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Budget pricing for the Lakeside Type "W" 20-Degree Grit Cyclone-Classifier is as follows:

Unit Price: - $30,500 per unit

Total Price: - $30,500 for the project

Estimated Shipping Weight per Unit: - 3,000 lb

Estimated Installation Time per Unit: 16 hours

STANDARD FEATURES

Each Lakeside RAPTOR ® SpiraGrit and Grit Classifier is furnished with the following:

�  Lakeside RAPTOR ® SpiraGrit Model SG- 24 -70.0 complete with:
 z Carbon steel construction
 z Inlet baffle
 z Drive assembly complete with 2.00 hp motor
 z Drive torque tube with adjustable rotating paddles
 z Steel bridge complete with aluminum checker plate walkway surface
 z Shop prime paint all ferrous metal components
�  Lakeside Type "L" 20-Degree Grit Classifier complete with
 z Drive assembly complete with 3/4 hp motor
 z 9-inch diameter helical screw conveyor at 20 degrees with 1/2-in. wide Lincore 60-0 hardened weld on flights
 z Fabricated steel settling chamber with supports
 z 6-in. diameter inlet and outlet connections with ANSI 150 lb bolt pattern
 z 2-in. diameter drain connection
� Factory sandblast SSPC-SP6 for above water materials and SSPC-SP10 for below water materials for all ferrous products
� Shop prime painting of all ferrous metals
� Number of trips to the project site for start-up service and operator training                        - 2
� Number of service days at the project site for start-up service and operator training             - 3
� Freight allowed FOB our factory in Chariton, Iowa to the project site

OPTIONAL FEATURES

Lakeside offers a number of options as part of its RAPTOR ® SpiraGrit package.  The options include the following:

� All stainless steel construction for the RAPTOR® SpiraGrit superior corrosion resistance:

     Add Price/Unit - $26,700 for AISI Type 304 stainless steel
     Add Price/Unit - $37,900 for AISI Type 316 stainless steel

� All stainless steel construction for the RAPTOR® SpiraGrit superior corrosion resistance:

     Add Price/Unit - $14,600 for AISI Type 304 stainless steel
     Add Price/Unit - $17,200 for AISI Type 316 stainless steel

� Controls complete with the following:

 z Fusible disconnect switch with door handle
 z Allen-Bradley Micrologix 1100 programmable logic controller with relays and timers to monitor equipment-mounted
        electrical devices and to perform necessary logic functions
 z Control power transformer fused primary and secondary with 120 VAC
 z Motor starters with overload coils for the following:
  � Grit chamber drive
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  � Grit classifier drive
 z Variable frequency drive (VFD) with line reactor and manual speed selector switch for the grit pump
 z 150 watt cabinet heat with fixed thermostat for outdoor installation
 z Current monitors for the following:
  � Grit chamber drive
  � Grit classifier drive
 z Door-mounted elapsed time meters for the following:
  � Grit chamber drive
  � Grit pump drive
  � Grit classifier drive
 z Full-voltage LED indication pilot lights for the following:
  � Power ON [white lens]
  � Grit chamber drive RUN [green lens]
  � Grit pump drive RUN [green lens]
  � Grit classifier drive RUN [green lens]
  � Multifunctional overload shutdown FAULT [red lens]
 z HAND-OFF selector switch for the grit chamber drive
 z HAND-OFF-AUTO selector switches for the following:
  � Grit pump
  � Grit fluidizing system solenoid valve
  � Grit classifier
 z Pushbuttons for the following:
  � E-STOP
  � Cycle START/RE-SET
 z Dry contacts for the following:
  � Grit chamber drive RUN
  � Grit pump drive RUN
  � Grit classifier drive RUN
  � Multifunctional overload shutdown fault ALARM
 z Set of spare fuses
 z White phenolic nameplates with black lettering
 z 600 VAC terminal block
 z U.L. 508 label
 z NEMA 4X AISI Type 304 stainless steel enclosure with white fused epoxy coating on enclosure exterior to prevent heat
        build-up

     Add Price - $20,100

                            DRAWINGS AND FABRICATION

The RAPTOR ® SpiraGrit and Grit  cyclone-Classifier will require the following times to complete our contractual obligations:

� Shop Drawing Time after formal purchase order receipt from Contractor/Owner:  6 to 8 weeks
� Fabrication Time after shop drawing approval and release to our shop:                   18 to 22 weeks
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SPIRAGRIT VORTEX GRIT INSTALLATION LIST 
 

 
 

LOCATION 
 

EQUIPMENT 

 
CAPACITY 

MGD 

 
CONTACT 

 
S.O. 

NUMBER 

 
Jayuya, PR 

 
 (2) Spiragrit SG-7-2.5 

Airlift 
 

2.5 
Jorge Torres 
787-828-3205 

 
02-141 

 
Montgomery, MN 

 
Spiragrit SG-8-4.0 

 

 
4.0 

 
Daniel DeRudder 

507-364-5561 
 

02-255 

 
Cloudcroft, NM 

 

 
Spiragrit SG-6-1.0  

Airlift 
 

1.0 

 
Tom Stewart 
575-937-0613 

 
03-149 

 
Cold Spring, MN 

 
Spiragrit SG-10-7.0  

 
7.0 

 
Paul Hoeshen 
320-685-7062 

 
03-203 

 
Supply, NC 

 
Spiragrit SG-10-7.0 

 

 
7.0 

 
Ronald Worthington 

910-612-2079 

 
04-140 

 
Capron, IL 

 
Spiragrit SG-6-1.0 

(Stainless steel tank) 
 

1.0 

 
Rich Anderson 
815-636-9590 

 
04-210 

 
Johnstown, CO 

 
Spiragrit SG-7-2.5 

 

 
2.5 

 
Marty Jones 

970-587-4664 

 
04-213 

 
Westport, CT 

 

 
Spiragrit SG-12-12 

Pump 12.0 Sam Arciola 
 

 
05-147 

 
Wauconda, IL 

 

 
Spiragrit SG-10-7.0 

Pump 

 
7.0 

 

Jacob Mann 
847-526-9612 

 
05-158 

 
Clinton, MI 

  
Spiragrit SG-6.5-1.3 

 

 
1.3 

 
James Schuler 
517-456-7494 

 
05-164 

 
Taos Ski Valley, NM 

 
Spiragrit SG-5.7-0.5 

Airlift 
 

0.5 
 

Ray Keen 
505-770-2351 

 
05-172 

 
Pine Grove, PA 

 

 
Spiragrit SG-10-7.0 

Airlift 
7.0 Robert Tice 

570-345-8111 
 

05-194 

 
Corona de Tucson, AZ 

 
Spiragrit SG-10-7.0 

Airlift 
 

7.0 
 

Tim Mason 
520-579-6175 

 
06-111 

Schroon Lake, NY Spiragrit SG-7-2.5 
Pump 2.5 Jim Robleu 

518-532-9292 06-117 

Goshen, NY Spiragrit SG-10-7.0 
Pump 7.0 Cindy Cecconello 

 06-119 
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LOCATION 

 
EQUIPMENT 

 
CAPACITY 

MGD 

 
CONTACT 

 
S.O. 

NUMBER 

 
Sardinia, OH 

 
Spiragrit SG-7-2.5 

Pump 2.5  
 

06-121 
 

Chatnam, VA 
Correctional Facility 

Spiragrit SG-7-2.5 
Airlift 2.5 Tony Roark 

434-432-8434 06-145 

Athol, MA Spiragrit SG-10-7.0 
Pump 7.0 Andy Tessier 

978-249-7600 06-211 

Marlette, MI Spiragrit SG-8-4.0 
Pump 4.0 Marty Jones 

989-635-3655 06-216 

Peoria, AZ Spiragrit SG-16-20 
Pump 20.0 Under Construction 06-225 

Swansboro, NC 
 

Spiragrit SG-7-2.5 
Pump 2.5 Under Construction 06-231 

Plainville, CT Spiragrit SG-10-7.0 
Pump 7.0 Under Construction 06-244 

Hertford, NC 
 

Spiragrit SG-7-2.5 
Pump 2.5 Under Construction 07-106 

 
 
 
01/14/08 
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LAKESIDE EQUIPMENT CORPORATION 

Water and Wastewater Treatment Equipment 
P.O. Box 8448 

Bartlett, IL 60103 
REPRESENTATIVES TELEPHONE:  630/837-5640 
PRINCIPAL CITIES  FAX:  630/837-5647 

 
 

 
SECTION 11321 - VORTEX GRIT REMOVAL EQUIPMENT 

 
(SpiraGrit with Recessed Impeller Grit Pump, Cyclone, and Grit Classifier) 

 
PART 1 - GENERAL 
 
1.01 SUMMARY 
 

A. The CONTRACTOR shall furnish, install and place into satisfactory operating condition grit 
collection equipment and appurtenances as shown on the drawings and described in the 
specifications. 

 
B. It is the intent of these Specifications that all equipment called for under this Section shall be 

supplied by a single manufacturer. 
 

C. Related Sections 
 

1. General Conditions, Supplementary Conditions, and General Requirements sections apply to 
work of this Section. 

 
1.02 REFERENCES 
 

A. American Institute of Steel Construction (AISC) 
 

B. American Society of Testing and Materials (ASTM) 
 

C. American Society of Civil Engineers (ASCE) 
 

D. American Welding Society (AWS) 
 

E. Steel Structures Painting Council (SSPC) 
 
1.03 SYSTEM DESCRIPTION 
 

A. The grit collection equipment shall be of the “vortex” type, complete with drive unit, air bell, 
drive tube, paddle assembly, recessed impeller grit pump, cyclone separator, grit cyclone-
classifier, electrical control panel and necessary anchorage. 

 
B. Systems for this project, other than a “vortex” type grit collection system will not be considered. 
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C. General Design Summary: 
 

1. Number of Grit Systems ........................................................- 1 
2. Maximum Grit Chamber Hydraulic Capacity, mgd ..............- 70.000 
3. Average Design Flow, mgd ..................................................- ____ 
4. Peak Design Flow, mgd ........................................................- 74.973 

 
D. Grit Chamber Design Summary: 

 
1. Grit Chamber Inside Diameter, feet ......................................- 24.00 
2. Grit Hopper Inside Diameter, feet ........................................- 6.00 
3. Grit Chamber Drive Motor Size, hp .....................................- 2 
4. Grit Chamber Stirrer Maximum Operating Speed, rev/min .- 20 
5. Drive Tube Nominal Diameter, inches .................................- 10 

 
E. Grit Cyclone Design Summary: 

 
1. Maximum Capacity, gal/min .................................................- 250 
2. Inlet Diameter, inches ...........................................................- 4 
3. Outlet Diameter, inches ........................................................- 6 
4. Vortex Finder, inches ...........................................................- 6 

 
F. Grit Classifier Design Summary: 

 
1. Maximum Underflow from Cyclone, gal/min .......................- 24 
2. Maximum Grit Conveying Capacity, cu ft/hr........................- 30 
3. Grit Classifier Motor Size, hp................................................- 1.0  

 
G. Recessed Impeller Grit Pump Design Summary: 

 
1. Maximum Capacity, gal/min .................................................- 225 
2. Total Dynamic Head, feet......................................................- ___ 
3. Discharge Diameter, inches ...................................................- 4 
4. Grit Pump Motor Size, hp......................................................- 5 

 
1.04 SUBMITTALS 
 

A. Unless named in the specifications, all equipment manufacturers who intend to bid on the 
Section 11321 equipment shall submit to the ENGINEER not less than fourteen (14) days prior 
to the bid date a complete pre-qualification package.  The pre-qualification package shall include 
but not be limited to the following: 

 
1. The equipment manufacturer shall have a minimum of five (5) years experience in the 

manufacture of Grit Collection Systems. 
 

2. A complete set of drawings, specifications, catalog cut-sheets, and detailed descriptive 
material.  This information shall identify all technical and performance requirements 
stipulated on the drawings and in the specification. 
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3. Detailed information shall be submitted for all items such as hardware, motors, reducers, 
motor controllers and instrumentation (field devices, major control panel devices, and 
anticipated control panel layout). 

 
4. List showing materials of construction of all components. 

 
5. Manufacturer's recommended spare parts. 

 
6. Information on equipment field erection requirements including total weight of assembled 

components and weight of each sub-assembly. 
 

7. A maintenance schedule showing the required maintenance, frequency of maintenance, 
lubricants and other items required at each regular preventative maintenance period, 
including all buy-out items. 

 
8. Process equipment electrical requirements and schematic diagrams. 

 
9. Complete list of deviations from the drawings and specifications. 

 
B. Refer to Section _____ for shop drawing submittal requirements. 

 
1.05 PERFORMANCE 
 

A. The grit removal system shall be engineered to meet the following requirements at the peak 
design flow noted in paragraph 1.03.C.4: 

 
1. Remove 90% of grit greater than 50 mesh in size. 
2. Remove 80% of grit greater than 70 mesh in size. 
3. Remove 60% of grit greater than 100 mesh in size. 

 
B. The efficiency level relates to grit having a specific gravity of 2.65 and to the difference in grit 

content in the influent channel as compared to that of the effluent in the effluent channel. 
 

C. The recessed impeller pump shall be able to deliver a minimum flow rate as noted in paragraph 
1.03.G.1. at a total dynamic head (TDH) as noted in paragraph 1.03.G.2. 

 
D. The grit classifier shall be designed to receive underflow from the cyclone separator up to a 

maximum flow rate as noted in paragraph 1.03.F.1 and to convey a maximum grit capacity as 
noted in paragraph 1.03.F.2. 

 
1.06 MATERIALS QUALITY 
 

A. All fabricated components of the vortex grit system and grit cyclone-classifier shall be (carbon 
steel) (AISI Type (304 stainless steel) (AISI Type (316 stainless steel) (galvanized steel)   
Materials thicknesses identified in PART 2 - PRODUCTS are the minimum requirements for 
this project.  Materials with increased thicknesses will be acceptable. 

 
B. All fabricated components of the vortex grit system and grit cyclone-classifier system shall be 

manufactured in the United States.  To ensure prompt service and to ensure spare parts 
availability in a timely manner and at a reasonable cost, foreign fabricated materials of 
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construction for the vortex grit system and grit cyclone-classifier system components identified 
in paragraph 1.08.A. will not be acceptable for this project. 

 
1.07 QUALITY ASSURANCE 
 

A. In order to assure uniform quality, ease of maintenance and minimal parts storage, it is the intent 
of these Specifications that all equipment called for under this Section shall be supplied by a 
single manufacturer. The equipment manufacturer shall, in addition to the CONTRACTOR, 
assume responsibility for proper installation and function of the equipment. 

 
B. Naming a manufacturer in paragraph 2.01.A does not relieve them from complying with the 

performance and salient features of the Contract Documents.  The Contract Documents represent 
the minimum acceptable standards for the grit removal equipment for this project.  All 
equipment shall conform fully in every respect to the requirements of the respective parts and 
sections of the drawings and specifications.  Equipment which is a "standard product" with the 
manufacturer shall be modified, redesigned from the standard mode, and shall be furnished with 
special features, accessories, materials of construction or finishes as may be necessary to 
conform to the quality mandated by the technical and performance requirements of the 
specification. 

 
 
PART 2 – PRODUCTS 
 
2.01 MANUFACTURER 
 

A. The 360-degree grit collection system shall include all necessary equipment and appurtenances 
as manufactured by Lakeside Equipment Corporation, of Bartlett, Illinois. 

 
2.02 VORTEX GRIT CHAMBER 
 

A. Drive Unit 
 

1. The grit removal drive mechanism shall consist of an electrical motor, a helical reduction 
unit, and an enclosed final reduction unit consisting of one pinion and an integral 
gear/bearing.  All components are directly coupled, eliminating the use of chains and V-
belts.  The drive mechanism shall not be overloaded under normal operating conditions and 
shall be designed for heavy duty 24 hour per day service. 

 
2. The external tooth gear shall be an external gear/bearing unit such as manufactured by 

Rotek, Inc., Kaydon, Inc., or equal.  The gear teeth shall be AGMA grade 6 or higher.  The 
gear teeth shall have a core hardness of 250 to 300 BHN, and shall be induction hardened to 
a surface hardness of 52 to 60 Rc.  The bearing raceway shall be hardened to 58 to 60 Rc, 
precision ground and have a minimum 20.5-inch ball path diameter.  The main bearing shall 
be oil bath lubricated and have a B10 life in excess of 100 years.  The main bearing shall 
have a seal to prevent contamination of the bearing raceway. 

 
3. The final reduction pinion shall be made of heat-treated alloy steel and shall be mounted on 

the output shaft of the reduction gearbox. The gear teeth shall have a core hardness of 300-
350 BHN, and shall be induction hardened to a surface hardness of 52 to 60 Rc. 

 



Typical Specifications VGS-2 
SpiraGrit with Recessed Impeller Pump, Cyclone and Grit Classifier Page 5 
 

4. The final reduction pinion and main gear shall have a service factor of 5.0, or greater, at the 
operating speed as noted in paragraph 1.03.D.4. 

 
5. The helical reduction unit shall drive the pinion of the final reduction unit.  The helical 

reduction unit shall have a minimum service factor of 2.0.  The helical reduction unit 
bearings shall have an AFBMA L10 theoretical design life in excess of 100,000 hours. 

 
6. The helical reduction unit shall be driven by a C-flanged, 1,800 rev/min, 60 Hertz, 3 phase, 

460 VAC, ball bearing, continuous-duty, totally-enclosed, fan-cooled motor with leads to a 
large conduit box for outdoor operation.  Motor size shall be as noted in paragraph 1.03.D.3. 

 
7. The fabricated and machined steel final reduction unit housing shall be manufactured of A36 

steel plate. All welds shall conform to applicable specifications of the American Welding 
Society (AWS).  After welding, all mounting and mating surfaces shall be machined to 
insure proper fit and alignment of the drive pinion and mating gear. 

 
8. The base plate on which the gear/bearing is mounted shall be a minimum of 1.125-inches 

thick.  The surface on which the gear/bearing is mounted shall be flat within 0.005-inches.  
The steel plate to which the helical reduction unit is mounted shall be a minimum of 0.875-
inches thick. 

 
9. The final reduction unit housing shall be designed to prevent water from entering the 

housing in case of flooding by means of an air bell. 
 

B. Drive Tube 
 

1. The drive tube, which is driven by the main gear, shall have a nominal diameter as noted in 
paragraph 1.03.D.5. 

 
2. The drive tube shall be fabricated of (steel) (AISI Type 304 stainless steel) (AISI Type 316 

stainless steel) (galvanized steel) pipe with a minimum thickness of ¼-inches. 
 

C. Paddle Assembly 
 

1. The paddle assembly shall consist of four (4) fixed blades that are affixed to the drive tube 
by means of a two (2)-piece collar.  The collar shall allow adjustment of the blade assembly 
in either an upward or downward position to ensure maximum grit removal. 

 
2. Each of the paddle blades shall be tapered with an ample rounded leading edge and a fixed 

pitch of 45o.  The paddle assembly shall be of (steel) (AISI Type 304 stainless steel) (AISI 
Type 316 stainless steel) (galvanized steel) construction. 

 
D. Floor Plate 

 
1. To minimize the possibility of organic capture, the grit collector shall have a ½-inch thick 

(steel) (AISI Type 304 stainless steel) (AISI Type 316 stainless steel) (galvanized steel) floor 
plate in the grit chamber. 

 
2. The floor plate shall consist of two (2) removable sections to allow access to the grit storage 

hopper. 
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E. Inlet Baffle 
 

1. A 1/4-inch thick (steel) (AISI Type 304 stainless steel) (AISI Type 316 stainless steel) 
(galvanized steel) baffle shall be furnished at the inlet channel to optimize the chamber’s 
hydraulic conditions. 

 
F. Grit Fluidizing System 
 

1. A water-scouring device shall be furnished to free the organics that have settled in the grit 
storage hopper.  The water-scouring supply line shall include a 1-1/2 inch diameter manual 
stainless steel ball valve and a 1-1/2 inch diameter solenoid valve for water flow control. 

 
2. Solenoid valve shall be brass body suitable for 120 VAC operation.  Solenoid valves shall be 

normally closed and rated for up to 100 psig.  Solenoid valves shall be slow close type to 
minimize water hammer. 

 
2.03 VORTEX GRIT PUMP 
 

A. General 
 

1. Since these pumps will be used to pump abrasive grit and other solids, the pumps shall be 
specifically designed to both optimize wear resistance and then maintain hydraulic 
performance as wear occurs. 

 
2. Pumps shall be of a fully recessed impeller design, with the impeller mounted completely out 

of the flow path between pump inlet and outlet connections. 
 

3. Pumps shall be of a heavy duty construction, capable of handling large solids and abrasive 
particles. Vortex grit pump shall be Hayward Gordon Torus XR® series, or equal. 

 
4. The pump discharge diameter shall be as noted in paragraph 1.03.G.3. 

 
B. Pump Materials of Construction 

 
1. The case, impeller and wear elements shall be constructed from (Ni-Hard ASTM A-532 with 

minimum hardness of 550 BHN) (Super Ni-Hard ASTM A532 with minimum hardness of 
650 BHN). 

 
C. Pump Casing 

 
1. The pump casing shall consist of a one piece casting with integral suction and discharge 

nozzles plus a back plate with integral wear element. The casing will have cast on feet, 
which will fully support the volute, to allow removal of the complete rotating assembly, 
without disturbing suction and discharge piping. 

 
2. Casing thickness shall be a minimum of (1/2-inch for 3-inch pump) (3/4-inch for 4-inch and 

6-inch pumps) with normal casting tolerance. 
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D. Pump Impeller 
 

1. Impellers shall be fully recessed out of the casing passage and must be either a heavy duty 
radial vane design. Impellers shall be fitted with full back pump out vanes to restrict flow 
behind the impeller and shall be keyed to the shaft and secured by a shrouded securing bolt 
and lock washer. 

 
2. The minimum thickness at the front edge of the impeller vane shall be 0.20-inch. 

 
E. Pump Wear Element 

 
1. Pumps shall be fitted with a rear casing wear plate and integral radial wear element, which 

will protect the area behind and at the periphery of the impeller from the brunt of abrasive 
wear. The radial wear element will be of a tapered design to promote flow of solids out of 
the impeller recess. 

 
2. Minimum thickness at the base of the radial wear element shall be 0.875 inches. Minimum 

thickness at the tip of the radial wear element shall be 0.30 inches. 
 

3. Wear elements should be self centering, with jacking screws provided to facilitate removal. 
 

F. Pump Shaft 
 

1. The shaft shall be constructed of 4140 steel protected through the seal area by a renewable 
410 Stainless steel hardened hook type shaft sleeve or AISI Type 316 stainless steel sleeve 
where mechanical seals are specified. An O-ring between the sleeve and shaft will prevent 
pump fluid contacting the pump shaft. 

 
G. Pump Stuffing Box 

 
1. The stuffing box shall be constructed of Cast Iron A-48 Class 30, designed to accommodate 

a (graphite acrylic braided packing with a Teflon lantern ring, retained with a bronze, split 
adjustable gland plate) (single mechanical seal) (double mechanical seal). 

 
2. Any leakage will be retained by a drainable reservoir integral with the bearing housing. A 

0.75" NPT hole will be provided to connect seal water drainage piping. 
 

H. Pump Bearing Frame 
 

1. The bearing frame will be manufactured from Cast Iron and shall be fitted with a constant 
level sight glass oiler and vent and drain plugs for oil lubrication or grease nipples for grease 
lubrication. 

 
2. Bearing lives are to be rated for a minimum of AFBMA L10 theoretical life of 100,000 hours 

based on calculated loads due to hydraulic thrust at the duty point, as well as other 
mechanical loading due to belt drives or shaft and impeller weight. 
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I. Pump and Motor Base 
 

1. The pump and motor base shall be fabricated from steel, designed to provide rigid support of 
the pump and motor. Each base shall be furnished with suitable bolt and grout holes to 
facilitate mounting at site. 

 
2. Units shall be provided with a direct drive coupling to provide the required pump speed to 

meet performance conditions. Suitable OSHA guards shall be provided. 
 

J. Pump Motor 
 

1. The pump motor shall be driven by a 1,800 rev/min, 460 VAC, 60 Hertz, 3 Phase, ball 
bearing, continuous-duty, totally-enclosed, fan-cooled, VFD-rated motor with leads to a 
large conduit box for outdoor operation.  Motor size shall be as noted in paragraph 1.03.G.4. 

 
2.04 GRIT CYCLONE-CLASSIFER 
 

A. Grit Cyclone 
 

1. Each cyclone shall consist of a heavy-duty cast iron volute feed chamber with cylindrical 
and conical sections of steel and aluminum to minimize overhung weight.  Each section of 
the cyclone shall be completely lined and protected from the high velocity grit by a 
replaceable liner.  The cyclone shall be so constructed so any section liner can be replaced 
independently.  The inlet and overflow connections shall be of 125 lb. ASA FF cast iron 
flanges. 

 
2. The cyclone vortex finder shall be made of an abrasion-resistant alloy with an approximate 

hardness of 500 Brinell.  A hinge and quick disconnect clamp shall be provided between the 
apex assembly and lower cone section to allow removal of material which may clog the 
apex, without disconnecting any piping on the cyclone itself.  Each cyclone inlet shall be 
tapped for a 1-inch NPT gauge connection and a diaphragm-protected pressure gauge shall 
be provided. 

 
3. The cyclone underflow shall feed into the classifier for washing and dewatering, and will be 

sized so that the proper hydraulic loading is provided to the classifier. 
 

4. The cyclone overflow will feed to piping furnished by the contractor, which must be 
adequately vented to prevent siphoning. 

 
B. Grit Classifier 

 
1. Each classifier shall be designed to handle a maximum underflow from the grit cyclone as 

noted in paragraph 1.03.F.1. The grit classifier shall comprise a complete (steel) (AISI Type 
304 stainless steel) (AISI Type 316 stainless steel) (galvanized steel) assembly including 
drive, helicoid screw conveyor, fabricated trough with supports and necessary anchorage 
parts. 

 
2. Grit from the grit cyclone shall be discharged into the dewatering section of the trough and 

removed by the helical screw conveyor oriented at the angle of 16 degrees.  The grit screw 
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conveyor shall be capable of handling a maximum quantity of grit as noted in paragraph 
1.03.F.2.  The screw conveyor shall be 12-inch minimum diameter fabricated with (steel) 
(AISI Type 304 stainless steel) (AISI Type 316 stainless steel) (galvanized steel) flights 
welded to a rotating 3-inch diameter Schedule (40 steel) (40S AISI Type 304 stainless steel) 
(40S AISI Type 316 stainless steel) (40 galvanized steel) pipe torque tube.  The sectional 
flights shall be a ½ pitch design fabricated of ¼-inch minimum thickness with either a field 
renewable ½-inch wide Lincore 50-0 or 60-0 hardened continuous weld on leading edge of 
the screw flights or shall be provided with field replaceable Ni-hard wear shoes. The drive 
end of the conveyor screw shall consist of 3-inch minimum diameter (steel) (AISI Type 304 
stainless steel) (AISI Type 316 stainless steel) (galvanized steel) stub shaft that is shrink-fit 
and bolted to the upper end of the screw conveyor torque tube.  The lower end of the screw 
shall have a 3-inch minimum diameter (steel) (AISI Type 304 stainless steel) (AISI Type 
316 stainless steel) (galvanized steel) shaft shrink-fit and bolted to the lower end of the 
screw conveyor torque tube.  Welding the upper and lower stub shafts to the screw conveyor 
torque tube will not be acceptable for this project.  The lower end of the screw shall be 
supported with a 3-inch diameter minimum Dodge SCM, or equal, flange block bearing that 
is mounted to the outside of the classifier tank.  A lower bearing seal plate and supplemental 
lip seal shall be provided to physically separate the lower bearing from the grit laden 
wastewater. 

 
3. The grit conveyor screw shall operate in a washing-classifying trough fabricated with ¼-inch 

(steel) (AISI Type 304 stainless steel) (AISI Type 316 stainless steel) (galvanized steel) 
minimum plate, fitted with a grit inlet and discharge connection.  Cyclone inlet housing to 
the classifier shall be fabricated of 12 gauge (steel) (AISI Type 304 stainless steel) (AISI 
Type 316 stainless steel) (galvanized steel) sheet.  The grit discharge chute shall be 
fabricated of Schedule (5 steel) (5S AISI Type 304 stainless steel) (5S AISI Type 316 
stainless steel) (5 galvanized steel) pipe.  The grit classifier tank shall be provided with a 4-
inch diameter plain end Schedule (40 steel) (40S AISI Type 304 stainless steel) (40S AISI 
Type 316 stainless steel) (40 galvanized steel) overflow pipe stub.  A 2-inch diameter 
Schedule (40 steel) (40S AISI Type 304 stainless steel) (40S AISI Type 316 stainless steel) 
(40 galvanized steel) NPT half coupling with pipe plug shall be provided to drain the tank.   
The supports for the grit cyclone and grit classifier tank shall be fabricated of structural (40 
steel) (40S AISI Type 304 stainless steel) (40S AISI Type 316 stainless steel) (40 galvanized 
steel) sections with a ¼-inch minimum thickness.  The grit classifier shall be provided with 
an 11 gauge minimum thick (40 steel) (40S AISI Type 304 stainless steel) (40S AISI Type 
316 stainless steel) (40 galvanized steel) split cover.  The cover shall be provided with both a 
section that is bolted to the classifier tank and a hinged cover section complete with stainless 
steel butt hinges and stainless steel lifting handle to open up the hinged cover section.  A 
neoprene gasket shall be glued to the upper classifier tank lip to prevent leakage between the 
classifier tank and the cover. 

 
4. Grit laden wastewater piping from the grit pump to the grit classifier and wash water return 

piping from the grit classifier shall be provided by the CONTRACTOR. 
 

5. The grit classifier screw conveyor shall be driven by a direct-connected cycloidal-helical 
hollow-shaft high-thrust in-line speed reducer design for a maximum output speed of 12 
rev/min.  The cyclo element of the speed reducer shall be designed to take a 500 percent 
shock load without damage.  The speed reducer manufacturer shall be a member of AGMA.  
Combination gear motor designs will not be acceptable for this project. 
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6. The speed reducer shall be bolted to the drive adaptor flange at upper end of the grit 
classifier tank. The reducer shall utilize a taper grip bushing to connect to the drive shaft of 
the screw conveyor.  The use of keys and keyways will not be an acceptable connection 
method for this project. 

 
7. The speed reducer shall be driven by a field replaceable NEMA C-flanged, 1,800 rev/min, 

ball bearing, continuous-duty, totally enclosed, fan-cooled motor with leads to a large 
conduit box for outdoor operation. 

 
8. Motor size shall be as noted in paragraph 1.03.F.3. 

 
2.05 CONTROL SYSTEM 
 

A. All controls necessary for the fully automatic operation of the grit chamber drive, grit pump, grit 
fluidizing system, and grit cyclone-classifier shall be provided.  The controls shall be designed to 
insure sufficient protection against overload in order to prevent equipment damage. 

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

 
1. Fusible disconnect switch with door handle 
2. Allen-Bradley Micrologix 1100, or latest model, programmable logic controller (PLC) with 

relays and timers to monitor equipment-mounted electrical devices and to perform necessary 
logic functions 

3. Control power transformer fused primary and secondary with 120VAC 
4. Motor starters with overload coils for the following: 

a. Grit chamber drive 
b. Grit classifier drive 

5. Variable frequency drive (VFD) with line reactor and manual speed selector switch for the 
grit pump 

6. 150 watt cabinet heater with fixed setting thermostat for outdoor installations 
7. Current monitors for the following: 

a. Grit chamber drive 
b. Grit classifier drive 

8. Door-mounted elapsed time meters for the following: 
a. Grit chamber drive 
b. Grit pump drive 
c. Grit classifier drive 

9. Full-voltage LED indication pilot lights for the following: 
a. Power ON [white lens] 
b. Grit chamber drive RUN [green lens] 
c. Grit pump RUN [green lens] 
d. Grit classifier RUN [green lens] 
e. Multifunctional overload shutdown FAULT ([red lens] 

10. HAND-OFF selector switch for the grit chamber drive 
11. HAND-OFF-AUTO selector switches for the following: 

a. Grit pump 
b. Grit fluidizing system solenoid valve 
c. Grit classifier 
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12. Pushbuttons for the following: 
a. E-STOP 
b. Cycle START/RE-SET 

13. Dry contacts for the following: 
a. Grit chamber drive RUN 
b. Grit pump RUN 
c. Grit classifier RUN 
d. Multifunctional overload shutdown fault ALARM 

14. Flashing alarm light (OPTIONAL) 
15. Set spare fuses 
16. White phenolic nameplates with black lettering 
17. 600 VAC terminal block 
18. U.L. 508 label 
19. Electrical enclosure shall be provided in accordance with paragraph 1.03.C.21.  

(OPTIONAL)(complete with a white powder coat covering the entire outer surface of the 
enclosure to prevent heat build-up.) (OPTIONAL)(Enclosure shall be provided with a 
lockable front cover provided with a full window.  All indicating lights, HAND-OFF-AUTO 
switches, FORWARD-OFF-REVERSE switch, and running time meter shall be mounted on 
a dead front swing out panel located behind the window in the front cover.  The E-STOP 
pushbutton and the RE-SET pushbutton shall be mounted on the outside of the enclosure for 
ease of operator access.) 

 
2.06 ANCHOR BOLTS 
 

A. Equipment manufacturer shall furnish all anchor bolts of ample size and strength required to 
securely anchor each item of equipment.  Bolts, washers, and hex nuts shall be AISI Type (304) 
(316) stainless steel unless noted otherwise.  Anchor bolts shall be drilled-in epoxy-type.  

 
B. Anchor bolts shall be set by the CONTRACTOR.  Equipment shall be placed on the foundations, 

leveled, shimmed, bolted down, and grouted with a non-shrinking grout. 
 
2.07 SPARE PARTS 
 

A. The following spare parts shall be provided: 
 

1. One (1) complete solenoid valve assembly 
2. One (1) solenoid valve re-build kit 
3. One (1) grit classifier lower bearing element 
4. One (1) pump (set of packing) (mechanical seal) 
5. One (1) set of pump gaskets and O-rings 

 
B. Spare parts shall be individually boxed with the project name and part number clearly identified 

on each individual box.  All spare parts shall be shipped in a separate crate and clearly labeled.  
Spare parts shall be stored indoors by the Contractor in a temperature-controlled environment. 

 
2.08 SHOP SURFACE PREPARATION AND PAINTING 
 

A. