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SECTION 11328 
 

SEPTAGE RECEIVING STATION 
 
 
PART 1 - GENERAL 
 
1.1       SUMMARY 
 

A. This Section of the Specification describes the Septage Receiving System(s) with 
grinder, auger, and motor controller.  The equipment shall be installed as shown 
on the Plans, as recommended by the supplier and in compliance with all OSHA, 
local, State, and Federal codes and requirements. 

 
B. The Septage Receiving System shall have a nominal capacity of 400 gpm flow of 

typical septage. 
 

C. The Septage Receiving System shall meet all required standards for a positive 
connection between a truck and a sewer pipe. 

 
D. The unit shall include a screen or a filter, an electrically actuated control inlet 

valve, a magnetic flow meter, a solids washing tank with spray wash assembly, a 
screenings screw conveyor, liquid level sensing system, local control panel and 
motor controller with data collection features.  

 
1.2       REFERENCES 
 

A. Septage Receiving System(s) shall, as applicable, meet the requirements of the 
following industry standards: 
1. American Society for Testing and Materials (ASTM) A 36:  Standard 

Specification for Carbon Steel Plate. 
2. American Society for Testing and Materials (ASTM) A 536-84:  Standard 

Specification for Ferritic Ductile Iron Castings. 
3. American Society for Testing and Materials (ASTM) B-16.42-1979: 

Standard Specification for Class 40 Grey Iron Castings. 
4. American Iron and Steel Institute (AISI) 304 Stainless Steel. 
5. American Iron and Steel Institute (AISI) 4130 Heat Treated Alloy Steel. 
6. American Iron and Steel Institute (AISI) 4140 Heat Treated Hexagon Steel. 
7. Rockwell C. 

 
1.3       SUBMITTALS 
 

A. Shop Drawings:  Submit for approval the following: 
1. Letters of Certification of Compliance on materials, equipment, etc. 
2. Final Certified Drawings showing outline dimensions, foundation layout or 

mounting information, and other pertinent dimensions. 
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3. Field erection instructions, assembly drawings and/or diagrams, detailed 
reference drawing lists, and lists of erection details. 

4. Materials of construction of all components. 
5. The formal test protocol for use during performance testing, if required. 
6. Schematic and hiring diagrams of power, control, and piping systems.  A 

detailed description of operation shall be included for each diagram to 
describe all modes of operation of the system indicated.  When the integrated 
systems required interlocking and control of other components in normal 
operation, these components shall be included in the description of operation. 

 
B. Operation and Maintenance Manuals:  Submit complete Operation and 

Maintenance Manuals in conformance with the Operation and Maintenance 
Manuals Section of Section 01300, Submittals. 

 
1.4       QUALITY ASSURANCE 
 

A. Qualifications: 
1. Qualified suppliers shall have a minimum five years experience at 

manufacturing two-shafted grinding equipment, inclined augers, and motor 
controls with a minimum of 10 installations with similar equipment.  
Supplier shall provide a list of names and dates of installations for 
verification by the ENGINEER or OWNER'S representative. 

 
B. Regulatory Requirements:  Motor controllers shall, as applicable, meet the 

requirements of the following regulatory agencies. 
1. National Electrical Manufacturer's Association (NEMA) Standards. 
2. National Electrical Code (NEC). 
3. Underwriters Laboratory (UL). 

 
1.5       DELIVERY, STORAGE AND HANDLING 
 

A. The equipment shall be packaged in containers constructed for normal shipping, 
handling, and storage. 

 
B. The containers shall provide adequate protection for the equipment in an outdoor 

environment between 7 F and +110 F until time for installation. 
 
1.6       IDENTIFICATION 
 
 A. Each unit of equipment shall be identified with a corrosion resistant nameplate, 

securely affixed in a conspicuous place.  Nameplate information shall include 
equipment model number, serial number, supplier's name, and location. 
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PART 2 - PRODUCTS 
 
2.1       MANUFACTURERS 
 

A. The Septage Receiving System(s) shall be in compliance with these Specifications 
and Plans, and shall be supplied by one of the following manufacturers: 
1. Lakeside,  
2. Huber, 
3. Enviro-Care, 
4. Or approved equal. 
 

B. The naming of a manufacturer in this Section is not an indication that the 
manufacturer's standard equipment is acceptable in lieu of the specified 
component features.  Naming is only an indication that the manufacturer may 
have the capability of engineering and supplying a system as specified. 

 
2.2       SEPTAGE RECEIVING SYSTEM 
 

A. General: 
1. The Septage Receiving System shall be a septic waste processing system that 

shall effectively separate, wash, and dewater septic waste that has been 
delivered to the system by waste delivery vehicles.  The system shall be fitted 
with a 4-inch male cam and groove connector to accommodate connection to 
delivery vehicles. 

2. An electrically actuated plug valve shall control the flow of material into the 
system and a flow meter shall measure the volume of material discharge into 
the system.  The material shall pass into a tank containing an auger.  Solid 
particles shall be trapped by a perforated screen or filter.  The particles shall 
be washed by spray wash system using reclaimed water. 

3. The soft organics and wash water shall pass through the perforations and be 
discharged from the tank liquid drain.  The captured and cleaned solids shall 
be conveyed and dewatered as they are transferred to the auger discharge. 

4. A data collection system shall read hauler information from magnetic swipe 
cards.  The motor controller PLC shall authenticate card data against stored 
information, and ready the entire system for use.  The operator shall depress 
START and STOP pushbuttons to activate/de-activate the system during 
truck discharge.  The PLC shall record the volume of material discharged 
from each truck and save the data to a storage memory within the controller.  
The system shall be capable of uploading transaction data to a PC using an 
RS-232/Hyperterminal data connection.  Data shall be formatted in a 
delimited text file format suitable for import into a spreadsheet software 
program.  A printer shall make a transaction receipt available to the operator, 
showing the date, time, hauler number and transaction volume. 

 
B. Components: 
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1. The Septage Receiving System shall include the inlet piping, motor actuated 
inlet valve, flow meter, tank with a level sensor, spray wash assemblies, 
auger, and motor controller with data collection features. 

 
2.3       INLET PIPING ASSEMBLY 
 

A. General: 
1. An inlet piping system shall provide interconnection between the inlet cam 

and groove fitting and the tank, and accommodate all necessary 
appurtenances, including plug valves and flow meters.  Neoprene gaskets and 
stainless steel fasteners shall be used for interconnection and all dissimilar 
metals shall be dielectrically isolated.   

 
B. Components: 

1. A 4-inch cast aluminum male cam and groove fitting with a Class 150 flange 
adapter shall be provided for connection to influent feed hoses.  A cam and 
groove dust cover shall be provided for odor containment when the system is 
not in use. 

 
2.4       METAL ROCK TRAP ASSEMBLY 
 

A. General: 
1. A metal rock trap shall be used to catch large objects that could jam the 

screen or obstruct the pipes in the system. 
 

B. Components: 
1. The metal rock trap shall be constructed of an ANSI 316 stainless steel tank, 

access cover and stand. 
a. The tank shall have a tapered bottom connected to a release valve. 
b. The tank shall have on the inlet and outlet 4-inch Class150 flanges. 

2. A manual knife valve shall be used to open the bottom of the trap to release 
the captured objects into the drain pan below the trap. 

3. Alternatively, a rock trap cleanout can be used.  The cleanout spanning the 
full width of the tank bottom with access from either side of the tank shall be 
constructed of ANSI 316 stainless steel and be installed upstream from the 
screen enabling removal of rocks and other debris. Both ends of the cleanout 
shall be furnished with 8-inch NPT threads.  An 8-inch schedule 80 threaded 
stainless steel pipe cap shall be mounted on one end and an 8-inch aluminum 
cam & groove male adapter with water tight dust cap on the opposite end. 

 
2.5       PLUG VALVE 
 

A. General: 
1. An electrically actuated valve shall be installed in the inlet piping system. 
2. The valve shall open when the START pushbutton is depressed.  The valve 

shall close when the STOP pushbutton is depressed. 
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3. In the AUTO mode the plug valve shall open and close as controlled by the 
level inputs to the PLC from the analog ultrasonic transducer mounted on the 
tank. 

4. The plug valve shall conform to the requirements of Section 11295, 
Hydraulic Valves, and have a minimum port area percentage of 88%. 

 
B. Components: 

1. Valve Body: 
a. Valve diameter shall be sized to match the diameter of the inlet piping 

system as shown in the Drawings. 
b. The valve throat shall be coated with a corrosion-resistant material. 
c. Flange fittings connected to dissimilar metals shall be dielectrically 

isolated. 
2. Actuator: 

a. The electric actuator shall conform to the requirements of Section 
11290, Actuators, and ANSI/AWWA C540. 

b. Actuator housing shall be rated NEMA 4X. 
c. The valve shall be actuated with 120 volt power from the controller. 
d. Valve shall be fitted with relay-contacts indicating fully open and fully 

closed positions. 
e. The valve actuator shall be cycled at the factory per AWWA C540. 
f. The valve actuator shall be manufactured by Rotork Controls Ltd. or 

approved equal. 
 
2.6       FLOW METER 
 

A. General: 
1. A magnetic flow meter shall be installed in the inlet piping system between 

the plug valve and the septage-receiving tank.  Refer to Specification 17137 
for Magnetic Flow Meter requirements. 

2. The flow meter shall provide a 4-20mA output to the control panel providing 
accurate flow rate measurement for the controller billing system. 

3. The flow tube shall match the size as shown in the Drawings. 
 

4. Flow Tube and Element: 
a. The flow tube liner shall be made of polyurethane or PFA. 
b. Electrode material shall be 316 or 316L stainless steel. 
c. The flow tube shall be rated for usage over a temperature range of 32 F 

to 104 F (0 C to 40 C). 
d. The manufacturer shall supply all the necessary hardware for the 

installation of the flow meter element including, but not limited to, 
flange gaskets, grounding straps or rings, fasteners, and lifting lugs. 

5. Transmitter: 
a. The integrally mounted flow meter transmitter shall be rated for Class 1 

Division 1 service (explosion-proof). 
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b. The transmitter shall be capable of empty pipe detection with associated 
display and configurable discrete output. 

c. The transmitter shall be rated for usage over a temperature range of 32 
F to 104 F (0 C to 40 C). 

 
2.7       RADAR LEVEL TRANSMITTER 
 

A. Refer to Specification 17125 for Radar Level Transmitter requirements. 
 
2.8       TANK 
 

A. Tank shall be 10 gauge (0.1345-inch) thick, AISI 316 stainless steel.  The tank 
shall include supports for the mounting of two spray wash systems. 

 
B. The tank shall have a straight-pipe liquid discharge port. 

 
C. The tank shall provide an inspection cover for access to the auger. 

 
D. The tank cover shall have a 4-inch minimum vent and removable cap.  
 
E. The tank shall provide a mounting receptacle for the ultrasonic transducer. 
 

2.9       SPRAY WASH ASSEMBLIES 
 

A. General: 
1. Two spray wash assemblies shall be mounted in the tank to provide wash 

water for the auger screen trough.  The spray wash shall rinse the organic 
material from the processed solids back into the waste stream. 
a. The upper spray wash manifold shall be positioned to direct spray onto 

the walls of the tank and the screen trough. 
b. The lower spray wash manifold, located on the bottom side of the screen 

trough shall spray onto the perforations of the trough ensuring the 
perforations remain open. 

2. Spray wash solenoid valves shall be automatically energized by the system 
controller allowing wash water to spray into the screen trough whenever the 
auger spiral is in operation.  The spray wash solenoids shall be automatically 
de-energized, stopping the flow of wash water whenever the auger spiral is 
stopped. 

 
B. Components: 

1. The spray wash assemblies shall consist of a 1-inch spray wash manifold, 
solenoid operated valve, manually operated ball valve, and Y strainer. 

2. The spray wash manifolds shall be of ANSI 304 stainless steel pipes and 
fittings. 

3. The solenoid valves shall be bronze construction, fitted with an explosion 
proof enclosure, housing a 120 volts AC coil. 
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4. The manually operated ball valves shall be ANSI 316 stainless steel and shall 
provide adjustment for the spray wash water flow. 

