: 120 Vac, 60 Hz. 

2) Output: dc voltage as required. 

3) Housing: Enclosed housing, DIN mounted. 

4) Suitable for use as redundant power supply when connected to redundancy 
module (for 24 Vdc power supplies). 

5) Output contact to indicate power supply fault. Wire outputs to PLC and provide 
status/alarms on HMI. 

6) Acceptable Manufacturers: Sola/Hevi-Duty SDN “P” Series, Allen Bradley 
Bulletin 1606-XL, or equal. 

c. Provide Redundant DC power supply module with the following requirements: 

1) Nominal Voltage: 24 Vdc. 

2) Housing: Enclosed housing, DIN mounted. 

3) Allows two 24 Vdc power supplies to be connected to module using isolated 
inputs. 

4) Output contact to indicate module fault. Wire outputs to PLC and provide 
status/alarms on HMI. 

5) Acceptable Manufacturers: Sola/Hevi-Duty SDN RED Series, Allen Bradley 
Bulletin 1606-XLRED, or equal. 

7. Network Equipment: 

a. Network Hardware (by others) to supply plant-wide communication and process 
control including but not limited to: 

1) PLCs. 

2) HMIs. 

3) Process Alarms. 

4) SCADA Equipment. 
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5) VFDs. 

6) Access Control. 

7) Power Monitoring. 

8. Fused terminal blocks for power supply to field instruments. 

9. Terminal Blocks for Field Wiring: Finger-safe, DIN rail mounted, with separation plates, 
end barriers, and end anchors as required. 

10. Surge protection to protect the following: analog and discrete signals from field 
instruments, power supplies and communications leaving the building, and main 
power feed to panel. 

11. Panel mounted alarm horn, selector switches, push buttons, push-to-test LED pilot 
lights, and other operator devices. 

12. Intrinsically safe relays as required. 

13. Plug-in blade type control relays with number of Form C contacts and timers as 
required. Provide integral indication lamp on relay to indicate when relay is energized. 

14. Closed loop cooling thermal management system to maintain components at rated 
temperature and humidity without introducing outside contaminates. Enclosure of 
cooling system to be NEMA 4X and side or top mounted to control panel enclosure. 

15. Lighting package with remote mounted door switch. Light operation is to turn-on when 
enclosure door is opened. 

16. Industrial corrosion inhibitors of a quantity to protect electrical components within 
enclosure for a minimum of one year. 

17. Door mounted data pocket for storage of panel documents. 

18. Provide space on back panel for installation of future network equipment. Dimensions 
for the space are 18 inches high by 18 inches wide by 6 inches deep. 

D. Assemble and wire all panels in factory or shop. 

1. Provide UL-listed (UL 508) for each control panel. 

2. Provide color-coded wiring in accordance with applicable codes and laws to facilitate 
maintenance and repair of control panel. Post color-coding schedule inside the control 
panel. 

3. Provide minimum 16 AWG stranded copper control wires and provide spiral wrap, tie 
wrap, fasteners, and wire duct as required. 
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4. Label all wiring at each end with numbers corresponding to the wiring schematics. 
Show numbering on the as-built drawings. Use tubular heat shrink-type or 
self-laminating vinyl wire markers printed using thermal printer. 

5. Label all terminal blocks with numbers corresponding to the wire numbers. 

6. Segregate wiring of different voltage levels. 

7. Provide nameplates for enclosure, instruments, devices, and components. 
Descriptions on the nameplate to agree with the descriptions on the as-built drawings. 

E. Perform a factory or shop operational test on each panel. Test shall be performed to show 
the operational status of the system software and hardware prior to shipment. A certificate 
of test completion shall be provided to the Owner. This test will be performed using the 
actual control software and hardware to be shipped to the jobsite, and not on similar or 
alternate systems. All control panel and computer components included in the control 
system shall be tested. Failure of each type of motorized valve and piece of equipment 
shall be simulated, as well as high water alarm conditions. All relevant test reports shall 
be forwarded to the Owner. 

F. Provide programming of PLC and HMI as required by equipment manufacturer, per the 
Specifications, and as follows: 

1. General: 

a. Provide programming to control, sequence, and monitor the MBR as follows: 

1) Phase Control: The regulation of the process cycles of the MBR up to the peak 
flow of the plant. 

2) Component Monitoring: The monitoring of components for fault conditions and 
the orderly alarming and logging of the fault. 

2. PLC Programming: 

a. Provide time delays for motors, valves, alarms, etc., as follows: 

1) To prevent motors from starting at the same time when power is restored from 
power outage. 

2) To prevent false starts/stops or false alarm due to process spikes or input 
“bouncing.” 

b. Provide monitoring of analog signals to determine if the signals are out of range, 
and alarm the out of range conditions. 

c. Provide programming to retain the timing, control and alarm setpoints in the event 
the HMI goes offline. 
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d. Annunciate and indicate process alarms, building alarms, motor failures, PLC 
faults, and mechanical equipment failures at local HMI and transmit to SCADA 
Server. 

e. Provide programming to allow operator acknowledgment of alarms using either of 
the following two methods as determined by the Owner: 

1) Allow acknowledgment via the SCADA Server only after user login is entered 
and log information in log file. Send acknowledgment information to local HMI 
to acknowledge alarm in HMI after acknowledged at SCADA Server. 

2) Allow acknowledgment at SCADA Server or at local HMI without logging user 
information when acknowledged at local HMI. 

f. Provide programming to annunciate PLC fault, communication loss, and low 
battery alarm. 

3. HMI Programming: 

a. Provide simple and consistent navigation system to branch to other screens, 
including but not limited to the following: 

1) Process status screen. 

2) Control/setpoint entry screens. 

3) Alarm status screen. 

4) Alarm history screen. 

b. Provide graphic screens to display the process status. 

c. Color scheme and graphic style (High Performance HMI) to be coordinated with 
Owner. 

d. Provide consistent color scheme to distinguish between operator adjustable 
control setpoints and view-only value displays. 

e. Provide data entry and control parameter adjustment screens to enter alarm 
setpoints, control setpoints, and select control sequence and process parameters. 

f. Provide screen to indicate solid state motor overload relay over-current setting and 
allow setting adjustment via password protected screen. 

g. Provide security passwords for access to control and data entry screens. 

h. Indicate if data setpoints entered are out of range and do not change setpoint. 
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i. Display the alarm conditions on the following alarm screens at the HMI: 

1) Alarm history screen. 

2) Alarm status screen (showing active alarms only). 

3) Pop-up alarm message window. 

j. Provide alarm indication with the following detail: 

1) Time alarm occurred. 

2) Time alarm was acknowledged. 

3) Time alarm cleared. 

4) Location and/or equipment name. 

5) Alarm description. 

G. Assemble and wire all panels in factory or shop. 

1. Provide UL-listed (UL 508) control panel. 

2. Provide color-coded wiring in accordance with applicable codes and laws to facilitate 
maintenance and repair of control panel. Post color-coding schedule inside the control 
panel. 

3. Provide minimum 16 AWG stranded copper control wires and provide spiral wrap, tie 
wrap, fasteners, and wire duct as required. 

4. Label all wiring at each end with numbers corresponding to the wiring schematics. 
Show numbering on the as-built drawings. Use tubular heat shrink-type or 
self-laminating vinyl wire markers printed using thermal printer. 

5. Label all terminal blocks with numbers corresponding to the wire numbers. 

6. Segregate wiring of different voltage levels. 

7. Provide nameplates for enclosure, instruments, devices, and components. 
Descriptions on the nameplate to agree with the descriptions on the as-built drawings. 

H. Perform a factory or shop operational test on each panel. Test shall be performed to show 
the operational status of the system software and hardware prior to shipment. A certificate 
of test completion shall be provided to the Owner. This test will be performed using the 
actual control software and hardware to be shipped to the jobsite, and not on similar or 
alternate systems. All control panel and computer components included in the control 
system shall be tested. Failure of each type of motorized valve and piece of equipment 
shall be simulated, as well as high water alarm conditions. All relevant test reports shall 
be forwarded to the Owner. 
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2.07 VALVES 

A. Plug Valves: 

1. Use: Sewage. 

2. Plug valves shall be DeZurik Series PEC, or Keystone Figure 583 eccentric valves, or 
approved equal. Valves shall be ANSI pressure Class 125 and shall conform to AWWA 
Standards C507-73 Sec. 5.1 and C504-74 Sec. 5.4, and ASTM Standard A126 
Class B. Body shall be cast iron with nickel seats. End connections shall be flanged or 
mechanical joint to suit piping connections. 

3. The resilient plug facings shall be neoprene and shall provide dead-tight shutoff. 
Bearings and shaft shall be heavy-duty stainless steel. Packing shall be V-flex or TFE 
adjustable. Unless noted otherwise, valves 4 inches and smaller for buried service 
shall be fitted with ANG 2-inch square nut for Tee wrench actuation; actuators for 
valves 6 inches and larger for buried service shall be fitted with gear reducers and 
2-inch square nut. Bonnet shall be fitted with stainless steel spring, stud, nuts, washer, 
stop screw and nut, and bonnet bolts for buried service. 

4. Plug valves shall be furnished with standard lever actuators for valves 4 inches and 
smaller and with gear reducers and handwheels for valves 6 inches and larger. 

B. Butterfly Valves: 

1. Location: Process air piping and MBR effluent. 

2. Materials: 

a. Valves shall be Bray Series 31 or equal and constructed of the following materials: 

 Component Material 
1) Shaft: Stainless steel, ASTM A276, Type 316 
2) Disc: Cast iron, ASTM A126, Class B 
3) Seat Sealing Surface: Neoprene or Buna N – air and gas services 
4) Body: Cast iron, ASTM A126, Class B 
5) Disc Edge: Nickel 

3. Manufacture: 

a. Valves shall be the Bray Series 31 or equal. Valve flange drilling shall be per 
ANSI B16.1, Class 125. 

b. Valves shall be rated at 175 psig and shall provide drip-tight shutoff up to the full 
valve rating on dead-end or isolation service. Seat shall be mechanically held in 
place and shall be field replaceable. 
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c. Valves, size 2 through 20 inches, shall have seats that are bonded to a rigid 
reinforcing ring to prevent distortion or seat collapse. On aeration air piping service, 
valve seats shall be EPDM, suitable for service to 250 degrees F. Valve seats shall 
serve as a body liner for the entire body of the valve. 

C. Electric Operators: 

1. Provide electric operators for valves complete with gear train in cast aluminum 
housing, motor, declutchable hand-wheel operator, two-piece bronze stem nut, 
non-intrusive integral control components, and mounting hardware. 

2. Provide motor, gear train, and control components prewired and mounted in a NEMA 
4 enclosure, including a 480 V reversing starter with three thermal overloads, a 
step-down transformer to power any lower voltage components, a three-position 
local-stop-remote selector switch, open-close pushbuttons, local position indicator, 
adjustable open and close limit switches, adjustable torque switch, a space heater, 
and valve indicator lights. 

3. Provide standard duty valve operator as follows: 

a. Operation: Process isolation. 

b. Duty Cycle: Minimum of 60 starts per hour. 

4. Modulating Duty Valve Operator: 

a. Operation: Process flow control. 

b. Duty Cycle: Minimum of 1,200 starts per hour. 

5. Provide pre-wired terminal blocks to allow status and control signals listed below to be 
hardwired to PLC/DIO: 

a. Fully Closed limit switch. 

b. Fully Open limit switch. 

c. Remote control selected. 

d. Local stop selected. 

e. Local control selected. 

f. Actuator failure. 

g. Remote Open command. 

h. Remote Close command. 
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i. Valve position percent open command (4 to 20 mAdc). Note: Required only for 
modulating duty operators. 

j. Valve position percent open feedback (4 to 20 mAdc). Note: Required only for 
modulating duty operators. 

6. Acceptable Manufacturers: Rotork–IQTM500 WT Series (IQT 2000 for diffuser 
cleaning valves), Limitorque–LY Series, or equal. 

2.08 STAINLESS STEEL PIPE AND FITTINGS 

A. MBR Process Air Header and Drop Pipes: Stainless steel sch 10. 

B. Pipe: Stainless steel, ASTM A778, Grade 304L, Schedule 10S. “As-welded” or “paper mill” 
grade meeting applicable portions of ASTM A778 acceptable. Butt welded joints with 
flanges at equipment and valves. 

C. Fittings: Stainless steel, ASTM A774, Grade 304L, Schedule 10S. “As-welded” or “paper 
mill” grade. Butt welding type, flanged at equipment and valves.  

2.09 POLYVINYL CHLORIDE (PVC) PIPE AND FITTINGS 

A. In-Tank Process Piping – Low temperature air (less than 100 degrees F) and liquid. 

1. Manufactured from PVC compound conforming to Type-1, Grade 1, ASTM D1784. 
Pipe shall conform to ASTM D1785. 

2. Schedule 80 pipe shall be solvent welded. 

3. Socket type fitting shall conform to ASTM D2467; threaded type fitting shall conform 
to ASTM D2464. 

4. Solvent cement shall conform to ASTM D2564. 

2.10 MBR WARRANTY 

A. The Contractor shall warrant the supplied and installed equipment against defects in 
workmanship, material, and performance for a period of one year after acceptance by the 
Owner, Substantial Completion. 

B. The membrane filter cassettes/modules including material shall be warranted for 5 years. 
Manufacturer shall replace all failed parts including cost of shipping to site if membranes 
require replacement within 5 years of Substantial Completion. Contractor shall provide 
labor for installation if membranes require replacement within 5 years of Substantial 
Completion. 

C. The Supplier shall guarantee that the performance of the process will meet the effluent 
criteria specified in Section 2.02. The process guarantee shall be in effect for one year 
from the date of acceptance of the MBR installation by the Owner. 
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PART 3 – EXECUTION 

3.01 OPERATION AND MAINTENANCE MANUALS 

A. Operations and Maintenance Manuals with equipment installation instructions shall be 
provided in accordance with Section 01 78 23, “Operation and Maintenance Information.” 

3.02 FIELD SERVICES DURING INSTALLATION, TESTING, AND START-UP 

A. The Supplier shall provide and coordinate experienced technical personnel to provide 
installation, start-up, acceptance testing, and operator training services as called for in the 
Specifications. Technical personnel shall have done a minimum of 4 years of continuous 
work with MBR installations. Supplier services during installation and start-up shall be 
provided to the WRF Upgrades Construction Contractor. Supplier personnel shall be 
familiar with the membrane and aeration system and have at least five successful startups.  

B. After the installation of the MBR equipment has been completed, authorized 
representative(s) of the Supplier shall inspect the installation. Representative(s) for 
manufacturers of other major equipment provided by MBR Supplier shall also inspect 
installation. 

C. Each manufacturer’s representative shall certify in writing that the equipment has been 
inspected by a manufacturer’s authorized representative, that it has been properly 
installed, aligned, adjusted, and serviced with the proper lubricants, that applicable safety 
equipment has been properly installed and that the equipment has been tested and that it 
operated satisfactorily and that the equipment is ready for operation as intended by these 
Specifications. The manufacturer representatives shall use the installation and testing 
forms and certificates provided at the end of this section. 

D. The Supplier shall advise the Owner in writing of any corrections or adjustments that are 
required for the MBR equipment installation. After the MBR installation has been 
completed to the Supplier’s satisfaction, the Supplier shall furnish to the Owner a letter of 
certification that all equipment is installed in accordance with its instructions and that the 
MBR equipment is ready for operation (including form on following page). The letter shall 
have attached to it all manufacturer’s installation and testing forms and certificates. 

E. Once the Owner receives letter certifying that the MBR installation is ready for start-up, 
the Supplier shall provide the services of field persons in accordance with the specific 
equipment Specifications. The field persons shall do a functional check of each item 
furnished by the Supplier and perform start-up of the process. During this time, the field 
representative will provide operator training that shall include familiarization with the 
process, its requirements, and review of the Operation and Maintenance manuals. The 
start-up testing will include recording of voltage and current and other significant 
parameters for each piece of equipment supplied. The manufacturer shall provide a written 
start-up test procedure and forms to record the data for approval prior to testing. 

F. The manufacturer’s representative shall assist the Construction Contractor with the 
functional (or run) testing, which shall include, but not be limited to, checking for proper 
alignment, speed, excessive vibration, and noisy operation. Field equipment and system 
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adjustment and calibrations, if required, shall be performed by the manufacturer’s 
representative. 

G. The MBR supplier shall provide the services of factory trained representatives to provide 
field services in accordance with Section 01 45 25, “Installation, Testing, and 
Commissioning for MBR Equipment.” Unless otherwise specified, the Supplier shall 
provide as a minimum the following on-site field services: 

1. Installation Assistance and certification: Five (5) working days on site, excluding travel 
time. 

2. Testing and Start-Up: Ten (10) working days on site, excluding travel time. 

3. Training: Three (3) working days on site broken into two 1- or 2-day sessions, 
excluding travel time. 

H. Training of the Owner’s personnel shall include a detailed discussion of process operation 
and control theory. An outline of the proposed training and the resume of the 
manufacturer’s representative proposed to provide the training shall be submitted for 
review and approval by the Engineer. 

3.03 PERFORMANCE TESTING AFTER INITIAL START-UP 

A. Within 6 months of acceptance by the Owner of the MBR and/or once the MBR system 
has achieved steady-state operating conditions, the Owner will begin a 30-day 
performance test of the system. The Owner will operate the MBR system as per written 
instructions from the Supplier. The Supplier shall be given a 14-calendar-day notice prior 
to the beginning of the performance test. The Supplier’s attendance at the 30-day 
performance test is not required. 

B. Performance testing and sampling will be performed by the Owner to verify that the MBR 
effluent is at or below the limits given in Paragraph 2.02, plus MLSS, pH, alkalinity, DO, 
and sludge age parameters are within limits approved by the Engineer. Sampling will be 
in accordance with Standard Methods for the Examination of Water and Wastewater (20th 
edition) procedures. All analysis performed will be in accordance with the Standard 
Methods procedures or the Manual of Methods for Chemical Analysis of Water and 
Wastes as established by the U.S. EPA Manual 625/6-74-003. 

C. The Owner will provide necessary operations personnel, sampling, and analyses required 
during the test period. If the test is interrupted due to conditions beyond the control of the 
Owner, the test will be restarted without loss of previously completed test days. 

D. If the MBR System is unable to attain the required effluent quality during the 30-day testing 
period, the Supplier shall supply additional technical assistance in the form of a site visit, 
at no cost to the Owner, to make a determination of modifications, which it considers 
necessary to improve performance. If the Supplier determines that modifications to the 
MBR System or operation strategies are necessary, such modifications shall be made, 
and the 30-day test described above will be repeated. All costs associated with making 
the modifications shall be borne by the Supplier. 
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E. In the event that the required effluent quality is still not achieved, the Owner, in cooperation 
with the Engineer, will conduct an additional standard, laboratory-scale treatability study 
to identify the cause (or causes) of such failure.  

1. If the standard laboratory testing does not indicate that inhibitory substances are 
present, or that the influent conditions deviate significantly from those outlined in 
paragraph 2.02 of this Specification, then the 30-day test described above will be 
repeated again. If, by completion of this test, the Supplier is unable to make the 
necessary corrections, modifications, or changes to the equipment in order to meet 
the process requirements, the Supplier shall be responsible for all costs to replace the 
deficient equipment with equipment which does meet the performance requirements. 

F. Meeting the requirements of this section does not relieve the Supplier of the requirements 
of paragraph 2.10, “MBR Warranty.” 

END OF SECTION 
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SECTION 46 53 49.1 
MBR PROCESS AIR BLOWERS 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. Scope: 

1. This section specifies the positive displacement blowers used to aerate the MBR 
Tanks and Aeration Tanks. These blowers shall be provided with the MBR Equipment 
Supplier’s equipment and be included in their process warranty. Refer to 
Section 46 53 49 and the MBR Equipment supply information in the Contract 
appendices.  

2. Furnish blowers complete with sound enclosure, intake filter, intake and discharge 
silencers, pressure relief valve, check valve, discharge pressure gauge, air 
temperature shutdown switch, motor, coupling, base plate, vibration isolation pads, 
and all appurtenances specified. All piping required between the blower and the 
discharge outlet shall be provided. Acoustic enclosure shall be included if necessary 
to meet specified noise limitations. VFDs and Harmonic Filters to be provided by 
others. 

1.02 QUALITY ASSURANCE 

A. Factory Testing: The supplier shall perform noise test on a similar size blower assembly 
and submit pre-documented noise test curves prior to shipment. The noise level shall be 
measured at four separate locations around the blower at 3 feet and four locations at 
10 feet. The low frequency portion of noise measured at 10 feet (that cannot accurately 
be measured at 3 feet) shall be adjusted and added to the noise measurements taken at 
3 feet.  

B. All equipment and devices are listed by, and shall bear the label of, Underwriters 
Laboratories (U.L.), CSA-C/US label, or label accepted by Washington State Department 
of Labor and Industries. 

1.03 SUBMITTALS 

A. The following submittals shall be made in accordance with Sections 01 33 00, “Contractor 
Submittals,” and 46 53 49, “MBR System Equipment and Controls.” 

1. Motor data submittal information: 

a. Completed Motor Data Form. 

b. Guaranteed minimum efficiency at rated load at rated voltage. 

c. Starting current at rated voltage. 
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d. Guaranteed minimum power factor at rated load at rated voltage. 

e. Expected efficiency at 1/2, 3/4, and full load at rated voltage.  

f. Expected power factor at 1/2, 3/4, and full load at rated voltage. 

g. Motor no-load current at rated voltage. Full-load current at rated voltage. Full-load 
current at 110 percent voltage. 

h. Full-load speed. 

i. Certified copy of test report for identical motor tested in accordance with NEMA 
MG 1 and IEEE Standard 112, Test Method B. 

1) Submit certificate or motor information that Motor is Inverter Duty Rated. 

2. Drawings showing plan, elevation, and appropriate cross sections, sound enclosures, 
general dimensions and confirming blower’s piping connections, construction details, 
wiring diagrams and weight of major components. 

a. Submit wiring diagrams which show internal wiring as well as interconnection 
wiring diagrams for control and monitoring. 

b. Submit power wiring diagrams showing power wiring terminations and wire size 
limits. 

3. Parts list noting materials of construction. 

4. Certified performance curves confirming rated capacity, pressure, horsepower, speed, 
and efficiency. Data shall include predicted temperature increase and tip speed at 
each specified operating condition. Range of recommended operation must be shown 
on capacity curve. 

5. Certification of bearing life. 

6. Pre-documented results of factory noise measurement tests. 

7. Manufacturer’s descriptive literature for intake filter and inlet and discharge silencers, 
including dimensional drawings, materials of construction and weights. Include noise 
attenuation data for silencers and particle removal efficiency data for filter. 

8. Data sheets and product manuals for all instrumentation. Complete description of all 
controls and control panel, including complete master wiring diagrams, elementary or 
control schematics, and panel outline drawings 

9. Vibration isolation system. 

10. Submit paper and electronic copies of final programs and device configurations. 
Provide four paper copies and four CD-ROMS for each system prior to final 
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completion. Documentation for multiple control panels can be provided on one CD. 
Provide the following documentation: 

a. HMI application source code. 

b. PLC application source code. 

c. All passwords and any other required information to configure any system 
component.  

1.04 SYSTEM RESPONSIBILITY 

A. The Supplier shall assign unit responsibility for the complete blower package, including 
blower, silencers, filter, pressure relief valve, motor, and other appurtenances to the 
blower manufacturer. This provision, however, shall not be construed to relieve the 
Supplier or other suppliers of responsibility for their portion of the work. 

B. Said assignment of unit responsibility does not alleviate the Supplier of responsibilities 
relating to warranties. 

1.05 SPARE PARTS 

A. The following spare parts shall be provided: 

1. One set of any special tools required to service the blower. 

2. Spare filter elements. 

3. Two complete sets of sheaves and belts, as required, for positive displacement 
blowers provided, and if required, to meet the operating conditions specified by the 
Supplier. 

PART 2 – PRODUCTS 

2.01 ACCEPTABLE MANUFACTURERS 

A. Positive displacement blowers shall be the high efficiency type, as manufactured by 
Aerzen, Kaeser, or approved equal. Motors shall be high efficiency as tested per IEEE 
Procedure 112A, Method B. Blowers shall be provided with acoustic enclosures. 

B. The blower inlet silencer shall be provided by Aerzen, or equal. 

2.02 ENVIRONMENTAL CONDITIONS 

A. Outdoor Air Temperature: 0 degrees F to 98 degrees F 

B. Indoor Air Temperature: 40 degrees F to 105 degrees F 

C. Relative Humidity: 95 percent 

D. Altitude: 340 feet MSL datum 
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2.03 PERFORMANCE REQUIREMENTS 

A. The blower shall meet the performance requirements specified by the MBR supplier and 
approved by the Engineer. The MBR air scour blower design capacity is 1060 scfm each 
with a maximum capacity of 1270 scfm each at 8.7 psig. The Aeration blower design 
capacity is 1032 scfm each with a maximum capacity of 1238 scfm each at 10.0 psig.  

B. Blowers (positive displacement) shall be capable of variable speed operation with a 
minimum turndown of fifty percent (50%) air flow (SCFM). 

C. The blower shall be capable of withstanding adequate additional pressure above the 
maximum specified so as to evacuate the air lines and diffusers during start-up. 

D. The blower noise shall not exceed 77 dBA at 3 feet per ISO Standard test methods 
measure in free field conditions. A sound attenuating enclosure shall be provided if 
necessary to meet the noise limitations. The supplier shall perform noise test as specified 
in paragraph 1.02 of this section meeting the above condition. 

E. MBR manufacturer and Contractor are responsible for providing power to any additional 
equipment required for the blowers (e.g., enclosure fans), if required. 

2.04 CONSTRUCTION 

A. The blower shall be of the positive displacement type and rated for continuous duty. 

B. The blower casing shall be one piece with separate head plates, and shall be made of 
close-grained cast iron suitably ribbed to prevent distortion under the specified operating 
conditions. 

C. Positive displacement blower impellers shall be twisted or tri-lobe, ductile iron; static and 
dynamically balanced; operating without rubbing, liquid seals, or lubrication. 

D. The timing gears shall be mounted on the impeller shafts on a tapered fit and properly 
secured. The impeller/shaft shall be supported by cylindrical roller bearings sized for a 
minimum B-10 life of 100,000 hours. 

E. Seismic Requirements: Manufacturer to provide for anchoring provisions, where required, 
in accordance with the requirements per Section 13 05 41, sufficient for proper anchoring 
and installation of the blowers and equipment. Seismic calculations to be provided by an 
Engineer designated as a Washington State Registered Structural Engineer. 

2.05 ACCESSORIES 

A. Mounting Base: The blower and the motor shall be mounted on a fabricated steel base 
complete with OSHA approved coupling guard for positive displacement blowers. The 
base shall be a fabricated hat section with anchor bolt holes and jack screws for leveling. 

B. Inlet Filter: The inlet filter shall be of heavy duty construction with high quality perforated 
steel support and shall employ a high efficiency polyester fiber free of PVC. The element 
shall be replaceable and shall be of the dry type. The removal efficiency shall be 
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90 percent on synthetic dust particles. The filter assembly shall be Delta Blower 
Generation 5. Filter performance losses shall be included by the blower vendor in the 
blower performance calculation. The maximum initial pressure drop across the filter at the 
rated flow shall not exceed 2.0 inches W.C. 

1. Inlet Silencer: Each package shall be supplied with one combination inlet filter silencer. 
The inlet silencer shall be a chamber-absorptive type designed to provide pulse and 
noise control.  

2. The inlet filter silencer shall be mounted directly to the inlet flange of the blower.  

3. The filter media efficiency must meet the requirements of ASHRAE 52.2 MERV7 50-
70 percent at 3-10 microns corresponding to EN779 G4. 

4. The silencer portion shall be located upstream of the inlet filter.  

5. Filter and silencer performance losses shall be included in the blower performance 
calculation. 

C. Base Frame/Discharge Silencer:. 

1. Each package shall be supplied with one combination base frame/discharge silencer. 

2. The silencer shall be a chamber type design for maximum sound attenuation and shall 
not use fibrous or absorption materials of any kind. 

3. The silencer shall be fabricated of a single shell of pressure vessel quality steel with 
continuous welds.  

4. The silencer shall be subject to a pressure test for tightness and strength at a minimum 
of 1.65 times the maximum blower operating pressure.  

5. The silencer shall have a machined inlet connection where the discharge flange of the 
blower stage bolts directly to, with no intermediary pieces.  

6. Discharge silencer performance losses shall be included by the blower vendor in the 
blower performance calculation. 

7. The base frame shall be constructed from welded carbon steel or cast iron that shall 
be designed to maintain alignment of the blower internal components and the drive 
during operation.  

8. The base frame shall be designed to resist distortion while being installed on vibration 
isolating mounts.  

D. The blower manufacturer shall supply a stainless steel grounding lug fully welded to the 
base. 
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E. Valves: 

1. A spring-loaded type pressure relief valve shall be provided on the blower discharge. 
The relief valve shall be sized to discharge 100 percent of the blower capacity and 
shall be set 0.5 psig above maximum blower discharge pressure. Double check valves 
shall also be supplied with each unit. Valves shall be field adjustable. 

2. Check valves shall be Delta Blower Generation 5, or equal. Valves shall be steel 
embedded in EDPM rubber that closes by gravity without spring. 

F. Flexible Connectors: The blower shall be provided with single arch flexible connectors on 
the outlet side to eliminate any stresses on the blower. The flexible connectors shall have 
flanged ends suitable for service pressure of 15 psig maximum and 300 degrees F 
temperature. The connector shall be constructed of chlorobutyl with a fiberglass/Kevlar 
fabric and shall be specifically designed for service at elevated temperatures. 

G. Pressure and Temperature Gauges: Each blower shall be provided with a 0 to 20 psig dial 
type discharge pressure gauge, a 0- to 10-inch dial type inlet vacuum gauge, and a 0 to 
350 degrees F dial-type temperature gauge connected to the discharge piping. 

H. Air High Temperature Switch: A high temperature switch shall be mounted in the discharge 
piping of the blower. The switch shall be set at the maximum operating temperature of the 
blower and shall be wired to shut down the blower motor via the MCC in the event of 
excess discharge temperature. The temperature switch shall feature two normally opened 
and one normally closed contacts. Include a red light alarm indicator and a manual reset 
push button at the MCC. 

I. V-Belts and Sheaves for positive displacement blowers: The blower shall be driven by a 
motor utilizing a V-belt and sheaves, which shall be designed for a minimum service factor 
of 1.5. Two sets of V-belts and one set of sheaves shall be supplied for each operating 
condition specified (for blowers other than air scour blowers). 

J. Inlet Filter Restriction Indicators: A dial type vacuum gauge shall be installed on the blower 
inlet to indicate inlet vacuum and blinding of the filter medium. 

K. Vibration Isolation Pad and Temperature Sensor: Suitable vibration isolators shall be 
furnished with the blower base. A temperature sensor and cutout switch shall be included 
to shut off blower in the event of high temperature discharge air. 

2.06 MOTORS 

A. Positive Displacement Type: 

1. Insulation: Epoxy coated Class F rated to 180 Degrees C (356 Degrees F). 

2. Stator Temperature Monitoring: Snap-Action, bi-metallic, temperature-actuated 
switches, embedded in motor windings with triple redundancy, normally-closed (open 
at high temperature), pre-calibrated by manufacturer, automatic reset after decrease 
in temperature. 
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3. Duty: Continuous, Inverter Duty Rated. NEMA MG-1, Part 31. 

a. Inverter Duty Ready is not acceptable. 

4. Nameplate: NEMA standard stainless steel. Shall also include NEMA efficiency rating, 
bearing information, number of starts per hour. 

5. Standards: Conform to latest issue of IEEE, ANSI, and NEMA. 

6. Ground Pad: There shall be a grounding pad near the base of the motor. 

7. Voltage: 480 Vac, 3-phase, 60 Hz. 

8. Premium efficiency. 

9. Size motor to be non-overloading at start-up pressure. 

10. 1.15 service factor. 

11. High Temperature Shutoff: Control circuit to include high temperature shutoff tied to 
probe in discharge connection. 

12. Motor shall be provided with an OSHA-approved belt guard. 

2.07 SOUND ATTENUATING ENCLOSURE 

A. The blower noise shall not exceed 75 dBA at 3 feet per ISO Standard test methods 
measure in free field conditions. Provide sound attenuating enclosure fabricated of sheet 
steel, insulated with at least 2 inches of noise absorptive foam, and capable of noise 
attenuation to 20 dBA. 

B. Provide all hardware and fasteners as well as penetrations for piping and power supply 
conduit. 

C. Provide cooling fan for the blower enclosure with integrated overheat protection. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Furnish, install, finish, and place in service the blower and all appurtenances in 
accordance with the manufacturer’s recommendations. 

B. Following installation but prior to startup or testing, the Manufacturer shall send a 
representative to the job site to inspect the installation. Any deficiencies noted during the 
Manufacturer’s inspection must be corrected prior to startup or testing. The manufacturer 
shall note his findings in a written acceptance of the installation of each blower and submit 
copies to the Owner, Engineer, and Contractor.  
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C. Upon finding of satisfactory installation, and prior to startup or testing, the manufacturer 
shall issue a Certificate of Proper Installation and provide a copy to the Engineer. Startup 
and testing may begin once the Engineer has received the Certificate of Proper Installation 
from the manufacturer.  

D. In addition to the above, the manufacturer shall be present at the job site for a minimum 
of two 8-hour days, exclusive of travel time, to fully train the Owner’s personnel in the 
proper operation and maintenance of the equipment. 

3.02 START-UP AND TESTING 

A. The manufacturer’s representative shall visit the site to provide on-site start-up and testing 
assistance as outlined in Paragraph 3.03. The blower shall be tested to ensure proper 
operation of each component and to demonstrate that the total system performs as 
specified. The installation contractor shall be responsible for field testing. 

B. The field tests shall demonstrate that under all conditions of operation, each unit: 

1. Has not been damaged by transportation or installation. 

2. Has been properly installed. 

3. Has no mechanical defect. 

4. Is in proper alignment. 

5. Has been properly connected. 

6. Is free of overheating of any parts. 

7. Is free of all objectionable vibration. 

8. Is free of excessive noise. 

9. Is free of overloading of any parts. 

10. Shall operate as specified with the control system. 

11. Meets the performance requirements indicated in this specification. 

12. Compatibility with the Plant SCADA System over the Ethernet communication system. 

3.03 MANUFACTURER’S REPRESENTATIVE 

A. The service of a qualified representative of the manufacturer shall be provided to inspect 
the installation of the equipment, make any necessary adjustments, test, and place the 
equipment in satisfactory operating condition. The manufacturer shall also instruct the 
plant operating personnel in the operation and maintenance of the equipment. 
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B. The manufacturer shall provide project site equipment installation assistance to the 
Contractor by a qualified factory authorized representative and on-site training as listed in 
Section 46 53 49. 

C. After installation of all plant equipment has been completed and as soon as conditions 
permit, the manufacturer shall provide as required by Contractor one trip (one 8-hour day) 
to conduct an acceptance test under actual operating conditions, to determine the 
operation is satisfactory and free from excessive vibration as defined by the blower 
manufacturer. The test shall consist of 3 hours of operation of each blower with readings 
taken and recorded as directed by the manufacturer. 

D. After the equipment has been placed into operation by the Owner for a minimum of 
45 calendar days, the equipment manufacturer shall, at the request of the Owner, provide 
one equipment follow-up for equipment inspection and Owner review. This visit shall be 
coordinated with the Owner. 

END OF SECTION 
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SECTION 46 53 49.2 
AERATION DIFFUSER SYSTEM 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. Provide for General Contractor to install, fine bubble tube diffusers in the Aeration Tanks. 
They shall be provided by the MBR Equipment Supplier. Refer to Section 46 53 49 and 
MBR Equipment supply information in the Contract appendices.  

B. Aeration diffuser systems shall be as manufactured by EDI, Sanitaire, or Aquarius. 
Aeration tank diffuser and pipe system shall be designed to pass 120 percent of the 
maximum month design air flow requirement or 110 percent of the maximum day air flow 
requirement, whichever is greater. 

1.02 SUBMITTALS REQUIRED 

A. In accordance with the requirements of Section 01 33 00, submit the following project data 
for each aeration diffuser system specified herein: 

1. Manufacturer’s type designation and descriptive literature. 

2. During construction the following shall be submitted: 

a. Detailed layout of aeration equipment and accessories. Details and dimensions of 
diffuser/assemblies and area of EPDM or fine bubble per diffuser assembly, in 
accordance with Drawings. 

b. Installation drawings with details of aeration system, manifold and distribution 
piping supports and joints. 

1.03 GUARANTEE 

A. Manufacturer shall guarantee all materials and system components for a period of 1 year 
following substantial completion of the WRF. Manufacturer shall replace all failed or 
defective parts, including cost for shipping to the job site. Contractor shall provide labor 
for installation of the replacement parts. 

PART 2 – PRODUCTS 

2.01 SYSTEM PERFORMANCE/LAYOUT 

A. The diffuser system shall be installed in two Aeration tanks, each tank with dimensions 
56.5 feet by 40 feet with 19 feet side water depth. Diffusers shall be EDI Fine Bubble MP5 
tube diffusers. 
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B. The diffusers shall meet or exceed the following: 

1. SOR= 358 lb. O2/hr. and 8585 lb. O2/day and a tank DO minimum of 2 mg/l. 

2. Air flow per tank 1019 scfm and SOTE = 33.64 percent (1.84 percent per foot 
submergence) or greater. 

3. Volumetric air flow rating for mixing = 6.17 scfm/sq. ft. of active membrane area. 

C. Active membrane area shall be defined as the net perforated area of the media or 
membrane and shall reflect only that portion of the membrane, which can be demonstrated 
to produce uniform air discharge under the full operating range proposed for the diffuser. 

D. If diffuser system is set up so moisture collects in header or distribution piping, an air 
blow-off shall be provided with hose to a valve, wall mounted on inside of tank, 6 inches 
below top of wall. 

2.02 DIFFUSERS 

A. Diffusers shall be part of EDI MP5 flexair aeration panel. All solvent welding shall be 
conducted at the manufacturer’s factory. Field solvent welding for diffusers shall not be 
acceptable. 

B. Each diffuser assembly shall consist of 4.9 meter long diffuser units. 

C. The diffuser membrane shall be fully supported over full length and circumference with a 
PVC membrane support frame. Use of a non-fully supported diffuser membrane is not 
acceptable. Diffuser membrane shall be held in place by two 304 stainless clamps. 

D. Diffuser support frame and diffuser membrane shall be designed with an external check 
valve capability to prevent entry of sludge or sewage into diffuser or air piping on air 
shutdown or interruption of air supply: 

E. Diffuser mounting assembly shall be capable of withstanding an external force of without 
structural failure of the air supply pipe, the diffuser connection or the diffuser element itself. 

2.03 DIFFUSER MEMBRANE 

A. Membrane material for the diffuser shall be EPDM rubber (or Engineer-approved 
alternative). 

B. Diffuser material shall be extruded into a one-piece flexible membrane with the following 
characteristics: 

2.04 SUBMERGED FIXED MANIFOLD PIPING 

A. A complete fixed header, fixed grid fine bubble diffused aeration system shall be furnished. 
The aeration equipment manufacturer shall furnish the equipment in the aeration tank 
beginning at top of tank with the top of the 8-inch stainless steel drop pipe with tee at 
bottom connected to 8-inch lateral connected to 8-inch diffuser subheader pipes.  
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B. Items provided by the equipment manufacturer shall include stainless steel drop pipe, wall 
supports and adapter from drop pipe; Schedule 40 PVC air manifold and headers; diffuser 
assemblies; airflow control orifices, superstrut supports and stainless steel pipe supports. 

C. Drop pipe from the air supply line at the top of the wall, including a tee and flange to 
horizontal at the top of the wall, down to a transition to PVC at not more than 1 foot 
6 inches above the PVC header mounted above tank floor shall be Schedule 10 stainless 
steel. Drop pipe section below the stainless steel adapter shall be Schedule 40 PVC. Note: 
only piping within 1 foot of tank floor can be PVC for temperature protection. 

D. All submerged manifold headers and lateral components shall be Schedule 40 PVC. Use 
of PVC lateral piping shall only be employed when diffuser mounting system reinforces 
pipe wall at each mounting location. Thin wall PVC pipe with wall thickness less than 
Schedule 40 shall not be approved. The diffusers shall be located at the bottom of air 
lateral and below the air lateral to allow full drainage of liquid and solids for automatic 
purge or provide independent water purge assemblies. 

E. Pipe supports shall be supplied by the aeration system manufacturer with all components 
of 304 stainless steel and designed to accommodate longitudinal movement in the piping 
components due to the thermal expansion and contraction over a temperature range of 
100 degrees F. Each pipe support shall be designed to restrain the axial and rotational 
movement of the pipe while providing for unrestrained longitudinal movement. Pipe 
supports shall allow leveling of the air lateral with a minimum of 1.5 inch vertical adjustment 
at each support. Each pipe support shall be connected to tank floor by at least 2 stainless 
steel anchor bolts. 

2.05 STAINLESS STEEL MATERIALS AND FABRICATION  

A. Drop pipe from flange (oriented horizontally at top of wall), down the vertical side to the 
PVC distribution header, the support brackets for drop pipe and schedule 40 PVC pipe 
supports as specified above, shall be stainless steel. 

B. All welded parts and assemblies shall be fabricated from sheets and plates of Type 304L 
stainless steel conforming to the requirements of ASTM A240. Finish shall be a No. 2D as 
specified in ASTM A480. Welds shall conform to the requirements of ASTM A774, Part 4. 

C. All non-welded parts and assemblies shall be fabricated from sheets and plates of 
Type 304 stainless steel conforming to the requirements of ASTM A240. Finish shall be a 
No. 2D as specified in ASTM A480. 

D. All stainless steel pipe shall be fabricated from Type 304L material conforming to the 
requirements of ASTM A240. Stainless steel pipe fabrication shall conform to the 
requirements of ASTM A530, ASTM A554, and ASTM A778. 

E. All stainless steel pipe fittings shall be fabricated from Type 304L material conforming to 
the requirements of ASTM A240. Stainless steel pipe fitting fabrication shall conform to 
the requirements of ASTM A774. 

F. Stainless steel bolts and nuts shall be 18 - 8 stainless steel. 
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G. Stainless steel washers shall be fabricated from Type 304 material conforming to the 
requirements of ASTM A240. 

H. Field welding of stainless steel pipe, fittings, fabrications or assemblies will not be 
permitted. 

PART 3 – EXECUTION 

3.01 INSTALLATION AND STARTUP 

A. Air piping system including manifold headers and lateral components must be clean prior 
to staring up the system. 

B. The Contractor shall receive, inspect, store, and install aeration equipment per the 
manufacturer’s recommendations. 

C. The diffuser piping shall be installed with the diffusers and piping level to within plus or 
minus 1/4-inch along the length of the piping header and laterals. 

D. Pipe support hardware shall be adjusted and installed to accomplish this installation 
leveling criteria. 

E. Following installation of the air piping, the diffuser assembly including the diffuser mount 
shall be attached to the lateral piping. Diffuser units are to be installed level within 
+1/4 inch. 

F. After installation is completed, the Contractor shall perform the following field tests in the 
presence of the Engineer and the Owner. 

1. Fill the tank to the top of the diffuser assemblies. 

2. Adjust the pipe supports to bring all diffusers within a plus or minus 1/4-inch elevation. 

3. Perform a uniformity test by filling the tank to a level of 1 foot above the top of the 
diffusers. 

G. Adjust any piping or diffusers that show leaks or disproportionate amount of airflow.  

H. Supplier shall provide certification that the equipment was installed per manufacturer’s 
specifications. 

I. Refer to Section 46 53 49 for Contractor installation assistance and training requirements. 

3.02 SPARE PARTS 

A. Provide the following spare parts: 

1. Six (6) fine bubble tube diffusers. 

END OF SECTION 
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SECTION 46 53 49.3 
SUBMERSIBLE MIXERS 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. This section covers the procurement and installation of two (2) submersible long blade 
Anoxic Tank Mixers and hoists. These mixers shall be provided by the MBR Equipment 
supplier. Refer to Section 46 53 49 and the Contract Document appendices for scope of 
supply information.  

B. Provide and install two (2) bases (hoist davits), one base for each of the Anoxic mixers, in 
accordance with manufacturer’s requirements, and provide one electric-drive submersible 
tank mixer hoist. Note that the hoist shall be operated from hoist bases mounted on and 
operated from bridges with 42-inch high handrail and will be required to lift mixers over the 
top of the handrail and height shall be sized for the mixer to clear the handrail onto the 
bridge. This section specifies Anoxic Tank mixers to be installed on this project.  

1.02 SUBMITTALS 

A. Product Data: 

1. Provide catalog information, descriptive literature, specifications, and identification of 
materials of construction.  

2. Provide Volume “pumped” capacity and horsepower through the unit RPM range.  

3. Motor submittal data: Completed Motor Data Form. Guaranteed minimum efficiency at 
rated load at rated voltage. Starting current at rated voltage.  

4. Certified copy of test report for identical motor tested in accordance with NEMA MG 1 
and IEEE Standard 112, Test Method B. 

B. Shop Drawings: 

1. Dimensional drawings, layout, and installation drawings. 

2. Power and control wiring diagrams. 

a. For pump motors. 

b. For Pump Monitor Relay. 

3. Detailed information on structural, mechanical, electrical, or other modifications 
necessary to adapt the arrangement or details shown to the equipment furnished. 
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C. Quality Control Submittals: 

1. Shipping, storage and protection, and handling instructions. 

2. Manufacturer’s installation instructions. 

3. Manufacturer’s Installation Certification. 

D. Closeout Submittals: Operation and Maintenance Manual. Operation and Maintenance 
Manual shall be furnished prior to startup in accordance with Section 01 78 23. 

1.03 ANOXIC TANK MIXERS  

A. Mixers shall be as manufactured by Landia or Flygt as shown on the bidding documents. 
Refer to specification 01 01 00 for Basis of Bid requirements. 

B. All equipment and devices shall be listed by Underwriters Laboratories, bearing the U.L., 
CSA-C/US or other label acceptable to the State of Washington Department of Labor and 
Industries. 

1.04 QUALITY ASSURANCE 

A. Manufacturer’s qualifications: Minimum 8 years of experience with tank mixers. 

PART 2 – PRODUCTS 

2.01 SUBMERSIBLE MIXERS 

A. Mixers shall be long propeller type suitable for mixing raw wastewater and mixed liquor at 
15,000 mg/L solids concentration Landia POP-1 6.5 HP. Mixers shall be designed for 
continuous operation completely submerged in the mixed liquor liquid. 

B. Motor: Each motor shall be inverter duty, nominally 6.5 HP, in accordance with the 
following: 

C. Motor shall be 3 phase, 460 volts, 60 Hz Explosion proof Class I Division 2. Motors shall 
be inverter duty rated, suitable for use with Variable Frequency Drives. Motors shall meet 
conditions listed in Electrical Specifications, Division 26, for submersible motors. 

D. The motor shall be submersible, housed in an air-filled, watertight chamber. The motor 
shall be designed for continuous duty. 

E. Provide a minimum of 30 feet of power/control cable (to be field verified by mixer supplier), 
suitable for submersible Application and sized in accordance with NEC requirements. 
Provide cable entry sealed and also against capillarity - to insure against moisture entry. 
For easy maintenance the cable entry shall be a plug connector. Seal end of cable that 
will be used for connection to electrical box to prevent moisture/water from wicking into 
the cable jacket. The end of the cable shall be sealed to prevent moisture entry prior to 
installation. 
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F. Motor Protection Devices: The motor shall be provided with the following protection 
devices: 

1. All submersible mixers shall have moisture and temperature sensing with signals for 
each sent to the Landia Pump Monitor Relay for alarm. 

2. Two normally closed thermal sensors embedded in the stator windings, wired in series, 
will open a protective circuit if winding temperature exceeds rated operating 
temperature. These sensors automatically reset when winding temperature has cooled 
to a safe operating temperature. 

3. A conductivity probe to monitor the moisture content of the oil in the chamber between 
the outer and the inner mechanical seals. The probe shall be wired to a separate 
protective circuit, which, when connected to a conductivity-sensitive relay in the control 
panel, will trip an alarm if moisture content of the oil indicates a failure of the outer 
mechanical seal. 

G. Mixer: 

1. Each mixer shall be of the integral-gear, closed-coupled submersible type with a 
propeller rpm of maximum 180. All components of the mixer, including the motor and 
gearbox, shall provide continuous underwater operation while the mixer is completely 
submerged. 

2. Mixer shafts shall be stainless steel, or may be alloy steel, with equal to or higher 
tensile strength to stainless steel, if the shafts do not come in contact with the mixed 
liquor contents of the Anoxic Tank. 

3. The mixer shall be capable of handling typical domestic or industrial raw, screened 
sewage with normal concentrations of rags, strings, and sand/grit. The mixer shall be 
designed to be easily raised and lowered for inspection. A suspension bracket and 
sliding bracket shall be an integral part of the mixer unit. The entire weight of the unit 
shall be guided by the guide bracket, which shall handle all thrust created by the mixer. 
The propeller mixer, with its appurtenances and cable, shall be capable of continuous 
submergence without loss of watertight integrity to the depth shown on the Drawings. 

4. All components of the guide pipe/rail system shall be constructed of type 304L or 
316 stainless steel. All fasteners shall be 316 stainless steel. Guide pipe system shall 
have: guide pipe, recessed guide pipe part, fixing bracket, upper guide holder, stop 
console and bottom bearing console to support thrust and flexing on the guide pipe, 
as shown on the Drawings, for lifetime 25 year life, as shown on Drawings. Guide pipe 
shall allow rotation of mixer to the optimum mixing orientation as shown on M301. 

5. Provide the hooks, cables, hoist support base and hoist system for removal of each 
mixer. Note the hoist will be operated from the walkway and the mixer must clear the 
walkway handrail during removal, so the hoist must be designed accordingly. 
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H. Sealing System: 

1. Exterior seal set shall be 3 pcs of Nitril lib seals. The seal sensor probe shall be 
externally located and accessible for maintenance without the need to disassemble 
the mixer for service or replacement. 

2. Interior seal set shall be a mechanical shaft seal of silicon carbide/silicon carbide. 

I. Propeller, Gearbox, Bearings, and Assembly: 

1. Propeller shall be stainless steel.  

2. All mating surfaces where watertight sealing is required shall be machined and fitted 
with O-rings. The entire mixer unit shall be assembled using AISI stainless steel bolts. 

3. Gearbox shall be planetary gear EM 1020 MR1 and be in accordance with the 
standard design for the listed manufacturers. Gears shall operate in an oil filled 
chamber. 

4. Bearings shall have a minimum B10 rated life expectancy of 100,000 hours, under all 
operating conditions. 

2.02 CRANE ARM ASSEMBLY 

A. Hot dip galvanized crane assembly rated for at least 400 lbs. and adequate reach so mixer 
can be placed on walkway after extraction and not interfere with walkway handrail: 

1. Rotatable horizontal telescoping crane arm and base for mounting to walkway deck. 

2. Winch with 40-foot Stainless steel lifting cable and stainless steel hook. 

3. Relief Chain and a cover for the winch.  

4. Two crane arm sleeve stands so they can be moved to either mixer location. 

2.03 PERFORMANCE 

A. Mixer shall provide complete mixing for a tank area of 40 feet by 42 feet with water depths 
between from 12.5 feet to 16 feet. Maximum process flow rate (including RAS) through 
the tank is 4.9 mgd. Submersible tank mixers shall be installed in the Anoxic tank 
structures to maintain a minimum average flow velocity in the flow cross section of 1.0 fps 

1. Minimum motor horsepower equals 6.5 hp. 

2. Propeller speed equals 172 rpm. 
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2.04 MANUFACTURER’S WARRANTY 

A. Mixer, motor, and accessories shall be warranted for 1 year (12 months) from date of 
substantial completion of the project. The Manufacturer, through the Contractor’s Contract 
with the Owner, shall guarantee all materials and equipment under normal use, operation 
and service. The mixer manufacturer shall replace all failed or defective parts and 
equipment, including cost for shipping to the job site.  

B. The Manufacturer shall guarantee a minimum velocity of 1.0 feet per second (fps) in the 
tank areas to ensure that all solids will be re-suspended upon settling to the bottom for 
interruption or low mixing. In the event that areas in the Anoxic Tanks do not attain a 
minimum velocity of 1.0 fps in the mixed liquor, the manufacturer shall make changes, 
including replacement of the mixers with higher horsepower mixers to attain the minimum 
velocity throughout the tanks. 

2.05 CONTROLS 

A. The mixer controls shall connect to the MBR Equipment suppliers main control panel. No 
mixer PLC control panel is required. 

B. Special Controls: If mixer-specific controls are required, for example the moisture sensor 
relay, then these shall be provided by the mixer supplier for incorporation into the main 
PLC system. See electrical Drawings. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Install in accordance with manufacturer’s printed instructions. Mixers shall be installed as 
shown on the Drawings and according to the recommendations of the manufacturer, in 
compliance with minimum criteria contained in this specification. 

B. Provide hooks and tie-offs for cables, lifting cables, and chains for easy access within 
6 inches of the top of the tank. 

C. Provide preset lengths of stationary cable in order to set the mixer shaft centerline at the 
following elevations: 

1. 3 feet above finish floor. 

3.02 FIELD QUALITY CONTROL 

A. Functional Tests: 

1. Alignment: Test installed assemblies for correct rotation, proper alignment and 
connection, and quiet operation. 
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2. Vibration Test: 

a. Test installed unit in normal operation at various water levels and mixer positions. 

b. Maximum peak-to-peak vibration amplitude: 3 mils. Provide mixer vibration test 
report. 

c. Adjust or modify as necessary if unit exhibits vibration more than limit specified. 
Replace units that cannot be adjusted or modified to conform as specified. 

3. Demonstrate that the portable hoist supplied for the pumps and mixers is capable of 
removing and reinstalling the mixers without requiring the operator to enter the sump. 

B. Electrical Test: 

1. Provide electrical measurements of the motor during the functional test when the mixer 
is operating at rated conditions. Record and submit to Owner. 

2. Measure and record amps, volts, and kilowatts in each phase. 

3. Provide an electrical test report listing the measured values over a 15-minute period 
of operation. 

3.03 MANUFACTURER’S SERVICES 

A. Manufacturer’s Representative: Present at site: 

B. Manufacturer’s trained representative shall spend 1 day on the job site to assist Contractor 
during installation and the Manufacturer shall inspect the installation; provide field-testing 
of each mixer and to confirm, in writing, the installation and operation are in accordance 
with manufacturer’s requirements, specifications and drawings. Reporting shall be on 
forms and in accordance with Section 01 99 90. 

C. Manufacturer’s representative to provide 1 day of mixer startup and operator training. 

END OF SECTION 
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SECTION 46 60 00 
ULTRAVIOLET DISINFECTION SYSTEM 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. Furnish and install complete four closed reactor, low pressure, high intensity, ultraviolet 
disinfection (UV) reactors (units) system as described in this specification and as shown 
on the Drawings. The Contractor shall be responsible for equipment installation per 
directions of the Manufacturer. The Manufacturer will be responsible for verification of 
system installation, start-up, testing, and operation and maintenance training of the 
Owner’s personnel. One System Control Center (SCC) UV control panel shall be provided 
and installed for the four UV reactors to be installed.  

B. UV system is a “Base Bid” item. Bidders are required to bid the approved manufacturer’s 
equipment as listed in this specification section, and indicate manufacturer. All equipment 
and devices shall be listed by and bear the U.L. label or the CSA-C/US label, or alternate 
laboratory label accepted by the State of Washington Department of Labor and Industries. 

C. The manufacturer shall guarantee that the system shall be capable of disinfecting tertiary 
effluent flow as described in subsection 2.03 of the operating parameters specified herein. 

D. NWRI validation testing and the final report for the UV reactor to be installed must be 
completed at the time of bid. Suppliers without detailed reactor-specific NWRI validation 
testing results shall not be accepted. 

E. These specifications are intended to give a general description of what is required but do 
not cover all details that will vary in accordance with the requirements of the equipment 
application. It is, however, intended to cover the furnishing, shop testing, delivery, 
complete installation and field testing of all materials, equipment, and all appurtenances 
required to complete the work of this section, whether specifically mentioned in these 
specifications or not. 

F. Note: A UV recirculation pump system will be provided under another specification to 
minimize UV lamp on/off cycling.  

1.02 QUALITY ASSURANCE 

A. All UV Manufacturers shall meet the following to be considered for this project: 

1. The Manufacturer shall be regularly engaged in the manufacture of UV disinfection 
systems with a proven track record of at least eighty (80) installations, each with a flow 
rate of at least 1.0 MGD (158 m3/hr). The manufacturer shall provide experience 
documentation for UV disinfection systems in municipal wastewater applications. 

2. The UV Manufacturer shall submit a Bioassay Validation Report for the proposed 
reactor. The bioassay testing and results shall have been validated by a qualified 
independent third party in full compliance with the NWRI Ultraviolet Disinfection 
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Guidelines for Drinking Water and Water Reuse (May 2003). The bioassay must 
demonstrate that the proposed UV system design and number of lamps will deliver the 
specified dose. 

1.03 SUBMITTALS 

A. In accordance with the requirements of Section 01 33 00, “Contractor Submittals,” submit 
the following project data: 

1. Copies of all materials required to establish compliance with these specifications shall 
include the following: 

a. Certified shop drawings that show all details and dimensions of the UV disinfection 
system and support equipment. These should include, but not be limited to: 

1) General arrangement of equipment, with specific requirements, if any, for 
influent and effluent channels, and/or piping. The drawing should detail space 
requirements to access the system for maintenance and/or operating 
purposes. 

2) Electric power and control wiring diagrams, including coordination with other 
electrical control devices operating in conjunction with each system. 

3) Control Panels internal layout, including circuit diagrams, schematics, controls, 
cables wiring, ballasts, ventilation fans/vent, louvers, and all other fixtures 
contained within the control panels. 

4) Full documentation of the microprocessor controller or PLC system controller 
to include all program documentation and level of signals. 

5) Details of lamp and quartz seals and connections to the support walls or 
frames. 

6) Details of any other associated equipment to be provided as part of the UV 
disinfection system. 

b. Catalog cuts and detailed specifications of materials used, parts, and devices or 
other accessories forming part of the equipment. The component manufacturer’s 
recommended method of installation and operation shall be provided. 

c. Materials list for the UV disinfection system, including an itemization of the system 
components and the spare parts to be provided under the installation contract. The 
parts list should, at a minimum, include parts specified herein and should include 
tools, parts, and materials required by the manufacturer’s operation and 
maintenance manual. 

d. Disinfection performance guarantee and warranty letters. 
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e. Manufacturer’s recommended installation instructions for the UV system and 
accessory equipment. 

1) Field function test procedure to be performed during installation startup and 
functional testing. 

f. Operating and maintenance manual by the equipment manufacturer with 
Section 01 78 23, “Operation and Maintenance Data.” This should include, but not 
be limited to: 

1) Detailed descriptions of equipment and assembly details, incorporating the 
appropriate shop drawings and catalog cuts cited in Parts 1.a, 1.b, and 1.c of 
this subsection: 

2) System operating procedures. 

3) System maintenance procedures, including lamp and quartz cleaning 
methods. 

4) Recommended preventative maintenance checklist for the UV system, 
including electric components. 

1.04 GUARANTEE 

A. Equipment:  

1. The equipment furnished under this section (excluding UV lamps) shall be free of 
defects in materials and workmanship, including damages that may be incurred during 
shipping for a period of one (1) year from substantial completion date.  

B. UV Lamps: The UV lamps shall be warranted for 12,000 hours of operation (prorated after 
9,000 hours) or 36 months after shipment, whichever occurs first. 

C. Ballasts: The ballasts shall be warranted for 5 years, prorated after 1 year. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The UV system shall include, but is not limited to, a stainless steel disinfection chamber, 
low pressure, high intensity UV lamps, power, and control equipment. The Contractor shall 
provide equipment base supports. The Contractor shall physically install the disinfection 
chamber, power modules, and control modules according to the Manufacturer’s directions 
and the Drawings. The Contractor shall provide all interconnecting cables. The 
Manufacturer shall be responsible for certification of the installation, including conductors, 
electrical hookup of equipment, start-up, testing, and operation and maintenance 
instruction of the Owner’s personnel. 
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2.02 ACCEPTABLE MANUFACTURERS 

A. UV equipment shall be Trojan UVFit 32AL50 or approved equal, manufactured by Trojan 
Technologies, London, Ontario, Canada. Only companies with successful municipal 
wastewater installations of closed reactor low pressure, high intensity UV systems in the 
United States will be considered. If other equipment is proposed, the Contractor will 
demonstrate to the Engineer and the Owner that all requirements of materials, 
performance, and workmanship are met by the equipment proposed. Contractors 
proposing alternate manufacturers will be responsible for all costs associated with system 
evaluation and redesign including all electrical, mechanical and civil aspects of the 
installation. 

2.03 OPERATING PARAMETERS 

A. UV Reactors: Provide four UV disinfection system reactors. Each reactor shall contain 
32 lamps. 

B. The UV manufacturer shall provide equipment to disinfect wastewater with the following 
characteristics: 

 
Peak (Design) Flow: 2.25 MGD 
Average Flow: 1.26 MGD 
Design UVT (minimum): 65 percent (at 254 nm, 1 cm path length) 
Total Suspended Solids: 5 mg/L, Maximum of grab samples 
Effluent Temperature Range: 33 degrees F to 85 degrees F 

(1 degree C to 30 degrees C) 
Max. Inlet Pressure: 80 psig (5.5 bar) 
Max effluent fecal coliform: < 2.2 fc/100 ml 

C. The UV system shall be comprised of the following components: 
 

UV reactors: 4 (includes 1 redundant reactor) 
Number of lamps per reactor: 32 
Control Power Panel: 1 per reactor 
UV Intensity Sensor: 1 per reactor 
Wiping System: Automatic Mechanical  
System Control Center Panel: 1 
UV Transmittance Sensor: 1 

D. Performance Requirements. The UV disinfection system shall be designed to deliver the 
Reduction Equivalent Dose (RED) with a total power consumption of all duty UV reactors 
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treating the design criteria specified above at the RED (dose) 80 mJ/cm2 and must not 
exceed 12 kW per reactor: 

1. To ensure the UV system can deliver the RED at the end of lamp life, with fouled 
sleeves, the RED shall incorporate an End of Lamp Life (EOLL) factor and Fouling 
Factor (FF).  

2. The UV disinfection system shall produce an effluent conforming to the following NWRI 
discharge permit limits: 

a. Total Coliform less than 2.2 MPN/100 ml, based on a 7-day median concentration. 

b. The UV system will be designed to deliver a minimum UV dose of 80 mJ/cm2 at 
peak flow, in effluent with a UV Transmittance of 65 percent at end of lamp life 
(EOLL) after reductions for quartz sleeve fouling with one reactor out of service.  

c. The UV Manufacturer shall provide a written guarantee that the equipment will 
continuously meet the specified performance requirements. The UV disinfection 
system shall be capable of producing an effluent conforming to the following 
discharge permit: 2.2 Fecal Coliform/100 ml, based on a 7-day Median, 
23 Maximum.  

d. The UV dose will be adjusted using an end of lamp life factor of 0.5 to compensate 
for lamp output reduction over the time period corresponding to the manufacturer’s 
lamp warranty. The use of a higher lamp aging factor will be considered only upon 
review and approval of independent third party. 

E. System Operating Conditions: 

1. UV disinfection system shall meet the performance requirements under the following 
water quality conditions: 

a. Fluid Evaluation: >65 percent transmission in a 1 cm quartz cell at 254 nm. 

b. Iron Concentration: <0.1 mg/l. 

c. Influent Fecal Coliform Count: <50,000 fc/100 ml. 

d. Design Maximum 30-Day Average Flow Rate: 1.39 MGD. 

e. Design (3 reactors) Peak Hydraulic Flow Rate: 2.25 MGD. 

F. UV Disinfection System Design Conditions: 

1. UV Disinfection System shall have the following characteristics: 

a. Maximum Head Loss across one reactor) at 0.75 MGD Flow: Less than 1.5 inches. 
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2.04 DESIGN, CONSTRUCTION AND MATERIALS  

A. UV Reactor: 

1. The UV reactor shall be manufactured from Type 316L stainless steel. The UV reactor 
shall be pickled, passivated and bead blasted for uniform external finish. 

2. Each UV reactor shall be supplied with 12-inch (300 mm) ANSI 150 lb. flanged 
inlet/outlet connections. 

3. Each UV reactor chamber shall be a maximum nominal 20 inches (0.51 m) in diameter. 

4. Each UV reactor shall contain 32 high-intensity low-pressure amalgam UV lamps 
arranged horizontally and parallel to the direction of flow. 

5. Each lamp shall be enclosed in an individual quartz sleeve, one end of which shall be 
closed and the other sealed with compressed O-rings. 

6. Each UV reactor shall be provided with an end cap and safety switch. Power will be 
removed to the entire chamber when a reactor end cap is removed. 

7. The UV reactor shall be designed such that operating personnel at the plant can 
change lamps without draining the reactor. 

8. The UV reactor shall be provided with access ports for easy access to the quartz 
sleeves. 

B. UV Lamps: 

1. Lamps will be high-intensity low-pressure amalgam. The lamps will be preheated to 
ensure long lamp life. Lamps that are not amalgam or that are based on driving a 
low-pressure lamp at amperages greater than 500 milliamps will not be allowed. 

2. Lamps will be rated to produce zero levels of ozone. 

3. Lamps shall be operated by variable output electronic ballasts from 60 percent to 
100 percent of full power. 

4. Lamps shall be monochromatic with minimum 90 percent of UVC output at 
wavelengths between 230 to 275 nm. 

C. UV Intensity Sensor: 

1. The UV Intensity Sensor shall be located inside the reactor and contained within 
protective quartz sleeves. 

2. One (1) sensor shall be provided per reactor chamber. 
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3. The sensor will measure only the germicidal portion of the light emitted by a UV lamp. 
The detection system will be factory calibrated. Sensors that can be field calibrated 
will not be permitted.  

4. The quartz sleeve protecting the sensor shall be wiped by a mechanical wiping system. 

D. Ballasts: 

1. Electronic ballasts shall be used to power UV lamps. 

2. The ballasts will continue to operate without suffering damage when a short circuit is 
present across the ballast output terminals.  

3. The Total Harmonic Current Distortion shall be less than 5 percent. 

E. UV Transmittance Sensor by HACH-Lange: 

1. Provide a UVAS plus sc UV sensor, controller, and appurtenances/tubing for 
connecting to tapped pipe and discharge tubing to direct flow to local floor drain. Unit 
shall have 10-meter power cable length. 

2. Measuring method: SAC 254 in accordance with DIN 3840 C3. 

3. Sensor Controller shall be sc 100 by HACH-Lange. It will be located indoors, 
approximately 5 feet from UV sensor on same Unistrut stand with permeate turbidity 
meter. 

F. Power Distribution Center (PDC): 

1. Power distribution for each UV reactor shall be through the associated PDC housing 
all power supplies. Signal wiring interfacing the UV reactor with the PDC shall be as 
shown on the Contract Drawings. 

2. Each PDC shall be designed to operate with the following electrical supply: 

a. 480Y/277 V, 3-phase, 4-wire + ground, 60Hz, 9.4 kVA. 

3. The PDC enclosure shall be UL or CSA approved. 

4. The PDC shall be installed within 49 feet (15 m) of the UV reactor (external running 
cable length). 

G. System Control Center (SCC) 

1. General: 

a. One (1) System Control Center (SCC) is provided to control the functions of the 
UV system. 

b. The SCC enclosure shall be Type 12, ventilated with forced air cooling suitable for 
indoor installation.  
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c. The SCC enclosure shall be UL or CSA approved. 

d. UV reactors shall be controlled by a PLC controller (Allen Bradley Compact Logix) 
which continuously monitors and controls the UV reactor functions. Custom 
electronics, an input flow signal (supplied by others), and UV sensor(s), provide 
the PLC with the necessary indication of system parameters. 

e. 120 V, Single-phase, 60Hz. 

f. SCC shall provide a signal to the plant control system that UV unit(s) are powered 
and ready to receive flow. SCC shall receive a signal when the MBRs begin 
discharging flow. 

2. Operator Interface: 

a. Complete control and monitoring of each TrojanUVFit™ reactor shall be 
accomplished through the operator interface located on the SCC. 

b. The operator interface shall be the Allen Bradley Panelview+ 700. 

c. The operator interface shall be menu driven and shall display the following system 
information when prompted: reactor status, individual lamp status, lamp operating 
hours, RED (dose), UV intensity, power level, alarms, alarm history. 

3. Remote Monitoring/Control: 

a. The communication between the UV reactors and the plant control center shall be 
through the following protocol: 

1) Allen Bradley – Ethernet. 

b. Each reactor shall be able to operate in either Local or Remote (automatic) mode. 

c. Each system shall be provided with the following hardwired I/O for operator 
interface: 

1) Discrete input for Reactor On/Off Control from remote location. 

2) Discrete output indicating Critical Alarm.  

3) Discrete output indicating Major Alarm. 

4) Discrete output indicating Minor Alarm. 

5) Discrete output indicating System Ready. 

6) Discrete ON/OFF status. 

7) 4-20 ma Flow Signal Analog input. 

8) 4-20 ma UV Dose Analog output. 
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4. Each UV reactor shall be equipped with a temperature switch to prevent the reactor 
from overheating. The temperature switch shall be wired to the PDC and, when 
activated, will shut the reactor down and initiate a critical alarm condition. 

5. Each UV reactor service entrance will be covered with a removable end cap to protect 
the lamps and electrical connections. For operator safety, the protective cover will be 
equipped with a switch to disconnect power to the lamps when the cover is removed. 

6. Each PDC shall be equipped with an Emergency Stop button to shut off power to the 
lamps. 

H. Wiping System: 

1. Each UV reactor shall be equipped with an automatic on-line sleeve wiping system. 

2. The wiping system shall wipe both the lamp sleeves and the UV sensor 
sleeves/windows using an automatically initiated and controlled wiping cycle. The 
wiping system shall be fully operational while still providing disinfection.  

I. UV Transmittance Sensor: 

1. A UV transmittance sensor will be installed upstream of the UV units to measure MBR 
effluent UV transmittance. 

2. The unit shall be a HACH UVAS plus sc with two sensors, 120 V input, 2 x 4 -20 mA 
output, 144 x 144 x 150 mm and complete with connection tubing and wiring. 

2.05 SPARE PARTS 

A. The following spare parts shall be supplied with the equipment (no less than enough 
spares for one reactor). For a UVFit, this is: 

1. Four UV lamps. 

2. Four quartz sleeves. 

3. Set of seals and O-rings for one reactor.  

4. One Face Shield, able to block UV light wavelengths between 200 and 400 nm. 

2.06 MANUFACTURER ON-SITE SERVICES 

A. Manufacturer’s representative shall, as a minimum, perform the following tasks: 

1. Inspect, test, and adjust the equipment after installation to certify the mechanical, 
structural, and electrical integrity and conformance to the equipment specifications. 
This task shall be scheduled for three 8-hour days. 

2. Instruct Owner’s personnel in the proper operation and maintenance of the equipment; 
8 hours of instruction shall be provided. 
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3. Provide additional services at no cost to the Owner to correct any operational or 
equipment problems due to the design, programming, and/or fabrication of the 
ultraviolet disinfection equipment. 

PART 3 – EXECUTION 

3.01 FABRICATION 

A. The UV disinfection system specified herein should be factory assembled, to the largest 
extent possible, complete with all components specified. 

3.02 INSTALLATION 

A. The equipment shall be installed in accordance with manufacturer’s recommendations and 
as shown on the Drawings. 

B. The manufacturer shall provide written installation instructions to the Contractor and 
answer any related questions that the Contractor may have. 

3.03 PERFORMANCE TESTING 

A. Objective: The purpose of testing is to verify that the UV system meets the specified 
performance requirements up to maximum flow conditions with a water quality equal to or 
better than design values. 

B. Test Conditions: In the case of multiple reactors, the UV system shall be operated in a 
manner that tests a single reactor individually at a flow rate per lamp equivalent to the 
design flow rate. 

C. UV Transmittance: Previous to start-up, influent stream should be recorded and confirmed 
to be equal (plus or minus 5 percent) to the stated value in the design specifications. UV 
manufacturer to provide UVT test device. 

D. Equipment Test: The UV system will be operated for a minimum trial period of 30 calendar 
days, during which period the Contractor shall make such changes and adjustments to the 
equipment as may be found necessary to conform to the performance requirements 
specified herein. 

E. Acceptance Test: 

1. Upon completion of the equipment test period and upon acceptance of the certification 
letter by the Engineer, an acceptance test period of 4 months’ consecutive operation 
shall be made to determine whether the equipment will meet the guarantee and all 
operating requirements herein before specified. During this time, the equipment shall 
be operated 7 days/week under the operational and control conditions specified 
herein. 

2. The effluent quality from the treatment plant determined by the average results 
obtained during the acceptance test period must meet or exceed the design effluent 
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characteristics stated in paragraph 2.03 of this section. This will be confirmed by the 
Engineer. 

3. Grab samples, of the influent and effluent of the UV system, are to be taken 2 days 
per week by the Owner. Sampling, preservation, and analysis protocols shall be in 
accordance with EPA Standards and Methods for the Examination of Water and 
Wastewater. Sampling shall be conducted weekdays between the hours of 9 a.m. and 
3 p.m. The flow rate will be recorded at the time of sampling. 

4. Analyses to be performed on each day’s sampling are influent and effluent fecal 
coliform, influent UV absorbance, and influent TSS. In addition to the above 
measurements and sampling, the following tests and measurements shall be made: 

a. Amps, kW, and kWh used by disinfection equipment, measured by continuous 
monitoring. 

b. Lamp intensity, as measured by the UV sensors. 

5. The test will be considered successful if the bacterial densities comply with the effluent 
permit limitations presented in paragraph 2.03 of this section. 

6. These tests shall be conducted to determine compliance with the Contractor’s 
guarantee. In the event the guaranteed performance is not met during this test period, 
the Contractor shall have 30 days within which to make such changes in the equipment 
or operation as he may deem necessary, following which a second test period will be 
granted. 

7. Should said equipment, when tested for a second period, fail to meet all of the 
requirements of the guarantee as well as operating and performance data 
requirements, as set forth herein, the Owner shall have the option of requiring the 
Contractor to remove the equipment from the premises without cost to the Owner and 
within 60 days after rejection, refund to the Owner all payments that have been made 
to him. The Owner may, however, purchase the equipment for the contract price. 

8. If, due to circumstances beyond the control of the Contractor, the acceptance test 
cannot be performed following notification by the Contractor that the installation is 
complete and ready to test as specified in paragraph 3.03.B (including the Engineer’s 
acceptance of this certification), then the 1 year (12 months’) guarantee covering the 
parts and workmanship shall start on the 31st day from the Engineer’s acceptance 
date of the certification. 
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3.04 WARRANTIES 

A. The manufacturer shall provide a written warranty that provides for: 

1. Full replacement of all defective lamps within the first 1,000 hours of operation. 

2. Full parts and labor replacement of components against defects in materials and 
workmanship for a period of 1 year from date of start-up not to exceed 18 months from 
date of shipment. 

3. Performance warranty as outlined in Paragraphs 2.03 and 2.04 of this section and the 
contract General Conditions.  

END OF SECTION 
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SECTION 46 71 36 
CENTRIFUGE 

PART 1 – GENERAL 

1.01 DESCRIPTION 

A. Furnish and test centrifuge complete with support frame, control panel, and all other 
required accessories for satisfactory operation of centrifugal dewatering equipment and 
appurtenances as indicated and as specified. 

B. The centrifuge manufacturer will be responsible for providing a complete solids processing 
system (centrifuge, controls for feed pumps, communication with biodryer, and conveyor 
control), as described herein, and for delivering the equipment to the project site.  

C. The equipment shall be installed by Contractor, who will be responsible for off-loading the 
equipment, providing any temporary storage in accordance with the manufacturer’s 
recommendation for storage and installing the equipment in place. Installation will include 
mounting and piping the unit and providing power to the panels and all interconnected 
wiring and piping required between various components, if any. 

D. The Drawings and Specifications direct attention to certain features of the equipment, but 
do not purport to cover all details entering into the design and construction of the 
equipment, controls, or appurtenances. 

1.02 REFERENCES 

A. ABMA – American Bearing Manufacturers Association  

B. ASME – American Society of Mechanical Engineers 

C. ASTM – American Society for Testing and Materials 

D. ANSI – American National Standards Institute 

E. AWS – American Welding Society 

F. OSHA – Occupational Safety Health Administration 

G. IEEE – Institute of Electrical & Electronics Engineers 

H. NEMA – National Electrical Manufacturer’s Association 

1.03 DEFINITIONS 

A. Centrifuge: 

1. The centrifuge shall be a complete dewatering centrifuge system that includes the 
centrifuge bowl, scroll conveyor, main drive motor with variable frequency drive, 
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hydraulic back drive system, bearings, seals, feed tube, solids and centrate discharge 
chutes, auxiliary equipment, control panels, control and monitoring instrumentation, 
flow meter, liquid polymer system, feed pump, solids discharge conveyor system and 
other necessary appurtenances. 

B. Centrifuge Manufacturer: 

1. The centrifuge manufacturer and/or supplier. 

C. Percent Solids Capture Defined and Calculated as Follows: 

1. % Capture = (T/F) X ((F-C)/ (T-C)) X 100 

2. T = dewatered sludge - total suspended solids concentration (mg/l) 

3. F = Feed sludge - total suspended solids concentration (mg/l) 

4. C = Centrate - total suspended solids concentration (mg/l) 

D. Bowl Diameter: Internal diameter of cylindrical section of centrifuge bowl. 

E. G-Volume defined and calculated as follows: 

1. G-Volume = (π/4 (Dicyl2 - Disdd2) x Lcyl) x (6.13x10-8 x N2 x Dicyl), gal 

2. Dicyl – Maximum bowl diameter, inches 

3. Disdd – Solids discharge diameter, inches 

4. Lcyl – Length of the cylinder, inches 

5. N – Bowl operating speed, rpm 

F. Definitions of G-Volume other than those specified and other methods of calculation will 
not be accepted. G-Volume shall be calculated with the centrifuge maximum 
recommended operating bowl speed. 

1.04 SYSTEM DESCRIPTION 

A. General: 

1. The specified centrifuges shall be of high speed, horizontal, cylindrical-conical, solid 
bowl, counter-current, scroll type designed for continuous operation. 

2. The centrifuges shall be capable of performing in accordance with the requirements 
set forth in these specifications. In order to be ensured of meeting the required 
performance, the centrifuges shall be capable of operating at a max speed of 3400 rpm 
and a maximum operating G force of 3000 at the bowl wall. Speed control shall be 
provided by a solid-state variable frequency drive (frequency inverter). 
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B. Components and Appurtenances: 

1. All equipment shall be furnished by the manufacturer of the sludge dewatering units; 
however, all equipment need not be manufactured by a single manufacturer.  

2. All components, including but not limited to the following, shall be considered as part 
of the sludge dewatering package, and become the responsibility of the sludge 
dewatering equipment manufacturer: 

a. Centrifuge Assembly. 

b. Main Drive Motor with variable frequency drive. 

c. Hydraulic Back Drive System. 

d. Lubrication System. 

e. Control Panel and Wiring. 

f. Motor Starters and Appurtenant Enclosures. 

g. Flexible Connectors, Dewatered Sludge, and centrate Chutes. 

h. Spare Parts and special Tools. 

i. All equipment, components and appurtenant items shall be furnished and installed 
as complete assemblies. The interconnecting wiring, conduit, piping shall be 
furnished by others. 

1.05 CONDITIONS OF SERVICE 

A. The equipment and its appurtenances shall be suitable for exposure to splash and spill 
conditions, and 100 percent humidity. 

B. The equipment and its appurtenances shall be capable of receiving, conditioning and 
dewatering the feed sludge specified herein, and discharging the dewatered sludge into 
the sludge pumps, conveyors or gravity discharge chutes as the case may be. Each unit 
shall be capable of operating continuously and shall be suitable for dewatering the 
specified sludge continuously for up to 24 hours per day, 7 days per week.  

1.06 QUALITY ASSURANCE 

A. Centrifuge Manufacturer Qualifications: 

1. Centrifuge manufacturer must have at least 10 years of experience in the United 
States in the design, application, and supply of centrifuge systems. 

2. All qualifying installations and references must be for centrifuge dewatering of 
municipal wastewater sludge at municipal wastewater treatment plants. Installations 
and references for dewatering industrial or drinking water sludge will not meet the 
requirements. 
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3. Centrifuge manufacturer must have a repair facility in North America that has the 
necessary equipment to rebuild bowl and scrolls and stocks Centrifuge spare parts. 

4. An officer of the Company is required to sign an Affidavit Confirming the Company 
Officer has completely read the specification and takes no exception or if exceptions 
are taken they must be listed in the Proposal prior to bid day.  

B. Workmanship and Design: 

1. The centrifuge manufacturing facility shall be ISO 9001:2015 certified.  

2. All parts of the equipment provided to be designed and manufactured for long, 
continuous, and uninterrupted service. All materials to be used are of best quality and 
entirely suitable for service required. 

3. Provisions to be made for easy lubrication, adjustment, or replacement of all 
serviceable parts. A minimum clearance of three feet around all sides of the equipment 
is required for proper maintenance. 

4. Centrifuge assembly shall be designed to ensure easy disassembly of the unit, 
including removal of the rotating assembly vertically, within the space and headroom 
provided. 

5. The corresponding parts of multiple units, if applicable, shall be interchangeable.  

1.07 SUBMITTALS 

A. In accordance with the requirements of Section 01 33 00, “Contractor Submittals,” submit 
the following project data: 

1. Copies of all materials required to establish compliance with these specifications shall 
include the following: 

a. Certified shop drawings that show all details and dimensions of the centrifuge 
system and support equipment. These should include, but not be limited to: 

1) General arrangement of equipment, with specific requirements, if any, for 
connections, and/or piping. The drawing should detail space requirements to 
access the system for maintenance and/or operating purposes. 

2) Electric power and control wiring diagrams, including coordination with other 
electrical control devices operating in conjunction with each system. 

a) Submit VFD information showing electrical is in compliance with IEEE 519. 

b) Submit motor information showing motor is Inverter Duty Rated and 
compliant with NEMA MG1, Part 31. 

3) Control Panels internal layout, including circuit diagrams, schematics, controls, 
cables wiring, ballasts, ventilation fans/vent, louvers, and all other fixtures 
contained within the control panels. 
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4) Full documentation of the microprocessor controller or PLC system controller 
to include all program documentation and level of signals. This will include how 
the solids processing system will work together including conveyors, feed 
pumps, and biodryer.   

5) Details of cleaning and operating procedures.  

6) Details of any other associated equipment to be provided as part of the 
centrifuge package. 

b. Catalog cuts and detailed specifications of materials used, parts, and devices or 
other accessories forming part of the equipment. The component manufacturer’s 
recommended method of installation and operation shall be provided. 

c. Materials list for the centrifuge, including an itemization of the system components 
and the spare parts to be provided under the installation contract. The parts list 
should, at a minimum, include parts specified herein and should include tools, 
parts, and materials required by the manufacturer’s operation and maintenance 
manual. 

d. Performance guarantee and warranty letters. 

e. Manufacturer’s recommended installation instructions for the centrifuge and 
accessory equipment. 

1) Field function test procedure to be performed during installation startup and 
functional testing. 

f. Operating and maintenance manual by the equipment manufacturer with 
Section 01 78 23, “Operation and Maintenance Data.” This should include, but not 
be limited to: 

1) Detailed descriptions of equipment and assembly details, incorporating the 
appropriate shop drawings and catalog cuts cited in Parts 1.a, 1.b, and 1.c of 
this subsection: 

2) System operating procedures. 

3) The programable settings for the VFD and which VFD menu the program 
settings are found. 

4) System maintenance procedures, including cleaning methods. 

5) Recommended preventative maintenance checklist for the centrifuge, 
including electric and mechanical components. 

1.08 WARRANTY 

A. The centrifuge manufacturer shall warrant all equipment supplied to be free of defects in 
material and workmanship for a period of one year from beneficial use of centrifuge as 
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defined above. Warranty shall cover all labor and material necessary for repairs for all 
system components and system controls furnished by the centrifuge manufacturer. 

B. The Contractor shall guarantee all Work for a period of one year from Construction 
Acceptance of centrifuge as defined above. The Contractor shall furnish at his sole 
expense, all labor, material, and equipment necessary to correct any defect in material, 
equipment, installation, and/or workmanship which becomes evident within one year of 
Construction Acceptance for centrifuge. 

C. The Centrifuge manufacturer needs to extend the standard warranty to include the items 
below: 

1. The Centrifuge manufacturer shall offer a 15-year warranty on the bowl center section, 
conical, and headwalls. This warranty will be in place as long as the customer has 
documented inspection and service compliance every 15,000 hours of operation and 
service conducted per the supplied O&M manual. 

2. As long as the decanter centrifuge is used for the applications it was designed for and 
operated, serviced, and maintained per documented manufacturer guidelines, the 
centrifuge manufacturer shall warrant mechanical centrifuge equipment (centrifuge 
frame housing and structural rotor components) to be free of manufacturing defects in 
material and workmanship for a period of FIVE years. Consumables, wear repairs, 
preventative service from normal use, and provided ancillary equipment is not covered 
in this extended warranty. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The Equipment specified herein shall be furnished by sludge dewatering equipment 
manufacturer, who shall assume complete responsibility for conformance to the design 
documents. 

B. Like items of equipment shall be the product of one manufacturer to achieve 
standardization of operation, spare parts, maintenance. and manufacturer’s service. 

C. Manufacturer’s standard equipment sizes shall be used unless otherwise specified. The 
equipment provided shall be complete in all respects including, but not limited to, initial 
lubricants, components, calibration, alignment, and adjustments as necessary to place the 
equipment in operation to perform its intended functions. 

2.02 ACCEPTABLE MANUFACTURERS 

A. The centrifuge equipment shall be manufactured by Centrisys Corporation.  
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2.03 MATERIALS OF CONSTRUCTION 

A. General: 

1. The O-ring and seals shall be manufactured of the following: 

2. O-ring:   Viton 

3. Lip Type Seals:  Viton 

4. All guards shall be constructed of powder coated carbon steel.  

B. Centrifuge Assembly: 

1. Bowl:  

a. The bowl shall consist of a horizontal cylindrical-conical assembly. The cylindrical 
and conical sections must be bolted together. One-piece bowls shall not be 
acceptable. Solids are discharged at the small end of the conical section. The bowl 
shall have a minimum diameter of 17.5 inches of I.D. and a minimum length of 68 
inches with a minimum length: diameter ratio of 4:1 and maximum beach angle of 
15 degrees. It shall be supported by roller bearings mounted in pillow blocks. 
Beach angles that are less or more than 15 degrees shall not be acceptable. 

b. Design to operate at a maximum of 3,000 Gs at the bowl wall for maximum process 
flexibility and reliability and to withstand all centrifugal forces encountered at 
design operating speed with adequate safety factors of at least 2.0. Inspect bowl 
for cracks, shrinkage, porosity, or other defects, by means of a liquid dye penetrant 
test.  

c. The G-volume of the centrifuge shall be a minimum of 100,000 when calculated at 
the maximum recommended operating speed. The G-Volume shall be calculated 
as defined in Article 1.04.5. 

d. The bowl shall be centrifugally casted . All centrifugal castings shall be inspected 
for cracks, shrinkage, porosity or other defects, by means of liquid dye penetrate 
test. The centrifuge bowl shall be centrifugally cast from duplex stainless steel; 
with a minimum tensile strength of 100,000 PSI (690 MPa) Material shall be A890 
or 1.4470. Rolled, welded or Static cast bowls are not acceptable.  

e. The minimum acceptable thickness for the cylindrical and conical sections of the 
bowl wall shall be 0.7 inches to achieve a minimum safety factor of 2.0. 

f. The liquid pool depth in the bowl shall be adjustable through the use of weir plates 
at the large diameter end of the bowl where liquid is discharged. Solids shall be 
discharged from the small diameter end of the bowl. The plate dams shall be 
manufactured from 304 stainless steel. 

g. The bowl wall, both cylindrical and conical, shall be protected by longitudinal wear 
strips which cause formation of protective feed solids layer so that the solids slip 
on the scroll flights and adhere to the bowl wall for proper transportation. Machined 
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grooves, that can cause accelerated wear, require conical machining or 
replacement when worn or Astro turf that often comes loose are not acceptable. 

h. The solids discharge ports shall be protected by specially designed raised inserts 
hard surfaced with tungsten carbide. 

i. Sludge feed shall be introduced into the centrifuge feed zone by means of a 2 inch 
diameter 304L stainless steel feed pipe from the solids end. The liquid end feed 
design is not acceptable. The feed shall be uniformly distributed into the centrifuge 
and the feed zone.  

C. Scroll Conveyor: 

1. The centrifuge shall include a horizontal cylindrical-conical scroll conveyor supported 
by grease lubricated cylindrical roller bearings and grease lubricated angular contact 
anti-thrust ball bearings and equipped with helical flights independently mounted 
concentrically within the centrifuge bowl. The conveyor hub shall be caste Duplex SS. 
All conveyers hubs shall be inspected for cracks, shrinkage, porosity or other defects, 
by means of liquid dye penetrant test. Manufactured hubs are not acceptable. 

2. The scroll shaft shall be Duplex SS and flights shall be type 304SS. 

3. Conveyor bearings shall be protected by specially designed anti-centrifugal seals or 
mechanical metal face seals with an elastomer spring element and shall be manually 
lubricated by means of a manual grease lubrication system. O-ring seals are not 
acceptable for the conveyer bearings. 

4. The cylindrical section of the scroll conveyor shall be of the quasi axial flow design. 
Solid helical screw conveyors shall not be accepted.  

5. The scroll shall utilize a differential speed to convey solids from the cylindrical section 
to the conical section and out of the bowl with a minimum disturbance to the pool. 

6. The feed chamber should have a minimum of 9 feed ports which should cover an area 
no less than 90 square inches to ensure uniform introduction of feed into liquid pool 
with lowest velocity and therefore least disturbance of settled solids. The ports should 
be raised to minimize wear and shall be protected from abrasion by tungsten carbide 
coating and self-generated sludge liner. The feed nozzles or ports shall be protected 
by Tungsten carbide.  

7. The edge and face of the conveyor flights shall be protected against abrasion with 
Eutalloy hard surfacing material, from the feed zone to the liquid discharge end. The 
hard surfacing shall be guaranteed against failure for 15,000 hours of operation.  

8. The edge and face of the conveyor flights shall be protected against abrasion with TC 
tiles, from the feed zone to the solid discharge. The hard TC tiles shall be guaranteed 
against failure for 15,000 hours of operation.  

9. Centrifuge should be able to operate both leading and lagging for better operation and 
reduction of wear and longer life of bowl and scroll wear protection. 
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D. Casing: 

1. The centrifuge casing shall consist of a 304 stainless steel lower casing and a one 
piece upper casing. The purpose of the case shall be to contain and direct the solids 
and liquid discharge from the centrifuge, to act as a protective guard and to provide a 
complete enclosure for noise reduction. Stainless lined fiberglass or Fiberglass covers 
and guards not acceptable. 

2. The lower casing shall be constructed with all process contact material of 304 stainless 
steel. The upper casing shall be manufactured of 304 stainless steel.  

3. Casing shall be a single piece to cover the entire rotating assembly and manufactured 
of stainless steel.  

4. A system will be provided as specified to limit the noise generated by the centrifuge to 
88 dBA or less 1 meter from the centrifuge frame. 

5. The centrifuge case shall be vented as recommended by the manufacturer. Lifting 
hooks shall be provided for lifting the casing. 

6. To limit splashing and air leakage, the casing shall be provided with labyrinth seals 
where the bowl hubs intersect the casing and a gasket on the machine flanges where 
the upper and lower casings join. 

E. Base: 

1. The centrifuge shall be supported on a fabricated carbon steel base fusion bonded 
powder coat finish and 304 stainless steel wetted parts. The base shall be mounted 
on vibration isolators. 

2. Machined surfaces shall be provided at all points where support loads are transferred 
to the base. The bottom portion of the base shall be provided with machined outlets 
for the attachment of the solids and centrate flexible connectors and chutes and other 
appurtenant connections. 

3. Lifting hooks or solid lifting bars shall be provided for lifting the base. 

F. Main Bearings: 

1. The main bearing shall be pillow block ball type. The bearings shall have an L-10 life 
of 100,000 hours minimum at 24 hours per day service. 

2. The main bearings shall be lubricated by an automatic grease lubrication system.  

G. Main Drive Motor: 

1. The main drive motor shall be designed, manufactured, and tested in accordance with 
the latest NEMA, NEMA MG1 – Part 31. IEEE and ANSI standards and have the 
following characteristics: 

a. Type: Squirrel-Cage, Single-Speed 

b. Max Horsepower: 40 HP 
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c. Synchronous Speed: 3600 rpm 

d. Service Factor: 1.15 

e. NEMA Design: B 

f. Insulation Class: F or H 

g. Code Letter: G 

h. Voltage: 460 volts 

i. Phase: 3-phase 

j. Ambient Temperature Rating:  40 degrees C 

k. Maximum Temperature Rating: 120 degrees C 

l. Mounting: Horizontal 

m. Enclosure: TEFC 

n. Duty Cycle: Continuous 

o. Starting Method: Variable Frequency Drive 

p. Bearing Life: 100,000 Hrs. as defined by  
AFBMA B-10 Standards. 

q. Full Load Not less than 94 percent  

r. Efficiency: power factor of 0.88 

s. Sound Level: Maximum 85-89 dBA at 3 feet  

t. Inverter Duty Rated: Motor’s nameplate shall identify motor as 
inverter duty rated. Inverter duty ready 
motors will be rejected. 

2. The motor shall be equipped with a VFD and thermal protection system to protect the 
motor from temperatures damaging the stator windings resulting from motor overload, 
frequent starting locked-rotor current. 

a. The VFD shall be compliant with the most recent published version of IEEE 519. 
If the VFD is not compliant, the equipment manufacturer shall include a line-reactor 
as required to comply with IEEE 519. Line-reactor shall be sized by the VFD 
manufacturer. 

3. A power use test must be performed and a penalty of $4,000 (present worth value) is 
to be paid to the Owner for every HP used above the specified HP. 
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4. Minimum size motors are required to be installed on the Centrifuge and if a larger 
Service must be installed, this will be paid to the Owner. 

H. Back Drive System: 

1. A Hydraulic Back Drive system shall be supplied with each centrifuge to provide speed 
variation between the conveyor and the bowl. 

2. Hydraulic Back Drive System. The differential speed between the centrifuge bowl and 
scroll conveyor shall be produced by maximum 10 HP, water cooled hydraulic system 
which shall independently drive the scroll conveyor. The hydraulic scroll conveyor 
drive system shall be designed such that no mechanical gear reducer is required in 
the scroll conveyor drive train. The hydraulic drive system shall be capable of operating 
in either a manual or automatic mode. In the manual mode it shall provide for operation 
at a specific, adjustable scroll differential speed with internal torque allowed to vary up 
to the maximum allowable scroll shaft torque.  

3. In the automatic mode it shall continuously monitor changes in internal torque created 
by variations in influent feed solids and automatically maintain a proper filling level by 
allowing the differential speed and torque to vary. The hydraulic drive shall operate in 
a manner such that, as the reactive torque of scroll shaft increases due to an increase 
in solids inventory in the bowl, the scroll differential speed shall gradually increase and, 
conversely, as the inventory of solids in the bowl and resultant reactive torque 
decreases, the scroll differential speed shall decrease. The net effect of this system, 
when operated in the automatic mode, shall be to maximize the time that cake solids 
are under the influence of accelerated gravitational force to ensure that the driest 
possible dewatered cake product is produced without plugging the centrifuge. 

4. The system shall use a hydraulic pumping group and hydraulic motor. Torque-based 
adjustment shall be a function of input to the driven unit. The maximum torque input 
and rate of change of scroll differential speed shall be adjustable. 

5. The system shall be designed such that automatic centrifuge shutdown is initiated in 
the event that excessive torque is detected. Two (2) sets of contacts shall be provided. 

6. In the event that torque exceeds the normal operating range, the sludge feed pump 
shall be automatically stopped to allow the centrifuge to clear itself and shall 
automatically restart when the torque drops to the normal operating range. In the event 
that the torque approaches the limit of the drive, the second set of contacts shall 
automatically initiate shutdown of both the feed pump and centrifuge. In this instance 
manual reset of the alarm is required before the centrifuge can be restarted. 

7. In case of a high torque shutdown, the back drive should not trip but maintain full 
torque for the entire shutdown so that the machine clears itself while under reduced 
G-force, allowing the centrifuge to be clean when coming to a complete stop.  

8. Back drives should be designed such that if needed, they should be replaced without 
removing and dismantling the rotor. 

9. No mechanical gear reducers such as planetary or cyclo gears are to be used in the 
scroll conveyor drive train. 
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10. Scroll drive system must be designed to offer cleaning capabilities while the centrifuge 
bowl is at a standstill.  

11. Maximum torque and maximum differential speed shall be available with the bowl at a 
standstill. 

12. After power failure, with machine fully loaded with solids, back drive system must be 
capable of maintaining differential speed without accelerating the bowl.  

13. Back drive system shall be able to run the scroll only without input from the main drive 
in plugged conditions. Systems with gear boxes shall require bowl locking devices. 

I. Vibration Isolators: 

1. The equipment manufacturer shall furnish vibration isolators which shall be capable of 
dampening vibration in all directions created during normal and emergency operation 
of the equipment. Spring-type isolators will not be accepted. 

2. The vibration isolators shall be provided for the centrifuge assembly. 

J. Connections: 

1. All piping and discharge chute connections to the centrifuge assembly, main drive 
motor and lubrication system, including but not limited to the feed sludge, wash water, 
polymer, drain, centrate, discharge sludge discharge and power and control 
connections, shall be equipped with flexible connections.  

2. The flexible connections shall isolate the equipment from fixed rigid piping, chutes, or 
other connections. 

3. The centrate discharge chute shall be rectangular with a top flange matching the flange 
of the flexible liquid discharge connection. The chute shall include a 2-inch connection 
as a vent flange.  

4. The chute shall maintain the shape of the centrifuge casing discharge connection and 
shall be 12-inches long. The chute is to be manufactured from 304 stainless steel. 

5. The dewatered sludge discharge chute shall be rectangular with a top flange which 
matches the flange of the solids flexible discharge connection. The chute is to maintain 
the shape of the centrifuge casing discharge connection and is to have sides as 
straight as possible to prevent solids from bridging or hanging up. The chute shall be 
manufactured of 304 stainless steel. 

2.04 CONTROLS 

A. The control panel or motor control cabinet shall be a stainless steel NEMA 4X enclosure. 
Included with the enclosure shall be:  

1. Main circuit breaker.  

2. Control power transformer.  
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3. Variable frequency drive to run the centrifuge main bowl motor.  

4. Scroll drive motor starter and proportional valve amplifier.  

5. Variable frequency drive system for any sludge pumps provided. 

6. Polymer control circuits. 

7. Allan Bradley CompactLogix PLC. 

8. PanelView Plus 7 standard edition 10-inch touchscreen. 

9. Through the interface, the operator shall be capable of verifying sludge and polymer 
actual flow rates from flow meters. The control panel shall be provided with centrifuge 
feed pump start/stop speed control; polymer feed pump start/stop speed control, Back 
drive start/stop control and a cake conveyor start/stop control. Also included shall be 
bowl drive amp feedback and elapsed time. Pilot lights, pushbuttons, scroll drive 
starter and alarm system shall be mounted in the door. A PanelView Plus 1000 OIT 
shall be provided. Interface with other system components, including conveyors and 
biodryer shall also be included.  

10. All the controls for a new or existing polymer system shall be incorporated into this 
panel. 

11. All components in the control panel shall be completely factory wired. All external 
control connection points shall terminate on a terminal strip with a minimum of 
10 percent spare terminal connections supplied. All pushbuttons and pilot lights shall 
be watertight, corrosion resistant and in accordance with current plant standards. 

12. Auxiliary system operation shall be controlled automatically upon starting a centrifuge 
or manually with individual pushbuttons. Control logic shall be CompactLogix PLC 
based with ladder logic programming. The system shall provide separate contact 
outputs for remote indication of centrifuge running. The controls for the feed system 
will be intergraded into the panel and interlocked. The feed system shall be interlocked 
against low level, high-pressure low pressure, and low polymer. 

13. The PLC shall be as manufactured by Allan Bradley. 

2.05 MONITORING 

A. The minimum inputs and shutdown Alarm indications shall be the following: 

B. Excessive vibration. 

C. Excessive main drive motor overload. 

D. Excessive back drive motor overload. 

E. Back drive malfunction. 

F. Main Drive malfunction. 
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G. High-high scroll conveyor torque. 

H. Centrifuge bowl overspeed. 

I. E-Stop. 

J. High-high vibration. 

K. High-high bearing temperature. 

L. Control Panel high temperature. 

M. Lubrication Fault. 

N. The following trouble inputs and indications shall be available at the PLC, but not shut 
down the centrifuge: 

1. Feed pump fault 

2. Polymer system fault 

3. Low flow-feed /polymer 

4. High scroll conveyor torque 

5. High vibration 

O. The following inputs and shutdown Alarm indications can be available for optional 
equipment at the PLC: 

1. Main drive motor temperature 

2. Back drive motor temperature 

3. Hydraulic cooling Fan aux fault 

4. Other options equipment 

P. The following trouble inputs and indications can be available for optional equipment at the 
PLC, but not shut down the centrifuge: 

1. Diverter 

2. Discharge conveyors 

3. Sludge / polymer pump  

4. Other optional equipment 
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2.06 SPARE PARTS 

A. The following spare parts shall be furnished with the centrifuges and back drive systems: 

1. One (1) set – bearings and seals 

2. One (1) set – O-rings and seals 

3. One (1) set – matched drive belts 

4. One (1) year supply of lubricants 

5. One (1) year supply of filters 

6. One (1) spare programmed memory card for PLC 

7. One (1) pre-programmed memory card with backup copies of the program. 

2.07 SPECIAL TOOLS 

A. One set of the following tools will be furnished: 

1. Set wrenches 

2. Bowl lifter 

3. Bearing puller 

PART 3 – EXECUTION 

3.01 FACTORY TEST 

A. Supplier to conduct in-factory functional testing of assembled unit. 

B. Supplier to submit protocol for factory test for Owner review. 

C. Supplier to submit factory test results report for review by Owner prior to shipment of the 
assembled unit to the jobsite. 

D. Test shall include the following at the minimum: 

1. Power skid unit with 480VAC, 60Hz, 3 phase power. 

2. Test rotation of all motors and drive units. 

3. Simulate operation conditions and modes to confirm function. 

4. Simulate all alarm input conditions to verify appropriate alarm indication and shutdown 
functions. 

5. Simulate full solids system operation.  
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E. Witnessed Testing. 

1. Supplier to provide four weeks advance notice to Owner of factory test. 

2. Supplier to allow Owner, at Owner’s option and cost, to visit suppliers factory test. 

3.02 DELIVERY OF EQUIPMENT 

A. Equipment supplied under this section not to be delivered to the site until construction has 
progressed to the point where installation may properly commence. 

B. Protect all equipment per Manufacturer’s instructions. 

C. Replace any equipment damaged after receipt of equipment at Contractor’s expense. 

3.03 INSTALLATION 

A. Installation to be in strict accordance with the Manufacturer’s instruction and 
recommendations in the locations shown on the Drawings.  

B. All equipment, components, piping and appurtenances shall be installed true to alignment 
and rigidly supported. Any damage caused by the negligence of the Contractor to the 
above items shall be repaired or replaced by the Contractor to its original condition. 

C. Interconnecting piping supplied by the Contractor to be hydrostatically tested by the 
Contractor. 

D. The centrifuge system Manufacturer’s representative to be present during placement and 
connection of the unit to power and liquid connections to instruct and observe installation. 

E. The centrifuge Manufacturer’s representative to inspect the installation prior to startup in 
order to verify that the equipment has been properly installed. 

F. The centrifuge system Manufacturer’s representative to calibrate the equipment with the 
Owner’s operator present after installation prior to startup. 

3.04 DURING INSTALLATION BY CONTRACTOR 

A. Provide installation instruction manuals for Contractor’s assistance at least 30 days prior 
to shipment of factory assembled treatment units. 

B. Provide general assistance regarding handling, assembly, and installation requirements 
for complete installation by Contractor. 

C. Verify all equipment installed per manufacturer’s recommendations and literature and the 
Drawings. 

3.05 FIELD QUALITY CONTROL 

A. Service: 

1. Qualified service personnel must be available on a 24 hours a day basis. 
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2. The personnel must be completely familiar with the items supplied so as to return 
inoperative equipment to service in the shortest possible time. 

3. The pre-qualification information is to include the following: 

a. Name, educational background, and years of service experience for all service 
personnel. 

B. Tests: 

1. Field testing and checking of installation to be approved by manufacturer’s field 
representative. 

2. Test under full load conditions. 

3. Verify that all control system functions, including alarms, perform as specified. 

4. Any spare parts furnished as specified but used during startup must be replaced prior 
to final acceptance. 

5. Manufacturers field representative to perform field test. 

6. An independent lab is required to test all samples and the centrifuge company is to 
pay for this while the Owner selects the lab. 

7. Equipment fails to meet performance specifications, the manufacturer, at no cost to 
the Owner, shall modify, replace, and otherwise do whatever is necessary to provide 
equipment that will pass the equipment testing specification. 

8. Confirm Solids system operation. Demonstrate that the solids system will operate as 
a system so operation is seamless between the various solids-related equipment.  

C. Manufacturers Field Services: 

1. Qualified factory-trained representative to provide startup and operator training 
services. Representative to be available within two (2) weeks of request for services. 
Representative to provide following services: 

a. Equipment installation review and certification of proper installation: provide 
one (1) trip; minimum of eight (8) hours onsite for initial visit to checkout installation 
and verify that centrifuge system is ready to operate. 

b. Startup and operator training: provide one (1) trip of minimum two (2), 8-hour days 
to provide classroom training of operating personnel in the operation of centrifuge 
system and to provide “hands-on” training for operation of equipment. 

C.  (6) month performance review and post startup training: one (1) trip of 8 hours 
minimum to make operating adjustments and provide additional instruction to 
Owners personnel within 6 months after final acceptance of equipment. 

END OF SECTION 
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SECTION 46 78 80 
BIODRYER 

PART 1 – GENERAL 

1.01 SUMMARY 

A. Furnish and test a BioDryer skid comprised of one (1) main reactor skid, one (1) air skid, 
one (1) shaftless screw conveyor, one (1) air compressor, one (1) catwalk, and one (1) 
control panel. 

B. The manufacturer will be responsible for delivering the equipment to the project site. 

C. The contractor will be responsible for unloading the equipment, providing adequate 
storage if needed, and installing the equipment. 

D. Installation will include mounting and piping the unit and providing power to the panels 
and all interconnected wiring and piping required between various components, including 
but not limited to BioDryer boiler, odor control system, conveyors, process water, air, and 
electrical/control wiring. Installation will also include communication with the centrifuge 
control panel.   

E. Reference specifications, Codes, and Standards: 

1. Equipment and installation shall meet the following codes or standards where 
applicable: 

a. NEC – National Electrical Code 

b. ASME – American Society of Mechanical Engineers 

c. ASTM – American Society for Testing and Materials 

d. ANSI – American National Standards Institute 

e. OSHA – Occupational Safety Health Administration 

f. IEEE – Institute of Electrical & Electronics Engineers 

g. NFPA – National Fire Protection Association 

1.02 SYSTEM DESCRIPTION 

A. The system shall consist of one (1) BioDryer complete system as shown on the project 
plans. Equipment furnished under this section shall include: 

1. One (1) BioDryer reactor skid. 

2. One (1) blower and heat exchanger skid. 
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3. See Section 41 12 00 for conveyors. 

4. One (1) air compressor. 

5. Four (4) pneumatic knife gates. 

6. One (1) BioDryer control cabinet. 

B. The specified dryer shall be a biological batch dryer, with two blowers for suction and inlet 
air and two heat exchangers for heat recovery. 

C. The BioDryer shall be capable of performing in accordance with the requirements set forth 
in these specifications. To meet the required performance, the biosolids feeding the 
BioDryer must have a solid content value not lower than seventeen percent (17%), the 
maximum load for each batch must not be over sixteen thousand pounds (16,000 lbs), 
and the hot water feeding the water to air heat exchanger must have a temperature level 
of one hundred eighty-five degrees Fahrenheit (185 F) and a minimum flow rate of 
forty-four gallon per minute (44 gpm). 

1.03 COMPONENTS 

A. All equipment shall be furnished by the manufacturer of the BioDryer unit; however, all the 
components do not need to be manufactured by a single manufacturer. All components, 
including but not limited to the ones mentioned herein, shall be considered as part of the 
BioDryer package and become the responsibility of the BioDryer manufacturer: 

1. BioDryer skid assembly. 

2. Main rotation motors with variable frequency drive. 

3. Air blowers and heat exchanger skid assembly. 

4. Discharge line with lobe pump. 

5. Control panel. 

6. Factory skid sensor wiring. 

7. Shaftless screw conveyor with motor and gearbox. 

8. Sludge Knife Gates with pneumatic activation. 

9. Air skid junction box. 

10. Air compressor with dryer and filter. 

11. BioDryer’s catwalks. 

12. Pneumatic filters, shut-off valve, and regulators. 

13. All equipment, components shall be furnished and installed as complete assemblies. 
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14. The interconnecting wiring, conduit, filed wiring and piping shall be furnished by the 
Contractor for a complete and working BioDryer. 

15. Standard safety equipment including but not limited to warning light/sound and 
emergency stop cable.  

1.04 CONDITIONS OF SERVICE 

A. The BioDryer unit is to be installed under a roof covering to prevent snow from falling onto 
the unit. 

B. The BioDryer shall receive, on a 24-hour 7 days schedule, dewatered Biosolids from a 
dewatering system, with a minimum solid content of seventeen percent (17%), as soon as 
the BioDryer is ready to be loaded. 

C. The BioDryer shall be able to discharge dried Biosolids, on a 24-hour 7 days schedule, as 
soon as the BioDryer drying cycle is finished. 

D. The BioDryer must be able to receive and treat the yearly amount of dewatered Biosolids 
stated in the herein specifications, if all the process and ambient specifications listed in 
this document are met. 

1.05 DESIGN AND PERFORMANCE CRITERIA 

A. The BioDryer unit shall be operate under the specifications listed in this document to been 
able to meet the performance criteria listed herein. 

B. Dewatered Biosolids feed criteria: 

1. The required characteristics for the Biosolids entering the BioDryer are listed in 
Table 1. If any of the listed requirements is violated, the performance requirement may 
not be met.  

Table 1 – BioDryer Inlet Dewatered Biosolids Requirements Characteristics 
 

Characteristics Units Value 
Accepted Type of Solids  Digested and Undigested Biosolids, 

Septic tanks sludge, WAS 
Inlet Dewatered Biosolids Solid 
Content 

% TS >17% 

Volatile Solids % on dry basis >40% 
Physical Biosolids Characteristics  Not agglomerated or compressed prior 

entering the BioDryer 
Dewatered Biosolids Conveyance 
System 

 No Piston Pump or equivalent allowed 
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C. Performance Requirements: 

1. The BioDryer unit shall achieve the following performance during the performance 
acceptance test for any sludge having the characteristics listed in “Table 1 – BioDryer 
Inlet Dewatered Biosolids Requirements” in the section “Dewatered Biosolids feed 
criteria”. 

Table 2 – BioDryer Performance Minimum Requirements 
 

Characteristics Units Value 
Discharge Dried Biosolids Solid Content % TS >90% 
Minimum Retention Time Hours 48 
Minimum Cycle Temperature F 140 
Maximum Electric Consumption kWh/wet ton 45 
Maximum Thermal Consumption MMBTU/wet ton 1.5 
Minimum batch load Wet ton 5 

1.06 SUBMITTALS 

A. Shop drawings, catalog cut sheets, and other materials required to completely describe 
the system and equipment shall be submitted to the engineering firm for review. These 
documents will include: 

1. Submission of shop drawings. 

2. Operating and maintenance instructions and parts lists. 

3. Lubricants’ type and brands. 

4. Special tools, if any. 

5. Electric motors data. 

a. Submit motor information showing motor is Inverter Duty Rated and compliant with 
NEMA MG1, Part 31 

6. Electric power and control wiring diagrams, including coordination with other electrical 
control devices operating in conjunction with each system. 

7. Submit VFD information showing electrical is in compliance with IEEE 519. 

B. The shop drawings will include, but not necessarily be limited to: 

1. Detailed drawings and specifications of all items showing all pertinent dimensions, 
materials, installation details, and requirements. 

2. Performance specifications of all items. 

3. Complete instrumentation and control schematics. 
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4. Complete electrical circuit schematics. 

5. Complete junction boxes schematics. 

C. P&ID schematics, listing items manufacturer and specifications. 

D. Certified acceptance test results. 

E. Other requirements as defined in Section 01 33 00.  

F. Operating and maintenance manual by the equipment manufacturer with 
Section 01 78 23, “Operation and Maintenance Data.” This should include, but not be 
limited to: 

1. Detailed descriptions of equipment and assembly details, incorporating the 
appropriate shop drawings and catalog cuts cited in this specification: 

2. System operating procedures. 

3. The programable settings for the VFD and which VFD menu the program settings are 
found. 

4. System maintenance procedures, including cleaning methods. 

5. Recommended preventative maintenance checklist for the centrifuge, including 
electric and mechanical components 

1.07 QUALITY ASSURANCE 

A. BioDryer Manufacturer Qualifications: 

1. BioDryer manufacturer must have at least 5 years of experience in the United States 
in the design, application, and supply of bio-drying system. 

2. All qualifying installations and references must be for BioDryer of municipal 
wastewater sludge at municipal wastewater treatment plants. Installations and 
references for drying of industrial or drinking water sludge will not meet the 
requirements. 

3. BioDryer manufacturer must have a facility in North America that has the necessary 
personnel to assist or execute ordinary and extraordinary maintenance on the 
BioDryer 

4. BioDryer manufacture shall have a Representative in North America, and more 
specifically in the state/county of the specific project location. 

5. An officer of the Company is required to sign an Affidavit Confirming the Company 
Officer has completely read the specification and takes no exception or, if exceptions 
are taken, they must be listed in the Proposal prior to bid day. 

6. The BioDryer manufacturing facility shall be ISO 9001:2015 certified. 
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7. All parts of the equipment provided to be designed and manufactured for long, 
continuous, and uninterrupted service. All materials to be used are of best quality and 
entirely suitable for service required. 

8. Provisions to be made for easy lubrication, adjustment, or replacement of all 
serviceable parts. A minimum clearance of 4.5 feet around all sides of the equipment 
is required for proper maintenance. 

9. The corresponding parts of multiple units if applicable shall be interchangeable. 

1.08 WARRANTY 

A. The BioDryer manufacturer shall warrant all equipment supplied to be free of defects in 
material and workmanship for a period of one year from beneficial use of the BioDryer. 
Warranty shall cover all labor and material necessary for repairs for all system 
components and controls furnished by the BioDryer manufacturer. 

B. The Contractor shall guarantee all Work for a period of one year from Construction 
Acceptance of the BioDryer as defined above. The Contractor shall furnish at his sole 
expense, all labor, material, and equipment necessary to correct any defect in material, 
equipment, installation, and/or workmanship which becomes evident within one year of 
Construction Acceptance for the BioDryer. 

1.09 TESTING, MAINTENANCE AND SERVICE 

A. Services of Manufacturer's Personnel: 

1. Provide services of factory-trained Service Engineer or equivalent, specifically trained 
on type of equipment specified. Submit qualifications of Service Engineer or equivalent 
for approval. Man-day requirements listed are exclusive of travel time, and do not 
relieve Contractor of obligation to provide sufficient service to place equipment in 
satisfactory operation. 

a. Installation: to assist in location of anchor bolts; setting, leveling, field erection, etc.; 
coordination of piping, electrical, miscellaneous utility connections, and 
certification of installation: 10 man-days. 

b. Start-up and testing: 7 man-days. 

c. Operation and maintenance instruction: 2 man-days. 

B. Service Centers: 

1. BioDryer manufacturer must have at least one currently operating service center 
located within the United States. 

2. BioDryer manufacturer must have at least one service technician who are based at 
the United States service center, who has been trained specifically on the BioDryer 
system required for this project, and who would be available for a field service call at 
the WRF within 48 hours of written notice. 
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C. Delivery, Storage, and Handling: 

1. Items to be shipped as complete assemblies except where partial disassembly is 
required by transportation regulations or for protection of components. All equipment 
is to be delivered at project location, but the unloading of all the items is the contractor 
responsibility. 

2. For equipment that is shipped from outside the United States of America, the 
manufacturer will cover import taxes and duties, excluding any secondary Custom 
screening cost and excluding fees for containers held at the designated port in excess 
of the first five (5) days of storage at the port. 

PART 2 – PRODUCTS 

2.01 GENERAL 

A. The Equipment specified herein shall be furnished by the BioDryer manufacturer, who 
shall assume complete responsibility for conformance to the design documents. 

B. The equipment provided shall be complete in all respects including, but not limited to, 
initial lubricants, components, and adjustments as necessary to place the equipment in 
operation to perform its intended functions. 

C. Manufacturers: 

1. The BioDryer equipment shall be manufactured by BioForceTech Corporation. 

D. Materials and Components: 

1. Shaftless Screw Conveyor: 

a. Shaft: 

1) The screw conveyor shall be a 9.5-inch diameter screw design with a 3/4-inch-
thick spiral made of HR Carbon Steel. 

2) The total length of the screw conveyor shall be thirty-four (34) feet, unless 
stated otherwise on the shop drawings. 

2. Housing: 

a. Housing shall be made of an eleven-(11)-inch-wide fabricated U-trough. 

b. The total length of the housing shall be 36 feet long, trough end to trough end, 
unless stated otherwise on the shop drawings. 

c. Housing shall be constructed of 304 SS. 

d. The housing shall be equipped with discharge openings as show and approved on 
the shop drawings. 
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e. The housing shall be covered with a minimum 9-gauge 304 stainless steel cover. 

f. Unless stated otherwise in the shop drawings, the housing cover shall be 
manufactured in maximum four-(4)-feet-long sections to allow access to the screw 
and the liner. 

3. Liner: 

a. Liner shall be an 8-mm-thick HDPE. 

b. Liner to be installed on the entire length of the screw conveyor. 

c. Liner shall be installed with side clips, unless otherwise stated in the shop 
drawings. 

4. Drive and connection: 

a. The drive shall consist of the motor mounted to a gear reducer. 

b. Gear reduction rate 1 to 40. 

c. Motor shall be 480 V, 3 phase, and 60 Hz. 

d. Motors controlled by VFD shall be Inverter Duty Rated. Motor nameplate shall 
identify motor as Inverter Duty Rated. Motors which are inverter duty ready will be 
rejected.  

e. Motors controlled by VFD shall be in compliance with NEMA MG1, Part 31. 

f. The connection of the drive shall be through a flanged connection plate that is 
welded to the spiral. 

5. Supports: 

a. Conveyors shall be fabricated with legs extending 4 to 6 inches below trough invert 
with pre-drilled bolt holes. Conveyor supports to floor or ceiling by others. 

6. Air Compressor: 

a. Air compressor shall be sized to supply sufficient air flow and pressure to three (3) 
BioDryers. 

b. Air compressor shall include an appropriate dryer and filter to meet BioDryer 
requirements for compressed air. 

c. Air compressor shall be manufactured by Quincy Compressors, model QGS-10, 
or approved equal. 

CONFORMED DOCUMENTS



   
City of Yelm  216-1781-042 
Water Reclamation Facility Phase 2 Upgrades 46 78 80-9 May 2022 
Contract Documents  BioDryer 
 

7. Catwalks: 

a. Catwalks shall be made of anodized aluminum. 

b. Catwalks shall be connected to the BioDryer through bolts, no welding between 
catwalks and BioDryer is allowed. 

c. Catwalks shall have a vertical ladder with a safety cage to access the top of the 
BioDryer. 

d. Catwalks shall have a spring-operated safety gate at the top of the vertical ladder. 

e. Catwalks shall be OSHA compliant. 

f. Catwalk shall have an adjustable footing to compensate for any irregularity on the 
floor. 

8. BioDryer: 

a. The BioDryer shall be designed in accordance with the following criteria: 

1) Performance Requirements: 

a) Design inlet air flow: 3,250 acfm at 75 degrees F. 

b) Batch Capacity: 16,000 lb as wet cake. 

c) Operating Hours: up to 8,500 hr/year. 

b. Mechanical Data and Material of Construction: 

1) Cover: Anodized Aluminum. 

2) Body: 304L Stainless Steel (SS). 

3) Drive Wheels: Extrathane (Diameter 500 mm). 

4) Guiding Wheels: Extrathane (Diameter 180 mm). 

5) Electrical panel: NEMA 4, Non-Classified. 

6) Piping Material: Homopolymer Polypropylene. 

7) Design Temperature: 150 degrees F. 

8) Design Pressure: +14 to -14 in wc. 

9) Maximum Length: 40 feet. 
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10) Maximum Width: 15.5 feet. 

11) Unit Height: 13 feet. 

c. Design Parameters: 

1) Normal Pressure Drop across: 16 inches Water Column (WC). 

2) Batch Capacity: 16,000 lb. 

3) Minimum Inlet Moisture Content: 17 percent. 

4) Minimum Outlet Solid Content: 90 percent. 

5) Maximum Outlet Solid Content: 95 percent. 

6) Maximum Internal Temperature 175 degrees F. 

7) Additional Filler: None. 

8) Odor control for the BioDryer see Section 44 31 20. 

9. Control panel: 

a. The BioDryer shall be furnished with a main control panel with the following 
characteristics: 

1) Primary power to be 480 V, 3 phase, 60Hz. 

2) Total installed power 40 kW. 

3) Total current load to be 88 Amps. 

4) Main circuit braker 125 Amps. 

5) SCCR at supply current to be 10 kA. 

6) SCCR of protective device to be 25 kA. 

7) VFD for rotation motors. 

8) VFD for air blower inlet. 

9) VFD for air blower outlet. 

10) VFDs shall be compliant with the most recent published version of IEEE 519. 
If the VFD is not compliant, the equipment manufacturer shall include a line-
reactor as required to comply with IEEE 519. Line-reactor shall be sized by the 
VFD manufacturer.  
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11) Enclosure to be a NEMA 4 type: 

a) One (1) emergency stop button. 

b) One (1) alarm reset button. 

c) One (1) stop button. 

10. Process monitoring device: 

a. Main reactor skid: 

1) Compression load cell, 22,000 lbs. rating. 

2) Load cell converter with 4-20 mA output. 

3) Rotation absolute encoder. 

4) Rotation proximity. 

5) Temperature RTD for Biosolids temperature control. 

6) Pneumatic piston switch. 

b. Air skid: 

1) Temperature RTD for air temperature control. 

2) Differential pressure transmitter. 

3) Relative pressure transmitter. 

4) Air velocity transmitter. 

5) Quick air lock-unlock proximity switch. 

6) Butterfly valve proximity switch. 

7) Pneumatic low-pressure switch. 

8) Discharge water flow switch. 

9) Discharge water tank level switches: Min and Max. 

11. Connections: 

a. All rigid connection between the main reactor skid and any other components must 
be avoided if possible. If a pipe, or any other type of connection, is required on the 
main reactor skid, a flexible joint must be used to reduce any possible interference 
with the loading cells. 
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b. A flexible joint shall be used when connecting with the air skid main exhaust 
discharge pipe. Refer to the shop drawings for any specification and dimensions. 

c. When running electrical conduits or any other type of piping, the main rotation area 
clearance of the main reactor skid must be observed. Refer to shop drawings for 
any details. 

12. Painting: 

a. Shop and field painting to be manufacturers standard except where indicated 
otherwise in specifications. Do not paint the 304SS skid members. 

PART 3 – EXECUTION 

3.01 INSTALLATION 

A. Installation will be conducted strictly as required by the manufacturer and will include all 
necessary connections for a complete and working BioDryer.   

B. Prior to any start-up or testing, the manufacturer shall certify the installation as complete 
and the contractor shall provide said certification in writing to the project engineer.   

C. All testing of the BioDryer will be in the presence of an authorized BioDryer technician.   

3.02 TESTING 

A. Testing must be completed to confirm that the performance criteria that has been defined 
in this section has been met. Contractor will coordinate with operations staff on solids feed 
and biosolids disposal for the performance tests.   

B. Testing of the BioDryer shall not be completed until the other parts of the solids handling 
system has been completed and tested, including but not limited to the centrifuge, boiler, 
odor control system and other related appurtenances.  

C. Failure to meet performance criteria will require necessary system modifications and re-
testing. 

END OF SECTION 
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