5. The Y-strainers shall be bronze material, with a 20 mesh ANSI 304 stainless 
steel screen and a plugged blow-off outlet. 

 
2.10       SCREENING CONVEYOR 
 

A. General: 
1. The dewatering screw shall be designed to transport and dewater the screened 

material.  Screw flights shall be all AISI 316 stainless steel construction with 
a minimum thickness of 3/16-inch with increased 3/8-inch thick minimum 
thickness in the screenings collection trough and in the compaction and 
dewatering zone. 

2. Drainage holes shall be provided along the entire length of the screenings 
collection trough invert to allow for gravity drainage of wash water without 
flushing screenings out of the trough. 

3. The auger shall be installed at an inclination of 35 degrees from horizontal. 
  
2.11       MOTOR CONTROLLER 
 

A. General: 
1. The controller shall provide a data collection system that is accessed by a 

card reader.  Authentication of the access card shall reset the flow meter and 
ready the system for a metered transaction. 

2. All controls necessary for the fully automatic operation of the screen shall be 
provided. 
 

B. The electrical control system shall provide for automatic control of the screen via 
a high liquid level using an ultrasonic liquid level control system in connection 
with an adjustable time clock to provide a variable time between cleaning 
operations.   

 
C. The local-mounted main control panel shall include the following items: 

1. Disconnect switch with door handle. 
2. Control transformer. 
3. Variable frequency drive with overload protection. 
4. Modicon M340 programmable logic controller (PLC) to match the Plant 

PLC. 
5. Cabinet heater with thermostat (for outdoor installation). 
6. Cabinet Air Conditioner with thermostat (for outdoor installation). 
7. Elapsed time meter. 
8. Transient voltage surge suppressor. 
9. E-Stop pushbutton. 
10. Power on pilot light. 
11. Screen running pilot light. 
12. Overload shutdown pilot light. 
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13. Drive malfunction pilot light. 
14. Screen stand-by pilot light. 
15. Overload shutdown pushbutton. 
16. Screen hand-off-auto switch. 
17. Lower wash system hand-off-auto switch. 
18. Screenings wash hand-off-auto switch. 
19. Dewatering wash system hand-off-auto switch. 
20. Tank wash system hand-off-auto switch. 
21. Screen forward-off-reverse switch. 
22. Phenolic nameplates. 
23. 600 VAC terminal block. 
24. Proximity sensor with switching amplifier. 
25. Position sensor malfunction pilot light. 
26. NEMA 4X stainless steel enclosure. 

 
2.12       SECURITY ACCESS SYSTEM 
 

A. Use of the septage system shall be for authorized dischargers only with access 
controlled by the control system.  Initial activation of the system shall require use 
of a plant-assigned PIN number (and/or a pre-programmed magnetic swipe card).  
The system shall be capable of supporting a minimum of 300 authorized 
dischargers.  Activation of the system shall open the inlet control valve permitting 
septage or scavenged sludges to be discharged into the plant.  Upon completion of 
unloading, a receipt with discharge information shall be printed for each user.  If 
the discharge cycle is stopped due to a fault, the fault information shall be printed 
on the receipt. 

 
B. The system shall store hauler authorization criteria in a non-proprietary formatted 

file located in the storage memory of the operator interface. The hauler 
authorization criteria file shall be editable on a computer system external of the 
acceptance control station.  
 

C. The system shall be capable of securely accepting a modified hauler authorization 
criteria file electronically from a remote source. The hauler criteria authorization 
file shall be capable of identifying authorized haulers by name in addition to 
hauler ID number.  The hauler name shall be printed on the receipt and kept in the 
hauler discharge information data file.  Systems that are not capable of identifying 
the hauler by name shall not be acceptable. 

D. The system shall be capable of a minimum of one (1) year of retention of hauler 
discharge information.  Hauler discharge information shall be kept in a non-
proprietary data format. 
 

E. The system shall retain electronic backup copies of all discharge data in two 
different locations.  
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F. Upon activation of the system, the controls shall provide automatic control of the 
associated inlet control valve by opening it to allow the hauler to utilize the 
system.  The inlet control valve shall also be automatically controlled with high 
liquid level conditions in screening chamber using the screen’s ultrasonic liquid 
level control system.  If provided, a zero flow empty pipe sensor in the inlet pipe 
shall allow the controls to automatically close the inlet valve after a pre-
determined time period or when the stop button is pressed. 
 

G. Each acceptance control station shall include the following components: 
1. Programmable Logic Controller (PLC). 

a. The PLC shall be used for control and signal processing functions only. 
b. The PLC shall be a Modicon M340 to match the Plant PLC. 

2. 10” minimum Operator Touch Screen Interface with chemical and UV 
protective cover over touch screen.  Refer to Specification 17455 for 
Operator Touch Screen Interface requirements. 

3. Ethernet Switch.  Refer to Specification 17450 for Ethernet Switch 
requirements. 

4. Panel-Mounted Thermal Receipt Printer.  
a. Printer shall include an auto-cutter device for receipt delivery. 
b. Provide printer with two (2) spare paper rolls.  

5. Emergency Stop Pushbutton. 
 

H. The components of the acceptance station control panel shall be provided in a 
NEMA 4X stainless steel enclosure: 
1. Provide a cabinet heater and air conditioner as required. 
2. Except for the E-Stop pushbutton, mount all hauler-accessible components 

behind a see-through hinged NEMA 4X cover and all hauler non-accessible 
components on an interior sub-panel. 

3. Enclosure shall be lockable. 
 
2.13       SOURCE QUALITY CONTROL 
 

A. All fabricated steel components shall be ANSI 316 stainless steel completely 
fabricated in the United States and shall conform to the requirements of 
"Specifications for the Design, Fabrication and Erection of Structural Steel for 
Buildings" published by the American Institute of Steel Construction.  

    
B. The equipment manufacturer's shop welding shall be performed in accordance 

with the requirements of the latest edition of ANSI/AWS D1.1 "Structural 
Welding Code - Steel" published by the American Welding Society. 

 
C. Fabricate all parts and assemblies from sheets and plates of ANSI 316 stainless 

steel sheet with a finish conforming to AISI 316 and ASTM A240 or A666, 
unless noted otherwise.  Fabricate all rolled or extruded shapes to conform to 
ASTM A276.  Fabricate all tubular products and fittings to conform to ASTM 
A269, A351 or A403. 
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D. Do all welding in the factory using shielded arc, inert gas, MIG or TIG method.  

Add filler wire to all welds to provide for a cross section and weld metal equal to 
or greater than the parent metal.   

  
E. Bolts, nuts and washers shall be AISI 316 stainless steel furnished in accordance 

with ASTM A193. 
 

F. All surfaces that are specified to be machined shall be designed and fabricated to 
provide a runout of not more than 0.005 inches and concentricity to within 0.005 
inches. 

 
 
PART 3 - EXECUTION 
 
3.1       INSTALLATION  
 

A. Septage Receiving System(s) and motor controller(s) shall be installed in 
accordance with the supplier’s installation instructions, and in compliance with all 
OSHA, local, State, and Federal codes and regulations. 

 
3.2       MANUFACTURER'S FIELD SERVICE 
 

A. CONTRACTOR shall provide the following services in addition to any other 
services specified herein, and required by these Specifications.  CONTRACTOR 
shall coordinate field service work with manufacturer's representative, OWNER 
and ENGINEER prior to initiating such Work.  An experienced, competent, and 
factory trained representative of the equipment manufacturer shall travel to the 
job site a minimum of two times to provide the following services: 
1. Installation/Start-Up Certification. 

a. Inspect the installation of the equipment covered by these specifications. 
b. Supervise and complete pre-start up adjustments and installation checks. 
c. Conduct initial start-up of equipment and perform operational checks. 
d. Provide a written report certifying that the manufacturer’s equipment 

has been installed properly, started up, and is ready for operation.  The 
report shall conform to the requirements of Specification Sections 
01400, Quality Control, and 01650, Starting of Systems. 

e. Installation/start-up shall conform to Specification Section 01650, 
Starting of Systems. 

2. Training: 
a. CONTRACTOR shall provide manufacturer's representatives to train 

OWNER'S personnel in operation and maintenance procedures.  The 
representatives shall present training programs and on-site 
demonstrations designed to fully acquaint plant personnel at a minimum 
for the following items: 
1) All equipment features. 
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2) Routine scheduled maintenance procedures. 
3) Alternative operational modes. 
4) Emergency procedures. 
5) Spare parts inventories. 
6) Demonstration of the performance requirements of the 

Specifications. 
7) Training shall conform to the requirements of Specification Section 

01650, Starting of Systems. 
 

B. All costs including travel, lodging, meals, and incidentals for the manufacturer 
services shall be included in the CONTRACTOR'S price. 
 

C. Supplier shall provide the services of a factory trained representative to check the 
installation and to start up each Septage Receiving System and controller. The 
factory representative shall have complete knowledge of proper installation, 
operation, and maintenance of equipment supplied.  Representative shall inspect 
the final installation and supervise a start-up test of the equipment. 

 
 

END OF SECTION 
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SECTION 11362 
 

ROTARY SCREW PRESS 
 
 
PART 1 - GENERAL 
 
1.1       DESCRIPTION 
 

A. Scope:  CONTRACTOR shall provide all labor, materials, equipment, 
appurtenances, specialty items, and services required to furnish and install one 
complete and operable rotary screw press equipment as shown and specified in 
the Contract Documents. 

 
B. Equipment Coordination:  To ensure that all the equipment is properly 

coordinated and will function in accordance with the requirements of the Contract 
Documents, the CONTRACTOR shall obtain all the equipment specified herein 
from a single supplier who shall be vested unit responsibility for the proper 
function of the complete system.  However, the CONTRACTOR shall retain 
ultimate responsibility under this Contract for equipment coordination, 
installation, operation and guarantee, and the CONTRACTOR shall furnish and 
install all labor, equipment, materials, appurtenances, specialty items and services 
not provided by the supplier but required for a complete and operable system.  
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.  The equipment furnished shall 
be manufactured and installed in accordance with the best practice and methods, 
and shall operate satisfactorily when installed as shown and specified in the 
Contract Documents. 

 
C. Preliminary Testing:  CONTRACTOR shall base its performance guarantees upon 

the design criteria stated herein.  No sludge will be available for testing of the 
rotary screw press machines until the wastewater treatment facility is constructed 
and becomes operational. 

 
D. Related Work specified elsewhere that shall apply to all equipment, materials, 

labor and services furnished under this Section shall include, but not be limited to, 
the following: 
1. Division 1, General Requirements: 

a. Section 01300, Submittals. 
b. Section 01650, Starting of Systems. 

2. Division 2, Sitework. 
3. Division 3, Concrete.  Blockouts and other details shown on the structural 

drawings may require modifications to suit the particular equipment supplied 
by the CONTRACTOR.  Such modifications shall be made by the 
CONTRACTOR, after review and approval by the ENGINEER. 
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4. Division 5, Metals.  
5. Division 9, Painting:  All protective coatings for equipment and materials 

shall be per Section 09900, Painting. 
6. Section 11451, Polymer Feeders. 
7. Division 15, Mechanical. 
8. Division 16, Electrical. 
9. Division 17, Instrumentation. 

 
E. Motors:  All motors and drives shall be per Section 11100, Electric Motors, and 

shall be TEFC for corrosive duty and shall be sized to be non-overloading over 
the full range of operating conditions specified herein. 

 
F. All programmable logic controllers (PLC) and HMI platforms shall be per 

Division 16 & 17 specifications.  The CONTRACTOR shall have unit 
responsibility for proper coordination to ensure all PLCs on the entire project are 
of the same manufacturer.  The rotary screw press manufacturer shall furnish and 
install PLCs as required for the rotary screw press equipment and control panels, 
and shall assume unit responsibility for the PLCs furnished for the rotary screw 
press equipment and control panels, including input and output capacity and 
capability to successfully control all devices and systems to be controlled by the 
PLCs and to send and retrieve data over a local area network (LAN) between the 
rotary screw press PLC and the plant's monitoring and control PLC based system 
as shown and specified in the Contract Documents.  The rotary screw press 
manufacturer shall provide a letter with his submittal stating that the PLCs to be 
provided are the approved PLC, that all control elements and features as shown 
and specified in the Contract Documents have been configured into the PLC 
logic, and that the PLC will successfully meet all the control requirements of the 
Contract Documents. 

 
G. All VFDs, as required for the rotary screw press equipment, shall be furnished 

and installed by the CONTRACTOR, shall be of the same manufacturer and shall 
be furnished by a single supplier under Division 16, Electrical.  The 
CONTRACTOR shall have unit responsibility for proper coordination to ensure 
all VFDs furnished and installed under Division 16, Electrical, on the entire 
Project are of the same manufacturer.  The CONTRACTOR shall have sole and 
total responsibility for the satisfactory installation and operation of the entire 
rotary screw press equipment including belt drives, motors, VFDs, and controls as 
shown and specified in the Contract Documents.  The rotary screw press 
manufacturer shall assume unit responsibility for the rotary screw press 
equipment motors, and shall assume responsibility that the motors supplied with 
the rotary screw press equipment will successfully operate over the specified 
operating speed range, and that the rotary screw press equipment, including 
motors, will operate successfully over the speed range and all other operating 
characteristics as shown and specified in the Contract Documents.  Manufacturer 
shall submit a letter of compliance stating that the motors for the rotary screw 
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press system are suitable and compatible with the VFDs furnished under Division 
16, Electrical. 

 
H. The manufacturer shall warrant, in writing that all equipment supplied by them 

shall be free from defects in material and workmanship, for a period of 12 months 
from the date of start-up, not to exceed 18 months from the date of delivery, 
unless noted otherwise within the Specifications. 

 
I. The manufacturer of the equipment specified herein shall be required to review 

and satisfy all relevant requirements of other sections of the Contract Documents 
and the requirements of the Drawings.  CONTRACTOR, manufacturer, supplier, 
fabricator or subcontractors furnishing or installing equipment, services and 
specialties associated with this Section shall fully coordinate their efforts to avoid 
potential claims that are based on failure to review relevant Contract Documents. 

 
1.2       QUALITY ASSURANCE 
 

A. Manufacturer's Qualifications:  Manufacturer of the rotary screw press equipment 
shall have experience in providing similar type equipment and shall show 
evidence with his submittal of at least five installations where equipment of the 
same material and same application of the type specified herein have been in 
satisfactory operation for at least five years.  The list of installations shall include 
the name and telephone number of the plant superintendent of each of the five 
qualifying installations. 

 
1.3       SUBMITTAL 
 

A. Shop Drawings:  Submit for approval the following: 
1. Anchor bolt details. 
2. Motor data as indicated in the Section 11100, Electric Motors, including 

type, size and model number; assembly drawings, rated size of the motors 
with calculations supporting the selected motor size; temperature rating. 

3. Complete fabrication and installation drawings for the rotary screw press 
equipment. 

4. Letters from the equipment manufacturer stating that the PLCs furnished and 
installed by the manufacturer, the VFDs furnished and installed by 
CONTRACTOR, and the rotary screw press equipment specified herein are 
totally compatible and will successfully operate under the operating load 
conditions and all other operating characteristics provided by the control 
package specified or shown in the Contract Documents. 

5. A statement from CONTRACTOR stating that the PLCs to be furnished and 
installed by the manufacturer, and the VFDs to be furnished and installed by 
the CONTRACTOR are totally compatible with the rotary screw press 
equipment specified herein, and that the CONTRACTOR has fully 
coordinated all of the efforts and requirements for complete and operable 
rotary screw press equipment. 



 
September 2016 City of Willcox 
11-004 11362-4 Wastewater Treatment Plant 

6. Protective coating data as specified in Section 09900, Painting. 
7. Programmable logic controller (PLC) application software documentation 

shall be submitted for OWNER and ENGINEER information only and shall 
not be subject to formal approval.  Software documentation shall include the 
following as a minimum: 
a. Complete hard copies of all application (e.g., ladder diagram) 

programming.  Documentation shall include complete external and 
internal I/O coil, contact and signal cross referencing, addressing and 
rung numbering.  Documentation shall clearly distinguish between 
internal and real I/O and shall also incorporate extensive English 
language to identify contact, coil and signal functions and for labeling 
and description of program, sub-program and rung purpose and action. 

b. Complete listing of external and internal I/O address assignments, 
register assignments, and preset constant values along with functional 
point descriptions.  Also list all unused/undefined I/O and data table 
registers available.  The I/O that shall be read over the LAN shall be 
written to allow the plant's control system (PCS) to easily read and send 
data, to be able to monitor and control the rotary screw press as 
described in this Section.  The I/O shall be clearly identified in the 
documentation to assist the PMCS supplier to program the PCS. 

c. Complete hard copies of all program documentation for all types of 
programs. 

 
B. Operation and Maintenance Manuals: 

1. Submit complete installation, Operation and Maintenance Manuals, including 
copies of all approved Shop Drawings, test reports, maintenance data and 
schedules, description of operation, and spare parts information. 

2. Furnish Operation and Maintenance Manuals in conformance with the 
requirements of Section 01300, Submittals.  

 
 
PART 2 - PRODUCTS 
 
2.1       PERFORMANCE REQUIREMENTS 
 

A. The rotary screw press shall be capable of dewatering biological sludge from the 
treatment of municipal wastewater as specified herein, after conditioning of the 
sludge with a liquid organic polyelectrolyte chemical (polymer) which is readily 
available in bulk quantities.  Conditioning with inorganic chemicals such as lime 
or ferric chloride will not be acceptable.   

 
B. Each rotary screw press shall be capable of meeting the following minimum 

performance criteria:  
1. Sludge throughput, lbs. d.w.s./hour:  748 @ 1.4%. 
2. Hydraulic capacity, g.p.m.:  105. 
3. Cake solids, percent d.w.s.:  16%. 
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4. Solids capture, percent:  90%. 
5. Active polymer, lbs/ton of d.w.s. in feed:  14-30. 

 
C. All appurtenant equipment and piping normally furnished as an integral 

component of the machine, (with the specific exception of the sludge feed pumps, 
and polymer system) and which are required for proper operation of the unit shall 
be furnished whether or not specific reference is made thereto in these 
Specifications. 

 
D. The entire process shall be monitored and controlled from a Rotary Screw Press 

Control Panel. 
 
E. Rotary Screw Press manufacturer shall provide a complete liquid emulsion 

polymer feeder system per Specification Section 11451, Polymer Feeders. 
 

2.2       PRODUCT AND MANUFACTURER 
 

A. Manufacturers: 
1. Process Wastewater Technologies,  
2. Huber, 
3. Ishigaki, 
4. Or approved equal. 

 
2.3       EQUIPMENT 
 

A. The dewatering in the rotary screw press shall be continuous and accomplished by 
gravity drainage and by pressing sludge with a slowly rotating screw or auger.  
The filtrate shall be drained through the openings in the screen basket or casing.  

 
B. The overall length, width, and height of the fully assembled rotary screw press 

shall not exceed 276-inches, 72-inches, and 90-inches, respectively.   
 
2.4       COMPONENTS 
 

A. The rotary screw press shall include structural frame, dewatering casing (screen 
basket), polymer mixing chamber, polymer metering pump, flocculation tank 
(pipe), dewatered sludge cake conveyor, electrical components and any other 
specified and necessary components. 
1. Structural Frame:   

a. The structural main frame shall be fabricated of steel members 
conforming to AISC Standard Specifications for Structural Steel, into a 
rigid structure, adequately braced to withstand intended loads without 
excessive vibration or deflection. 

b. The framework shall be of welded and/or bolted construction.  All 
welding shall conform to the American Welding Society Structural 
Welding Code. 
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c. The structure shall be designed for installation on a prepared concrete 
foundation and secured with anchor bolts.   

d. The manufacturer shall warrant the frame and the coating for a period of 
three years from the date of start-up, not to exceed three and a half years 
from the date of delivery.  Any defects or corrosion occurring within the 
warranty period shall be repaired or replaced at no additional cost to the 
OWNER. 

2. Dewatering Casing (Screen Basket):   
a. The dewatering casing (screen basket) shall be made of stainless steel 

(Type 316). 
b. An automatic mechanical and/or hydraulic cleaning means shall be 

provided to prevent clogging of the openings.  
3. Polymer Mixing Chamber:  Refer to specifications in Section 11451, 

Polymer Feeders.  
4. Polymer Metering Pump:  Refer to specifications in Section 11451, Polymer 

Feeders. 
5. Dewatered Cake Conveyor: 

a. A screw or belt conveyor shall be provided to transport the dewatered 
sludge cake from the solid outlet of rotary screw press to a dumpster or 
storage site. 

 
2.5       ROTARY SCREW PRESS PROCESS CONTROL PANEL 
 

A. Rotary Screw Press Local Control Panel shall be furnished by the manufacturer.  
The control panel shall be a freestanding or attached NEMA Type 304 4X 
stainless steel enclosure with quick close door clamps, three point handles and 
provisions for bottom entry conduit entrance.   

 
B. General Considerations:   

1. The control panel shall accept a 480 VAC, 60 hertz, 3-phase power input.  A 
main disconnect circuit breaker and operator mechanism shall be included.  
When the disconnect is in the open position, all power shall be removed from 
the control system.  NEMA rated motor starters shall be provided for the 
hydraulic unit and washwater pump.  IEC rated devices are not acceptable.  
A VFD will be supplied for each screw drive. Short circuit protection for 
each motor shall be accomplished utilizing thermal magnetic circuit breakers. 
 Individual thermal overload protection shall be provided.  A control power 
transformer shall be included that will provide 24 VDC and 115 VAC control 
powers to the system.  All logic functions for the system shall be performed 
by general purpose plug-in style relays and timers. 

2. Located on the front of the control panel shall be a CONTROL POWER 
OFF/ON switch.  When in the ON position, the CONTROL POWER ON 
pilot light will be illuminated and control power shall be distributed to the 
control system.  When in the OFF position, the control system shall be held 
de-energized.  Also located on the control panel shall be an EMERGENCY 
STOP pushbutton.  It shall be an illuminated mushroom head style 
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pushbutton that when depressed shall immediately de-energize all moving 
equipment in the system.  An alarm horn shall be included for audible alarm 
annunciation. 

 
C. Control Components: 

1. Enclosures: 
a. Control panel enclosures shall be fabricated of type 304 stainless steel 

and shall be suitable for NEMA 4X service.  Enclosures shall be 
manufactured by Hoffman Manufacturing, Hammond Manufacturing, or 
equal. 

2. Wiring: 
a. All power and control wiring shall be 600 volt, type MTW, insulation 

stranded copper and shall be sized for the required load, 14 AWG 
minimum.  THHN/THWN is not allowed. 

3. Circuit Breakers: 
a. The circuit breaker for the main disconnect shall be thermal magnetic 

molded case units.  Refer to Specification 16476 for low voltage circuit 
breaker requirements. 

4. Motor Starters: 
a. Motor starters shall be full voltage, non-reversing, NEMA Rated 

across-the-line units.  Size 1 minimum.  Coils shall be 120 VAC. 
5. Selector Switches: 

a. All selector switches shall be heavy duty, oil tight/watertight, corrosion 
resistant units rated for NEMA 4X service.  Refer to Specification 
16902 for Selector switch requirements. 

6. Pushbuttons: 
a. All pushbuttons shall be heavy duty, oil tight/watertight, corrosion 

resistant units rated for NEMA 4X service.  Refer to Specification 
16902 for pushbutton requirements. 

7. Pilot Lights: 
a. Pilot lights shall be heavy duty, oil tight/watertight, corrosion resistant 

units rated for NEMA 4X service.  Refer to Specification 16902 for pilot 
light requirements. 

8. Terminal Blocks: 
a. Refer to Specification 16143 for terminal block requirements. 

9. Programmable Logic Controller (PLC) and Variable Frequency Drive 
(VFD): 
a. The PLC shall be a modular type with discrete and analog capabilities. 

The PLC shall be a Modicon M340 to match the Plant PLC. 
b. The VFD shall be UL listed.  Refer to Specification 16485 for VFD 

requirements.  
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PART 3 - EXECUTION 
 
3.1       INSTALLATION 

 
A. Install equipment as specified herein, as described in the Contract Documents, as 

shown on the approved Shop Drawings and as directed by the manufacturer's 
representative. 

 
3.2       PERFORMANCE TEST 
 

A. After start-up of the treatment plant and accumulation of a suitable waste sludge 
inventory by the OWNER, the rotary screw press manufacturer shall witness and 
observe performance tests using the OWNER'S sludge to verify that the unit 
provided meets the minimum requirements specified herein.  The performance 
test shall be scheduled for completion not later than 30 days prior to 
CONTRACTOR'S Substantial Completion. 

 
B. The manufacturer shall be notified of the time for performance tests to be 

conducted by the OWNER and shall provide the full-time services of a qualified 
factory representative for the on-site performance tests to observe the testing and 
analytical procedures, and to certify that the rotary screw press was operated in 
accordance with the operating requirements and recommendations of the 
manufacturer.  Within seven calendar days after the performance tests, 
CONTRACTOR shall submit a letter from the manufacturer to certify the 
manufacturer's observance of the performance tests as specified above.  All costs 
for the manufacturer services under this Part shall be included with the 
CONTRACTOR'S bid. 

 
C. Prior to the performance tests, the manufacturer shall perform testing as necessary 

to determine and recommend the most effective type of polymer to produce the 
specified performance.  Any additional tests necessary beyond the initial tests 
shall be at the manufacturer's own expense, if the prior test fails to meet the 
specified performance.  The rotary screw press manufacturer shall provide all 
polymer required for testing. 

 
D. After demonstrating that the unit provided meets the minimum requirements 

specified herein with a particular polymer, the rotary screw press manufacturer 
shall provide an initial supply of polymer to the OWNER.  The initial supply shall 
consist of six (4) 55-gallon polymer drums to demonstrate performance 
compliance.  

 
E. The OWNER shall provide sludge feed, water, electrical power, and sludge cake 

disposal necessary to conduct the performance tests. 
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F. The cost of laboratory test necessary to confirm rotary screw press performance 
for the initial test shall be borne by the OWNER.  If a retest is required, then the 
manufacturer shall pay for the subsequent laboratory tests. 

 
G. Performance shall be determined as follows: 

1. One sample each shall be collected by the OWNER on the feed sludge 
stream, the dewatered sludge cake, and the filtrate stream for each hour 
during the test.  The test shall consist of one continuous eight hour run-
period.  

2. All of the samples shall be analyzed by the OWNER in accordance with the 
latest edition of Standard Methods. 

3. All of the sludge cake and filtrate samples shall meet the requirements 
specified above providing the sludge feed meets the requirements specified 
above. 

 
H. If, in the opinion of the OWNER, the performance test results do not meet the 

requirements specified herein, the OWNER will notify the CONTRACTOR of 
non-acceptable performance.  CONTRACTOR shall within 60 days, and at his 
own expense, make all necessary adjustments, additions, and modifications as 
required to meet the performance and capacity requirements specified herein.  
Supplemental testing shall be completed within the same 60 days.  The rotary 
screw press equipment shall not be accepted by the OWNER until these 
requirements are met. 

 
I. If, in the opinion of the OWNER, a performance acceptance test or retest is 

successful and meets the requirements specified herein, the OWNER will 
recommend, by letter, the official acceptance of the equipment. 

 
3.3       MANUFACTURER'S FIELD SERVICES 
 

A. CONTRACTOR shall provide the following services in addition to any other 
services specified herein, and required by these Specifications.  CONTRACTOR 
shall coordinate field service work with manufacturer's representative, OWNER 
and ENGINEER prior to initiating such Work.  An experienced, competent, and 
factory trained representative of the equipment manufacturer shall travel to the 
job site a minimum of two times to provide the following services: 
1. Installation/Start-Up Certification: 

a. Inspect the installation of the equipment covered by these specifications. 
b. Supervise and complete pre-start up adjustments and installation checks. 
c. Conduct initial start-up of equipment and perform operational checks. 
d. Provide a written report certifying that the manufacturer's equipment has 

been installed properly, started up, and is ready for operation.  The 
report shall conform to the requirements of Specification Sections 
01400, Quality Control, and 01650, Starting of Systems. 

e. Installation/start-up shall conform to Specification Section 01650, 
Starting of Systems. 
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2. Training: 
a. CONTRACTOR shall provide manufacturer's representatives to train 

OWNER'S personnel in operation and maintenance procedures.  The 
representatives shall present training programs and on-site 
demonstrations designed to fully acquaint plant personnel at a minimum 
for the following items: 
1) All equipment features. 
2) Routine scheduled maintenance procedures. 
3) Alternative operational modes. 
4) Emergency procedures. 
5) Spare parts inventories. 
6) Demonstration of the performance requirements of the 

specifications. 
7) Training shall conform to the requirements of Specification Section 

01650, Starting of Systems. 
 

B. All costs including travel, lodging, meals, and incidentals for the manufacturer 
services shall be included in the CONTRACTOR'S price. 

 
 

END OF SECTION 
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SECTION 11375 
 

OXIDATION DITCH 
 

 
PART 1 - GENERAL 
 
1.1       SUMMARY 

 
A. Furnish and install the following oxidation ditch system equipment: 

1. Two (2) VFD low speed, fixed, mechanical surface aerators.  Each aerator 
shall consist of a drive motor, gear reducer, coupling, surface impeller, and 
appurtenances. 

2. Two (2) submersible, direct driven or gear driven mechanical mixers for 
installation in the anoxic zones.  Each mixer shall consist of a impeller, guide 
rail and manual lifting hoist assembly. 

3. Two (2) internal recycle flow control gates.  Each gate shall consist of a 
manual drive gear reducer, stand shaft and gate assembly. 
 

B. One (1) control system consisting of monitoring for each dissolved oxidation 
(DO) loop, oxidation reduction potential (ORP) indication for the oxidation ditch 
process, and control logic for the oxidation ditch system process. 
 

C. All equipment specified under this Section shall be furnished by a single 
manufacturer.  
 

D. The CONTRACTOR shall have the responsibility to coordinate the installation of 
the equipment.  Any revisions necessary shall be subject to the ENGINEER'S 
review and approval. 

 
E. Related Sections: 

1. Section 01300, Submittals. 
2. Section 01640, Materials and Equipment. 
3. Section 01650, Starting of Systems. 
4. Section 11100, Motors. 
5. Section 11285, Hydraulic Gates. 
6. Section 16001, Packaged Systems and Control Panels. 
7. Section 17451 PLC System Hardware. 
 

1.2       REFERENCES 
 

A. The following is a list of standards which may be referenced in this Section: 
1. American Gear Manufacturers Association (AGMA). 
2. National Electric Manufacturer's Association (NEMA). 
3. American Federation of Bearing Manufacturers Association (AFBMA). 
4. American Society of Testing Materials (ASTM). 
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5. American Welding Society (AWS). 
6. Steel Structures Painting Council, American National Standards Institute 

(SSPC). 
 

1.3       SUBMITTALS 
 

A. Submittals shall be made in accordance with Section 01300, Submittals. 
 

B. Shop Drawings: 
1. Letters of Certification of Compliance on materials, equipment, etc. 
2. Final Certified Drawings showing outline dimensions, foundation layout or 

mounting information, anchor bolt locations, aerator impeller diameter, 
aerator impeller rotational speed (rpm), aerator impeller tip speed (fps), field 
connections and other pertinent dimensions. 

3. Field erection instructions, assembly drawings and/or diagrams, detailed 
reference drawing lists, and lists of erection details. 

4. Shop Detail Drawings showing individual sub-assemblies and fabricated 
pieces with material specifications and other applicable data. 

5. Installation instructions, operating and/or service manuals, and all other data 
pertinent to operating or servicing the complete apparatus.  Preventative 
maintenance instructions and recommended frequency. 

6. Schematic and wiring diagrams of power, control, and piping systems.  A 
detailed description of operation shall be included for each diagram to 
describe all modes of operation of the system indicated.  Where the 
integrated system requires interlocking and control of other components in 
normal operation, these components shall be included in the description of 
operation. 

7. General bulletins and product literature describing complete apparatus 
including operating principles and fundamentals. 

8. Service data sheets showing design performance, utility requirements, etc., as 
applicable to the specific duty for which the equipment is furnished.  

9. Curves and/or data for overall range of operation from minimum to 
maximum capacity or load, showing capacity or load, utilities motive 
medium required, total or incremental differential head, and other pertinent 
information applicable to the equipment or its component assemblies. 

10. Materials of construction of all components. 
11. Renewal parts list with diagrammatic or cross-section Drawings showing part 

identification.  Material analysis or trades designation for each significant 
part is to be noted on parts lists or on a separate sheet. 

12. Bearing manufacturer's standard identification and/or interchangeable 
number for all anti-friction bearings in the equipment proper and its 
accessory items. 

13. A local control panel engraved nameplate legend. 
14. Installation, operation and start-up procedures including lubrication 

requirements. 
15. Total weight of the equipment including the weight of the single largest item. 
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16. A list of spare parts that are supplied with the project. 
17. Written certification from Royal HaskoningDHV or Landustrie Sneek B.V 

that the proposed aerators are guaranteed to meet the specified velocity 
requirements.  In lieu of approval by the named entities, manufacturer shall 
conduct an on-site velocity test and on-site clean water oxygen transfer 
testing in both basins per ASCE 2-06.  Self-certification is not allowed. 

18. Warranty in accordance with Paragraph 1.5 of this Specification. 
19. Each Shop Drawing Submittal shall include a hard copy of the relevant 

Specification Section and shall be clearly marked to indicate whether the 
requirements for equipment and/or services in the Specification Section are 
met by writing "accept" or "deviate" next to each Paragraph.  If clarifications 
are needed to any of the Paragraphs in the Specification Sections due to 
deviations, they shall be addressed next to the Paragraph as such and 
explained further with any additional information necessary.  If any 
exceptions and/or deviations are proposed to any of the Specifications, they 
shall be clearly noted as such in the Submittal, and an explanation of any 
deviation and/or exception shall be provided.  The CONTRACTOR shall 
furnish equipment and/or services as specified if an exception and/or 
deviation is rejected.  Failure to include a copy of the marked-up 
Specification sections, along with justification(s) for any requested deviations 
to the Specification requirements, with the submittal shall be sufficient cause 
for rejection of the entire submittal with no further consideration. 

 
C.  The aeration equipment manufacturer shall submit the following information. 

1. Test report of full-scale oxygen transfer test in oxidation ditch with aerators 
of similar size installed. 
a. Results from aerators in square tanks or other facilities which are not 

full-scale operating oxidation ditches are not acceptable. 
b. Test results must be in U.S. standard units of 1 atm, 20 C, alpha=1.0, 

beta=1.0, DO=0.  Temperature shall be corrected with an Arrhennius 
coefficient of 1.024 and alpha and beta shall be measured on site if the 
test was performed using dirty water test methods. 

c. Minimum standard oxygen transfer efficiency of the surface impeller 
shall be 3.5 lbs O2/HP-hr.  Motor cut sheets shall be included to 
document efficiency used to convert wire to motor HP. 
 

D. Shop Test Results:  Submit results of routine factory motor tests. 
 

E.  Field Test Results:  Submit a written report giving the results of the required field 
tests. 
 

F. Manufacturer's Reports:  Submit written report of the results of each visit by a 
manufacturer's serviceman, including purpose and time of visit, tasks performed 
and results obtained. 
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G.  Operation and Maintenance Manuals:  Submit complete Operation and 
Maintenance Manuals in conformance with the Operation and Maintenance 
Manuals Section of Section 01300, Submittals. 

 
1.4       DELIVERY, STORAGE, AND HANDLING 

 
A. The system components shall be stored and temporarily supported prior to 

installation in strict accordance with the Manufacturer’s recommendations and 
instructions.  All exposed surfaces shall be protected.  Keep records of the storage 
parameters and the dates that the storage procedures were performed.  The 
CONTRACTOR shall be responsible for work, equipment, and materials until 
inspected, tested and finally accepted. 

 
B. Gear reducers and motors shall be stored in buildings or trailers which have a 

concrete or wooden floor, a roof and fully closed walls on all sides.  The 
equipment shall be protected from being contaminated by dust, dirt and moisture. 

 
C. Fabricated assemblies shall be shipped in the largest sections permitted by carrier 

regulations and shall be properly match-marked for ease of field erection.  The 
units shall be erected and lubricated in strict accordance with the instructions of 
the Manufacturer’s field engineer. 

 
1.5       WARRANTY 
 

A. The oxidation ditch system equipment manufacturer shall guarantee that the 
materials and/or the workmanship of the equipment supplied be free of defects for 
a period of one year from the date of actual start-up of the equipment and after 
acceptance of the system installation by the OWNER, providing the equipment 
has been operated and maintained in accordance with the manufacturer's 
guidelines.  The warranty shall cover parts and labor and shall be in printed form. 

 
1.6       MAINTENANCE 
 

A. Special Tools and Spare Parts: 
1. Provide to the OWNER one set of special tools, calibration devices, or 

instruments required for operation, calibration, and maintenance of the 
equipment. It is the intent of this Specification to provide only one set of 
tools required for this equipment and similar equipment specified elsewhere. 
 

1.7       SYSTEM DESCRIPTION 
 

A. The oxidation ditch system shall be able to treat the design flow rate of 0.6 MGD 
(maximum month average daily flow) and peak-hour flow rate of 1.5 MGD with 
influent and design effluent concentrations as follows: 
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Parameters Influent Effluent 

BOD, mg/L 360 Less than 30 
TSS, mg/L 340 Less than 30 
TN, mg/L 50 7 

BOD and TSS Removal Efficiency 85% 

pH 6 - 9 

Temperature, C 10 - 30 

Elevation, feet 4,160 
 

B. The oxidation ditch system shall consist of two ditches so one ditch can be taken 
out of service as required for maintenance. 

 
PART 2 - PRODUCTS 
 
2.1       MANUFACTURERS 

 
A. Oxidation Ditch System Manufacturer:  

1. Ovivo, Salt Lake City, Utah. 
2. WesTech 
3. Or approved equal. 
 

B. The use of a manufacturer's name and model or catalog number is for the purpose 
of establishing the standard of quality, type of system, and the configuration 
desired. 

 
2.2       AERATOR DESIGN AND PERFORMANCE 

 
A. Performance: 

1. The surface impeller shall be capable of delivering an oxygen transfer 
efficiency of no less than 3.5 lb O2/HP-hr based on motor output power at 
standard transfer conditions.  If the Manufacturer cannot provide full 
documentation as required in Paragraph 1.3, to demonstrate compliance with 
this requirement, the Manufacturer shall perform full-scale tests of oxygen 
transfer efficiency in the presence of the ENGINEER. 

2. Aeration equipment shall provide a minimum of 1.0 ft/sec average velocity at 
full power.  The Manufacturer shall perform on-site testing unless either 
Royal HaskoningDHV or Landustrie approval has been provided.  
CONTRACTOR is responsible for all OSHA approved bridges required to 
conduct any velocity and oxygen transfer testing. 

3. The aeration equipment shall be capable of effectively mixing the basin 
during basin dewatering until the water level in the basin is reduced to a 
depth of three (3) feet.   
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B. Aerator Motors: 
1. Each aerator shall be driven by a single speed 40 HP, totally enclosed fan 

cooled, constant torque, premium efficiency motor wired for 460 volt, 60 
cycle, 3 phase current and suitable for VFD application with a 2:1 speed 
turndown.  The motors shall be rated at 50 degree C ambient with Class F 
insulation and shall have a Class B temperature rise at full load.  The motor 
shall have a service factor of 1.15 on sine wave power and a 1.0 service 
factor on VFD applied power and shall comply with the applicable provision 
of the Standards of  NEMA.  The minimum AFBMA B10 bearing life shall 
be 200,000 hours.   The nominal motor speed shall be 1,800 rpm. 

2. The motors shall be cast iron construction, Mill & Chemical or Corro-duty, 
and shall flange mount to the gear reducer.  They shall be mounted in a 
vertical position to the gear reducer and furnished with a canopy cap (drip 
cover) and suitable lifting lugs.  The motor to gear reducer connection shall 
be accomplished by the use of a flexible coupling. 

3. Motors shall be suitable for operation in a moisture-laden atmosphere.  The 
conduit boxes shall be gasketed with neoprene or equivalent material, so as to 
prevent moisture from entering the stator through the conduit box.  Stainless 
steel condensation drains shall be suitable positioned in the lower external 
surface, so that any accumulation of moisture can drain completely from the 
motor housing.  Ball bearings shall be supplied and shall be grease 
lubricated.  Grease reservoirs shall be ample and provisions shall be made for 
re-greasing with a lubrication system where grease is flushed through the 
bearings.  The winding end turns shall be dipped and baked with a non-
hygroscopic varnish, the stator bores and rotor cores shall be coated with 
epoxy paint.  The entire enclosure shall be finish painted by the motor 
manufacturer at the factor with a corrosion resistant paint to provide 
additional protection against moisture contaminants.  The nameplates shall be 
stainless steel. 

4. Each motor shall be equipped with a suitable sized space heater to keep 
condensation from forming when the motor is not running. 

5. Each motor shall be equipped with a normally closed thermostatic heat 
protection device to protect the motor from overheating during operation.  
The unit shall immediately stop the aerator drive motor in the event of 
excessive heat buildup. 
 

C. Aerator Gear Reducers: 
1. Each gear reducer shall be of the helical gear type and shall be sized with a 

minimum service factor for all components of the reducer of at least 2.5 
times the motor nameplate horsepower rating in accordance with applicable 
AGMA standards 2001-C95 errata June 28, 1990, when each unit is 
operating at full load motor horsepower, 24 hours a day continuous running 
under moderate shock loads.  The efficiency shall be not be less than 94 
percent based on the gear reducer input horsepower. 

2. The gear reducers shall be designed for vertical input and output shaft 
operation and the housing shall be cast iron construction with provisions for 
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the attachment of suitable lifting devices.  Each reduction unit shall have 
gearing of the helical gear type.  Worm gearing will not be acceptable.  The 
units shall be designed to AGMA Service Classification III.  All shafts shall 
be supported on tapered roller or double spherical roller bearings.  Gears and 
pinions shall be made of alloy steels.  Shafting shall be made out of medium 
carbon steel.  The gear teeth shall be through-hardened or carburized.  Flame 
hardened gears will not be acceptable.  All gears shall be made from alloy 
steels with sufficient hardenability to obtain case and core properties meeting 
the requirements for grade 2 material in accordance with ANSI/AGMA 
2001-C95.  The steel alloy shall be selected, and the heat treatment shall be 
controlled to obtain a microstructure that meets all the requirements for grade 
2 material in accordance with ANSI/AGMA 2001-C95.   

3. All gears shall meet the accuracy requirements for AGMA quality No. Q12 
in accordance with ANSI/AGMA 2001-B88.  Pitting resistance and bending 
fatigue resistance shall be rated in accordance with ANSI/AGMA 2001-B88. 

4. All bearings incorporated within the gear reduction unit shall have a rating 
life expectancy (B10) of 100,000 hours rating life expectancy, except those 
bearings attached directly to the output shaft which shall have a rating of 
250,000 hours.  All bearings shall be of the anti-friction type.  Bearing life 
shall be rated in accordance with the ANSI/AFBMA standard 11-1990 based 
on operating continuously at the rated full load horsepower and speed. 

5. The lubrication of the speed reducer shall conform to AGMA 9005-E02.  A 
reliable lubrication system shall be provided for the gears and bearings.  
Lubrication systems which rely wholly or in part upon an oil circulating 
pump shall incorporate a proven reliable pressure device which will 
immediately stop the driving motor and transmit an alarm signal to the motor 
control center in the event of insufficient lubrication.  Each electrical switch 
shall be wired to its respective aerator motor control center.  External oil 
cooling will not be permitted.  The unit shall be provided with a dipstick or 
sight glass to observe oil levels.  Oil fill and drain lines shall be sufficient 
size to permit efficient functioning and shall be located on the gear unit in a 
position which is easily accessible from the bridge platform.  The oil drain 
piping shall be installed so that a container may be placed under the drain 
discharge. 
a. The CONTRACTOR shall supply the first charge of run in oil for the 

reducers, and if necessary due to run time, the change of oil.  The 
CONTRACTOR shall purchase the oil from a local firm selected by the 
OWNER in accordance with the information in the Operation and 
Maintenance manual to assure lubricant compatibility. 

6. All grease lubricated bearings shall have seals to retain the grease.  The low-
speed shaft shall have grease lubricated bearings and shall have a dry well to 
prevent oil leakage.  The dry well shall be 100% maintenance free with no 
wearing parts.  The dry well shall be sealed by a non-contact double labyrinth 
seal with a return drain above.  Additionally, the output end of the well shall 
include the upper and lower bearing seals and separate oil seal.  All grease 
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lubrication pressure lines shall be fed from fittings accessibly located above 
the platform supporting the mechanism. 

7. The housing shall be constructed of high tensile strength gray cast iron 
conforming to ASTM A48 class 30 minimum with integral dry well 
construction to eliminate oil leakage at the output shaft and prevent loss of 
lubrication in the event of a seal failure. The housing shall be stress relieved 
prior to machining.  The housing shall be tested to preclude casting porosity 
or weld defects that could result in oil leakage.  Lifting lugs shall be provided 
on the housing suitable located to enable safe removal of the combined 
electric motor and gear unit from the supporting platform.  Removable 
inspection cover(s) or inspection port(s) shall be provided. 

8. Each gear reducer shall be mounted on a support with hot dipped galvanized 
steel bolts.  The support shall be mounted on four (4) zinc plated jack studs 
embedded in the platform structure and designed to withstand all normal 
operating loads.  The jack studs shall have the capability to provide a total 
vertical adjustment of six (6) inches.  The jack stud nuts shall be drilled and 
tapped with set screws and vibration isolation pas and stainless steel washers 
shall be provided. 

9. Each gear reducer shall be equipped with a suitable oil immersion-type heater 
for preheating the lubrication oil prior to start up after prolonged periods of 
shutdown in cold weather.  The heaters shall have an automatic thermostatic 
control shall operate on the control voltage. 

 
D. Aerator Shop Tests: 

1. The motor and gear reducer assembly shall be trial fit at the factory and 
match marked for ease of onsite installation.  The high speed coupling halves 
shall be factory mounted and aligned.  The CONTRACTOR shall be 
responsible for assuring proper alignment and gap tolerance as set forth in the 
installation instructions. 

2. The gear reducer shall be run under no load conditions at full speed until the 
oil temperature has stabilized.  The overall lubricant temperature and 
pressure shall be recorded during steady state operation. 

3. After successful completion of the shop test and while the gear reducer is at 
operating temperature, the lubricant shall be drained and the gear reducer 
shall be flushed with filtered oil.  The flushing oil shall be drained and the 
gear reducer shall be prepared for shipment. 

 
E. Aerator Impellers, Shafts, and Couplings: 

1. The surface impeller shall be of a design approved by Royal HaskoningDHV 
or Landustrie for use in oxidation ditch systems and shall provide 
oxygenation and propulsion of the mixed liquor in the oxidation ditch. 

2. The impeller assembly shall consist of a surface impeller and submerged 
impeller (if required) connected to a common aerator shaft.  The surface 
impeller shall provide oxygenation and propulsion of the mixed liquor in the 
oxidation ditch.  The submerged radial impeller shall provide additional 
propulsion of the mixed liquor at the bottom portion of the oxidation ditch.  
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The impeller assembly shall operate at a maximum output speed of 49.69 
rpm.  The surface impeller shall present a minimum amount of edge 
perpendicular to the flow to prevent any attachment of solid materials.  

3. Each surface impeller shall be a rim-blade type with a minimum of seven (7) 
equally spaced blades and constructed of ¼” minimum steel plate.  The rim 
plate shall be submerged at all operating conditions, except during basin 
draining operations, to reduce the effect of variable loading on the aerator 
support structure and deck.  This shall be clearly shown on the submittal 
drawings.  The impeller blades and disc shall be an integral, shop welded unit 
requiring no field assembly or welding. 

4. Each submerged radial impeller (if required) shall consist of radial pumping 
blades and hub that shall be an integral, shop-welded unit requiring no field 
assembly or welding.  Each submerged radial impeller shall draw no more 
than 15% of the aerator nameplate horsepower at full speed immersion. 

5. The submerged radial impeller (if required) shall be positioned above the 
basin floor and a horizontally adjustable wall extension adapter plate shall be 
provided unless the partition wall extension is shown on the Drawings as 
formed with the partition wall.  If, required, the adaptor plate shall be 
constructed out of 304 stainless steel plate, configured to simulate thickness 
of the partition wall, and shall be rigidly secured to the concrete partition 
wall with stainless steel fasteners. 

6. The aerator shaft shall be attached to the gear reducer by a rigid, cast iron 
flange-type coupling.  A retainer plate shall be provided for mounting to the 
end of the gear reducer output shaft to provide protection against 
disengagement of the coupling from the gear reducer output shaft.  The 
flanges and flange-type coupling shall be assembled with A325 high strength 
bolts only.  Stainless steel fasteners are not acceptable. 

7. All structural steel used in the fabrication of the aerator shall conform to the 
requirements of ASTM A36.  All shop welding shall conform to the latest 
standards of AWS.  Fabricated assemblies shall be shipped in convenient 
sections as permitted by carrier installations. 

8. Manufacturers without five (5) operating US installations of dual impeller 
aerators of a similar design as this project and who have not been in 
operation for at least five (5)  years must include single impeller aerators per 
all other requirements of this specification. Additionally, manufacturers not 
meeting these requirements must provide a mandatory of one in-channel flow 
boosting mixer per channel (4 total per project) at the midpoint of the channel 
straight length designed to impart 0.5 ft/sec when the aerators are off.  All 
bridges, electrical/instrumentation/SCADA improvements and engineering 
calculations required for a complete and functioning system must be included 
in the Contractor’s lump sum price. 
 

F. Aerator Painting: 
1. Unless otherwise noted, all ungalvanized fabricated iron and steel surfaces 

shall receive a shop cleaned surface preparation equivalent to SSPC-SP-10 
immediately prior to shop priming.  Shop priming shall consist of one (1) 
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coat(s) of Tnemec 161-1211 primer or equal to 3.0 to 5.0 mils DFT.  Touch 
up and finishing painting shall not be the responsibility of the manufacturer.  

2. The motors and gear reducers shall receive a minimum shop cleaned surface 
preparation equivalent to SSPC-SP-1 immediately prior to shop priming and 
finish coating.  Shop priming and finish painting shall consist of a coating 
that is compatible with a high quality finish coating that is specifically 
resistant to chemical, solvent, salt water, and acid environmental conditions.  
Touch up painting shall not be the responsibility of the equipment 
manufacturer. 
 

G. Aerator Spare Parts: 
1. One (1) oil sensing cut out switch and one (1) flexible motor coupling shall 

be provided. 
2. One (1) complete aerator gear reducer shall be provided. 
 

H. Mixer Design and Performance: 
1. The submersible mixers for the oxidation ditch system shall be furnished by 

the aerator manufacturer, and, where possible, shall be of the identical model.  
Each mixer shall include a motor, bearings, mechanical seals, stainless steel 
shafts, A48 class 35 or 40 cast iron housing, and machined fits for circular 
cross section O-rings, non clogging propeller, designed for mixing raw or 
processed sewage.  Each mixer shall be mounted in the basin and each unit 
shall have a hoist and rail retrieval system that does not require anyone 
entering the basin to install or remove the mixer. 

2. The mixer design is based on the performance requirements for the biological 
nutrient removal system; consideration of the future long term operational 
and maintenance costs to the OWNER; minimum pumping rate required per 
basin; optimization of mixing efficiency (HP/MG) and hydraulic profile of 
the polyurethane or stainless steel blade design; and specific features (e.g., 
silicon carbide and mechanical seals, pre-chamber) to protect against 
moisture intrusion into the unit.  No exceptions will be made to these 
performance requirements as specified in this Section. 

3. Anoxic Basin Mixer Details (per basin): 
a. Number of mixers required: one. 
b. Propeller speed: 828 rpm (minimum). 
c. Horsepower: Maximum of 4.0 HP. 
d. Thrust: 193 pounds (Maximum) 

I. Mixer Motors: 
1. Each mixer shall be furnished with a squirrel cage, induction motor enclosed 

in a watertight housing suitable for use and compatible with variable 
frequency drive systems without special order requirements such as “inverter 
duty”.  The motors shall be furnished with moisture resistant Class F 
insulation treated to be moisture resistant, NEMA B design, 1.13 service 
factor, designed for continuous duty and shall be non-overloading throughout 
the entire mixer range of operation with utilizing the motor service factor.  
Motors shall be capable of sustaining 15 starts per hour (unlimited starts with 
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VFD) at a minimum ambient temperature of 40 degrees C.  Motors shall be 
capable of uninterrupted operation with a voltage drop of 10%. 

2. The motor rotor and stator, as well as all bearings shall be located in an air 
filled chamber that is isolated from the seal chamber.  Motor cooling shall be 
accomplished by submergence in the mixed liquid.  Thermal switches shall 
be furnished to monitor stator temperature.  The stator shall be equipped with 
two (2) thermal switches or thermistors, embedded in the end coils of the 
stator winding.  Thermal switches shall automatically de-energize the motor 
when it’s temperature exceeds a preset limit.  The mixer manufacturer’s 
nameplates shall be engraved or stamped on stainless steel and fastened to 
the motor casing with stainless steel screws or drive pins. 

3. Power and cable controls shall be furnished in lengths to run continuously 
from the mixer to the mixer control panel as shown on the Drawings and as 
specified herein.  Cables shall terminate with conductor sleeves.  Cables shall 
be of the “SO” type and shall conform to industry standards for loads, 
resistance under submersion again sewage, and be of stranded construction.  
The power cables entering the motor housing shall prevent the moisture from 
gaining access to the motor even in the event of complete power or control 
cable break while under water.  The cables shall enter the mixer through a 
heavy duty entry assembly that shall be provided with an internal grommet 
assembly to protect against tension once secured and must have a strain relief 
assembly as part of standard construction.  The cables for each mixer shall be 
bundled in 10 ft segments for overall neatness and ease of mixer removal. 
 

J. Mixer Shop Test: 
1. Each submersible mixer shall be given a factory test during which the mixer 

shall be run for a minimum of one half hour.  Tests shall show that the mixer 
has the general characteristics of amp draw, starting capability, and such 
other properties as appear on the approved submersible mixer shop drawings 
without overheating or excessive vibration. 

2. One copy of all test data shall be submitted with the Operation and 
Maintenance manuals.  At a minimum, shop test results shall include the 
following information for each submersible mixer: 
a. Mechanical and electrical integrity check established by physical 

inspection and be megger prior to applying power. 
b. Power leads shall be applied and the motor started to verify proper 

rotation. 
c. Mixer shall be run in the submerged condition to verify amp draw, 

starting capability, mechanical and electrical integrity. 
d. After running, the unit shall again be checked by megger and by 

physical inspection. 
 

K. Mixer Propeller and Shaft: 
1. Mixer propellers shall be PUR (polyurethane resin) and/or ductile cast iron or 

steel that is resistant to chemical effects and provides the highest mixing 
efficiency due to the blade cross section.  Welded steel or stainless steel 
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propellers shall not be accepted.  The propeller vanes shall be smooth, 
finished throughout, and shall be free from sharp edges.  The surface of the 
propeller shall be free from defects and surface protrusions and shall be 
smooth. 

2. Propellers shall be statically and dynamically balanced after assembly to the 
rotor.  Propellers shall be slip fit and securely held to the shaft by a stainless 
steel washer and bolt assembly that is enclosed in a separate hub chamber. 

3. The hub chamber is fitted with an O-ringed cap that seals the entrance of the 
propeller hub chamber device.  The output shaft shall be splined to mate with 
the matching spline insert of stainless steel that forms the hub of the 
propeller.   The arrangement shall be such that the propeller cannot unscrew 
or be loosened by torque from either forward or reverse rotation.  Designs 
based on threaded connection between mixer shaft and impeller will not be 
considered. 

4. Mixer shafts shall be series 421 or 316 stainless steel with a minimum 1.375” 
diameter.  Shafts shall be supported by bearings for axial and radial thrust 
and bearing lift shall be designed to provide a minimum B10, 100,000 hours 
at design flow rate.  All shafts shall be dynamically balanced and shall be 
amply sized to minimize shaft deflection.  Shaft overhang shall not exceed 
2.5 times the shaft diameter where it passes through the mechanical seal area 
and the overhang shall be the length of the shaft from the propeller side of the 
last bearing closest to the hub of the propeller. 

5. The ENGINEER reserves the right to require submission of a sample of the 
output shaft detail drawings to independently verify submittal calculations.  
Carbon steel shafts with or without shaft sleeves are not acceptable or equal 
to stainless steel. 
 

L. Mixer Mount Assembly: 
1. Each mixer shall be provided with a stainless steel mixer mount assembly to 

serve as a guide mast for the mixer during installation and to guide the mixer 
for removal from the liquid for service.  The assembly shall consist of a 
minimum 3 inch by 3 inch tube and an upper and lower bracket constructed 
of stainless steel.  The assembly shall also contain a stainless steel floor 
mounted bracket to support and securely hold the mast assembly and shall 
allow horizontal rotation of the mast through not less than 120 degrees.  The 
mast bearing shall be constructed of Teflon. 

2. The mast assembly shall be capable of proper operation with the mixer 
operating in any direction.  The mixer mast shall be designed in such a way 
that the mixer can be lowered onto and off of the mast.  The upper guide 
holder assembly shall secure the system to the top platform/wall and shall 
provide lateral support for the guide pile and a securing device for the 
electrical motor cable. 

3. Each mixer shall be provided with a crane assembly permanently located at 
the top of the basin over each mixer.  The boom arm of the mixer shall be 
designed to properly reach and locate the mixer and to alter the angle of the 
mixer to assure proper mixing angles.  The boom shall include a rotational 
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turning handle and shall be capable of rotating a minimum of 360 degrees 
within the receiving box by means of a Teflon bearing.  Each crane assembly 
shall include a winch and a minimum ¼”, 316 stainless steel lift cable with 
proper length to remove and set the mixer on the walkway.  The winch 
assembly shall be capable of manual lift.  All anchor bolts for the rail, mast 
and crane assembly shall be 304 stainless steel. 
 

M. Mixer Casing and Coating: 
1. Casings shall be manufactured from ASTM A48 Class 35 or 40 close-grained 

cast iron.  The outside contours of the mixer(s) shall be shaped to reduce 
hydraulic losses and to aid in mixing efficiency.  Each casting shall be free 
from porosity, voids, casting, fins and other casting quality defects.  The 
surface shall be smooth to the touch and free from all sharp edges and coated 
with ceramic base or high solids epoxy coating for chemical and abrasion 
resistance.  Corners shall have smooth radius contours to avoid sharp edged 
corners and surfaces. 

2. The entire body of the mixer assembly shall be abrasive blasted to SSPC-SP-
10 with a minimum 2.5 mil profile.  The mixer shall then be immediately 
coated with a minimum of 15 mils of ceramic compound.  The ceramic 
compound shall be a two part polymer/ceramic design for airless spraying, 
cold curing, solvent free and include reinforcing with special fillers and 
extenders.  The corrosion resistance below the surface of the coating shall be 
capable of withstanding ASTM salt spray test for over 3000 hours.   
 

N. Mixer Spare Parts: 
1. One (1) set of bearings, one (1) set of mechanical seals set, and one (1) set of 

O-rings shall be provided. 
2. One (1) complete mixer shall be provided. 

 
O. Gate Design and Performance: 

1. One flow control gate shall be furnished per oxidation ditch suitable for 
installation on the concrete wall of the bypass channel as shown on the 
Drawings.  Each mechanism shall be of the hand wheel driven gear drive 
type, with 112.5 degree travel in forward and reverse direction. 

2. The equipment furnished for each gate mechanism shall include: stand, gear 
reducer, rotating shaft, positioning plate/arm and lock pin, guide bearings, 
flow vane, stops, fasteners and anchor bolts. 

3. The flow control gate is designed to direct and control the flow from the 
aeration basin to the upstream anoxic basin in accordance with the process 
design and Operation and Maintenance manual for the oxidation ditch 
system. 

4. Except where specifically indicated otherwise, all plates and structural 
members designated for submerged service shall be ¼” minimum thickness 
and reinforced as required.  304 stainless steel anchor bolts and 304 stainless 
steel fasteners with necessary hex nuts and washers shall be provided for all 
parts of the gate assembly. 
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5. Fabricated assemblies shall be shipped fully assembled except for attachment 
of the gear reducer, stand, shaft and guide bearings.  The unit shall be 
designed to allow adjustment for concrete tolerances of +- ½”.  The unit shall 
be erected and lubricated in strict accordance with instructions from the 
manufacturer. 
 

P. Wormgear Reducer: 
1. The worm gear operator shall be of heavy duty construction, totally enclosed 

in a cast iron housing and provided with adequate seals to protect the interior 
of the housing.  The housing shall be designed so that all gears and bearings 
are grease packed and factory sealed to prevent condensate formation.  The 
gear shall be designed to operate under the full load as applied from the 
rotation gate.  The reducer shall be equipped with a 20” aluminum hand 
wheel and require no more than 25 revolutions to rotate the gate a full 112.5 
degrees in one direction. 

2. The gear reducer shall be of the worm gear type design and have the ability 
to backdrive without locking of the worm. 
 

Q. Gate Components: 
1. The reducer mechanism shall be fitted to the gate shaft with a sleeve and key 

for ease of assembly and disassembly. 
2. The reducer shall be supported on a steel stand that is anchored to the 

concrete floor or side wall by epoxy type 304 stainless steel anchors.  The 
stand shall be of proper height to allow the operator a convenient grip on the 
handle for clockwise or counter clockwise turning. 
 

R. Gate Rotating Assembly: 
1. Each gate shall be constructed from ¼” steel plate properly stiffened with rib 

extensions and end flares.  Each gate shall include a revolving shaft assembly 
fixed between guide bearings mounted to the floor and stand.  The floor 
bearing shall be a thrust type alignment bearing, supporting the entire weight 
of the unit.  The upper guide bearing shall be an integral part of the support 
stand and shall be mounted just below the worm gear reducer.  The center 
guide bearing, if required by the shaft length, shall be mounted just above the 
water surface on the lower part of the shaft and shall be field aligned after 
installation of all other components, assuring proper rotational capability. 

2. The revolving shaft 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 gate.  The shaft shall revolve from the turning of the gear 
unit. 

3. Each gate shall be designed to operate smoothly under flow conditions 
existing in the aeration basin.  The gate shall include a position lock, lock pin 
with retention chain and shall be adjustable in 22.5 degree increments over a 
112.5 degree range.  The gate shall include a wall stop bracket, complete 
with 304 stainless steel wall anchors. 
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S. Gate Surface Preparation and Painting: 
1. Unless otherwise noted, all ungalvanized fabricated iron and steel surfaces 

shall receive a shop cleaned surface preparation equivalent to SSPC-SP-10 
immediately prior to shop priming.  Shop priming shall consist of one (1) 
coat of Tnemec 161-1211 Epoxoline primer or equal to 3.0-5. 0 mils DFT.  
Touch up and finish painting shall not be the responsibility of the equipment 
manufacturer. 

2. Gear reducers shall be furnished with manufacturer’s standard enamel. 
 

2.3       CONTROL SYSTEM 
 
A. All equipment used to control the oxidation ditch system shall be supplied by the 

oxidation ditch system manufacturer.   
 

B. The controls shall be designed to provide high reliability.  The oxidation ditch 
system manufacturer shall provide the programming with logic functions to match 
the process and operational requirements of the system.  The controller shall 
allow the system to operate the equipment without excessive speed. 
 

C. Operating ambient temperature range without derating: 0 degrees C to 40 degrees 
C (32 degrees F to 104 degrees F).  Operating relative humidity range shall be 5% 
to 95% non-condensing. 

 
D. Control Panel: 

1. The control panel shall be NEMA 4X SS.  A dedicated 480V, three phase, 60 
Hz feed is required.  A main through the door disconnect switch with security 
lock out shall be included.  The panel shall conform to UL508A standards 
and carry the UL label. 

2. Programmable Controller (PLC):  
a. The PLC shall be Modicon M340 or approved equal per specification 

17451. 
b. The PLC shall have the capability to communicate with the plant 

SCADA system. 
3. Operator Interface Terminal (OIT): 

a. The OIT shall be a 10-inch TFT minimum color touch screen, industrial 
operator interface. 

b. The OIT shall have an Ethernet port. 
c. The OIT shall be Magelus by Schneider, per specification 17455. 

4. Ethernet Switch: 
a. Refer to Specification 17450 for Ethernet Switch requirements. 

5. Terminal Blocks 
a. Refer to Specification 16143 for Terminal Block requirements. 

 
E. Operation: 

1. The OIT shall allow the operator the ability to modify the following, but not 
limited to, set points and parameters for the operation of the system: 
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a. VFD speed adjustment. 
b. DO loop set points and limits. 
c. Aerator adjustment delay. 

2. The OIT shall provide to the operator the following, but not limited to, 
monitoring parameters: 
a. Real time VFD speed(s). 
b. Real time DO level(s). 
c. Real time ORP level(s). 
d. Aerator status. 
e. Loop trending. 
f. Alarm screen. 
g. Alarm acknowledge. 
h. Alarm log. 
i. Mixer status. 

 
F. Control: 

1. Aerator power input shall be adjusted to match process oxygen demands 
using Dissolved Oxygen (DO) concentration as the primary control 
parameter.  The DO level shall be monitored at the location shown on the 
Drawings. 

2. The DO signal shall be used to pace the VFD in “Auto” operation.  In 
“Manual” the operator shall be able to control the speed manually by using 
the OIT. 

3. Proper velocity shall be maintained while running in “Auto” operation. 
4. The DO levels shall have defined limits that shall be user defined but factory 

preset.  The factory set algorithms shall be the responsibility of the oxidation 
ditch system supplier and shall be specifically designed for the installed 
system. 

5. The entire system shall be designed to restart after power outage if no alarm 
conditions are present that would normally shut the unit down. 

6. The aerator “Off” time shall be monitored and an exercise alarm activated 
when a unit needs to be operated for warranty purposes. 

7. Monitoring points shall be available to SCADA system via Ethernet.  The 
points shall include: 
a. Aerator speed reference (Hz). 
b. Aerator alarm status.  
c. DO reference. 
d. DO set point. 
e. DO alarm status. 
f. ORP reference. 
g. Alarms. 
h. Mixer status. 

 
G. Instrumentation: 

1. Analyzer 
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a. The analyzer shall be a microprocessor based instrument.  Connections 
between the probe sensor and the controller shall be “plug and play” 
without requiring extensive programming or configuration.  The system 
shall be able to perform automatic calibration of the dissolved oxygen 
monitoring system. 

b. The controller unit shall have an RS-485 (MODBUS) serial and 4-20mA 
communication capability.  The controller shall have wireless 
downloading capability through an IR port located on the controller unit 
to download and print real time data, calibration history and current set 
points in a CSV format. 

c. The controller unit shall allow control of the sensor and interface 
functions using menu driven software.  The interface unit shall have a 
built in data logger with the capacity to store data on 15-minute intervals 
for up to 6 months.  The display for the unit shall be a graphic dot matrix 
LCD display, 128x64 pixels with LED backlighting.  All user settings 
for the controller shall be retained indefinitely in on-volatile memory 
(EEPROM). 

d. The controller unit shall include two analog 4 to 20mA output signals 
proportional to dissolved oxygen level and temperature, and shall 
include two independent PID control functions including high/low 
phasing, set points, dead bands, off delay and on delay. 

e. The unit shall include three (3) SPDT, user configurable Form ‘C’ alarm 
contacts, rated at 100-230 volts AC, 5 amp resistive maximum.  The unit 
shall be capable of providing the following alarm conditions: low alarm 
set point, low alarm point dead band, high alarm set point, high alarm 
dead band, off delay and on delay. 

f. The controller unit shall be housed in a NEMA 4X enclosure with a 
corrosion resistant finish.  The AC power supply to the unit shall be 
housed in the interface unit and shall automatically accept input in the 
range of 100 to 230 volts AC, single phase, 60 Hz.  The interface unit 
shall be supplied with a sun shield.  The unit shall be capable of exterior 
mounting, vertically on the handrail. 

g. The controller shall be HACH Model SC 200 Controller as 
manufactured by the Hach Company or approved equal. 
 

2. Dissolved Oxygen Probe: 
a. The DO probe shall be a continuous reading probe that utilizes 

luminescent sensor technology. 
b. The probe material shall be foamed Noryl and Type 316 stainless steel.  

All parts of the probe shall be corrosion resistant and fully immersible.  
The DO sensor material shall be polybutyl methoacrolate. 

c. The measurement range of the probe shall be 0.00 to 20.00 mg/L 
dissolved oxygen and 32.0 to 212.0 degrees F (0.00 to 100.00 degrees C) 
temperature.  The operation of the probe/analyzer shall not be affected 
by H2S, pH, metals and salts normally found in domestic wastewater.  
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The probe shall provide for electrolyte-free operation without the 
requirements of sample conditioning. 

d. The probe shall not require periodic membrane changing.  The sensor 
cap shall be easily replaceable and cleaning accomplished by 
periodically wiping the sensor with a clean rag.  The accuracy of the 
sensor shall be +-0.1 mg/L for levels less than 1.0 mg/L and +-0.2 mg/L 
for DO levels greater than 1.0 mg/L.  The sensitivity of the probe shall 
be +-0.5% of the span and the repeatability of the probe shall be +-0.5% 
of the span.  The response time of the probe shall be 1 to 60 seconds to 
90 percent of the value upon a step change in DO. 

e. The DO probe shall be the HACH LDO Probe for dissolved oxygen and 
temperature measurement as manufactured by the Hach Company. 
 

3. ORP Probe: 
a. The ORP sensor shall be of Differential Electrode Technique design 

using two measuring electrodes to compare the process value to a stable 
internal reference standard buffer solution.  The standard electrode shall 
have non-flowing and fouling-resistant characteristics. 

b. The sensor shall have a hex-shaped body to facilitate mounting, and 
shall be constructed of Ryton material for exceptional chemical 
resistance and mechanical strength.  This material shall enable the 
sensor to be installed in metal fittings with leakage usually caused by 
heating and cooling cycles when dissimilar materials are threaded 
together. 

c. The sensor shall have a convertible body style featuring 1-inch NPT 
threads on both ends to mount into a standard 1-inch pipe tee, into an 
adaptor pipe for union mounting with a standard 1-1/2-inch tee or onto 
the end of a pipe for immersion into a vessel. 

d. The built-in electronics of the sensor shall be completely encapsulated 
for protection from moisture and humidity. 

e. The sensor shall have a built-in preamplifier to enable the signal to be 
transmitted up to 328 feet with standard cabling and up to 3,280 feet 
with a termination box. 

f. The ORP sensor shall include a titanium ground electrode (standard) to 
eliminate ground loop currents in the measuring electrodes. 

g. The ORP sensor shall be Hack Ryton ORP measurement sensor as 
manufactured by the Hach Company. 

4. Probe Mounting: 
a. The probe(s) shall be provided with a mounting system capable of being 

attached to hand railing.  The probe(s) shall be attached to an arm that is 
suspended in the basin.  The arm shall be manufactured of Schedule 80 
CPVC pipe and fittings and furnished by the CONTRACTOR. 

b. The swivel bracket that attaches the arm to the hand railing shall be 
fabricated of type 316 stainless steel.  All nuts, bolts, washers and other 
hardware used to mount the pole to the swivel bracket and to mount the 
bracket to the hand railing, shall be furnished by the CONTRACTOR. 
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c. The probe mounting bracket shall be constructed to allow for easy 
calibration or exchange of the probe without the use of tools. 
 

H. Variable Frequency Drives: 
1. The Variable Frequency Drive (VFD) system shall contain all components 

required to meet the performance, protection, safety and certification criteria 
of this specification. 

2. The oxidation system VFD(s) shall be provided by the oxidation system 
supplier, using Allen-Bradley or approved equal. 

3. The VFD(s) shall be located in the electrical room in a climate controlled 
building.   

4. The VFD(s) shall allow for internal monitoring and control of specific 
oxidation ditch aeration equipment.  These signals shall include but not 
limited to: 
a. Oil pressure monitoring. 
b. Motor thermal overload monitoring. 

5. The VFD(s) shall be 6-pulse. 
6. Hardware: 

a. Utilize diode bridge or SCR bridge on the input rectifier. 
b. Utilize switching logic power supply operating from the DC bus. 
c. Incorporate phase to phase and phase to ground MOV protection on the 

AC input line. 
d. Microprocessor based inverter logic shall be isolated from power 

circuits. 
e. Utilize latest generation IGBT inverter section. 
f. Inverter section shall not require commutation capacitors. 
g. Ethernet port for direct network cable connections. 
h. Battery receptacle for Lithium battery power to the Real Time Clock. 
i. Additional DPI port for handheld and remote HIM options. 
j. Dedicated Digital Input for hardware enable. 
k. Optional onboard 24V DC Auxillary Control Power Supply. 

7. Control Logic: 
a. Ability to operate with motor disconnected. 
b. Provide a controlled shut down, when properly protected, with no 

component failure in the event of an output phase to phase or phase to 
ground short circuit.  Provide annunciation of the fault condition. 

8. Power Conditioning: 
a. Designed to operate on an AC line which may contain line notching and 

up to 10% of voltage harmonic distortion. 
b. An input isolation transformer shall not be required for protection from 

normal line transients. 
9. Current Limit: 

a. Programmable current limit. 
b. Current limit shall be active for all drive states: accelerating, constant 

speed and decelerating. 
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c. The drive shall employ PI regulation with an adjustable gain for smooth 
transition in and out of current limit.  

10. Flying Start: 
a. The drive shall be capable of determining the speed and direction of a 

spinning motor and adjust its output to “pick-up” the motor at the 
rotating speed. 

11. Inputs and Outputs: 
a. The Input/Output option modules shall consist of both analog and digital 

I/O. 
b. No jumpers or switches shall be required to configure digital inputs and 

outputs. 
c. All digital input and output functions shall be fully programmable. 
d. The control terminals shall UL Listed and be rated for 600VAC. 
e. Inputs shall be optically isolated from the drive control logic. 
f. The control interface card shall provide input terminals for access to 

fixed drive functions that include start, stop, external fault, speed and 
enable. 

12. Ratings: 
a. Voltage. 

1) Capable of accepting nominal plant power of 480V AC at 60 Hz. 
2) The supply input voltage tolerance shall be +-10% of nominal line 

voltage. 
b. Displacement Power Factor. 

1) Capable of maintaining a minimum true power factor 
(Displacement PF x Distortion PF) of .95. lagging, over the entire 
speed range. 

c. Efficiency. 
1) A minimum of 96.5% (+-1%) at 100% speed and 100% motor load 

at nominal line voltage. 
2) Control power supplies, control circuits, and cooling fans shall be 

included in all loss calculations. 
3) Operating ambient temperature range without derating: 0 degrees C 

to 40 degrees C (32 degrees F to 104 degrees F). 
4) Operating relative humidity range shall be 5% to 95% non-

condensing. 
5) Operating elevation shall be up to 1250 meters (4,100 ft) without 

derating. 
13. The VFD shall be rated at Heavy Duty loads and shall provide 150% 

overload capability for up to oen minute and 180% for up to 3 seconds. 
14. Communications. 

a. VFD shall provide an Embedded Ethernet/IP port. 
15. Enclose Door Mounted Human Interface Module (HIM) 

a. VFD shall provide a HIM with integral display, operating keys and 
programming keys. 

b. The HIM shall be rated NEMA/UL Type 4/12 panel mounting that is 
connected via cable. 



   
September 2016 City of Willcox 
11-004 11375-21 Wastewater Treatment Plant 

c. The display portion shall have the following features: 
1) The display shall be seven (7) line by twenty one (21) character 

backlit LCD display with graphics capability. 
2) The display shall show drive operating conditions adjustments and 

fault indications. 
3) The display shall be configured to display in three distinct sections. 
4) The first section shall be a status display for direction, status, 

fault/alarm conditions and Auto/Manual mode. 
5) The second section shall display drive output frequency. 
6) The third section shall be configurable as a display for either 

programming menus/information or as a two line user display for 
two additional values utilizing scaled units. 

7) The Human Interface shall provide digital speed control. 
8) The keypad shall include programming keys, drive operating keys 

(Start, Stop, Direction, Jog and Speed Control), and numeric keys 
for direct entry. 

16. Enclosure: 
a. Shall be rated Nema 4X 316 SS. 
b. Shall be painted per the manufacturer’s standard. 
c. A main through the door disconnect switch with security lock out shall 

be included. 
d. Shall provide entry and exit locations for power cables at the bottom of 

the enclosure.  No penetrations permitted on top of the enclosure. 
e. Shall contain a label for listed UL508. 
f. The drive system nameplate shall be stamped with the Panel name, 

SCCR ratings inside the enclosure, Source power name, Voltage and 
Current draw.  See Specification 16161, 2.3, B for nameplate details. 

17. Drive Input Disconnect: 
a. VFD shall provide a door interlocked fused disconnect switch. 
b. Operator Handles: 

1) Provide externally operated handles for disconnects. 
2) Handles shall be lockable. 

18. Manual Bypass Option: 
a. Shall provide a means to manually switch a single motor from drive 

control to bypass (across the line operation). 
b. Shall provide separate drive output and NEMA Rated bypass contactors.  

The contactors shall be electrically interlocked. 
c. Shall provide a Drive/Off/Bypass selector switch, mounted on the 

enclosure door, for selection of Drive and Bypass modes of operation. 
d. Provide a Class 10 overload for motor protection while operating in 

bypass mode. 
19. Control Power Transformer: 

a. Provide a control power transformer mounted and wired inside of the 
drive system enclosure. 

b. The transformer shall be rated for the VFD power requirements. 
20. Auxiliary Relays: 
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a. Provide relays for Drive Alarm, Drive Fault, Drive Run, and System 
Status Faults (as required). 

b. Refer to Specification 16902 for relay requirements. 
21. Control Interface: 

a. The control terminals shall be rated for 600VAC.  Refer to Specification 
16143 for Terminal Block requirements. 

b. Inputs shall be optically isolated from the drive control logic. 
c. The control interface card shall provide input terminals for access to 

fixed drive functions that include start, stop, external fault, speed and 
enable. 

22. Motor Heater Control 
a. The drive system shall provide the drive control circuitry to energize an 

existing motor heater whenever the motor is not running. 
b. The heater control shall be interlocked with the drive and/or bypass and 

shall be energized whenever the motor is not running. 
c. Refer to Specification 16902 for enclosure door control device 

requirements. 
 
 

PART 3 - EXECUTION 
 
3.1       FIELD PREPARATION AND PAINTING 
 

A. Finish painting and field preparation shall be performed as specified in Section 
09900, Painting. 

 
B. The CONTRACTOR shall touch-up all shipping damage to the paint as soon as 

the equipment arrives on the job site. 
 

C. Prior to the assembly all stainless steel bolts and nut threads shall be coated with a 
non-seizing compound by the CONTRACTOR. 

 
3.2       INPECTION AND TESTING  
 

A. The manufacturer of the mechanical surface aerators shall furnish services of a 
factory representative who has complete knowledge of proper operating and 
maintenance to inspect the final installation and supervise a test run of the 
equipment.  The manufacturer shall furnish two separate trips and four days total 
onsite service. 
 

B. The test runs on the mechanical aerators shall be undertaken with water in the 
aeration tanks filled up to the high water elevation shown on the Drawings.  The 
CONTRACTOR shall be responsible for providing sufficient water, or treated 
wastewater for filling tanks prior to arrival of the manufacturer’s representative 
for the test runs on the aerators. 
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C. After the aerator is installed and aligned, and the manufacturer’s 
recommendations for initial startup have been implemented, the aerator shall be 
run at full speed and full load for a minimum of two hours after the oil 
temperature has stabilized.  The gear reducer housing and shaft seals shall be 
checked for leakage of lubricant.  Any leaks shall be corrected and the 
temperature rise of the lubricant in the oil sump of the gear reducer shall not 
exceed 100 degrees F above ambient. 

 
D. In the event of improper installation, the CONTACTOR and the manufacturer 

shall be responsible for supervising the correction of the work and subsequent test 
runs until the defects are corrected. 

 
3.3       INSTALLATION 

 
A. Installation of the equipment specified herein shall be in strict accordance with 

contract documents and requirements of the manufacturer's written instructions 
and Shop Drawings. It is CONTRACTOR'S responsibility to verify the accuracy 
of all necessary dimensions in the field to ensure compatibility with the 
specifications and equipment. 

 
3.4       MANUFACTURER'S FIELD SERVICES 
 

A. CONTRACTOR shall provide the following services in addition to any other 
services specified herein, and required by these Specifications.  CONTRACTOR 
shall coordinate field service work with manufacturer's representative, OWNER 
and ENGINEER prior to initiating such Work.  An experienced, competent, and 
factory trained representative of the equipment manufacturer shall travel to the job 
site a minimum of two times to provide the following services: 
1. Installation/Start-Up Certification: 

a. Inspect the installation of the equipment covered by these specifications. 
b. Supervise and complete pre-start up adjustments and installation checks. 
c. Conduct initial start-up of equipment and perform operational checks. 
d. Provide a written report certifying that the manufacturer's equipment has 

been installed properly, started up, and is ready for operation.  The 
report shall conform to the requirements of Specification Sections 
01400, Quality Control, and 01650, Starting of Systems. 

e. Installation/start-up shall conform to Specification Section 01650, 
Starting of Systems. 

2. Training: 
a. CONTRACTOR shall provide manufacturer's representatives to train 

OWNER'S personnel in operation and maintenance procedures.  The 
representatives shall present training programs and on-site 
demonstrations designed to fully acquaint plant personnel at a minimum 
for the following items: 
1) All equipment features. 
2) Routine scheduled maintenance procedures. 
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3) Alternative operational modes. 
4) Emergency procedures. 
5) Spare parts inventories. 
6) Demonstration of the performance requirements of the 

Specifications. 
7) Training shall conform to the requirements of Specification Section 

01650, Starting of Systems. 
 

B. All costs including travel, lodging, meals, and incidentals for the manufacturer 
 services shall be included in the CONTRACTOR'S price. 

 
 

END OF SECTION 


















































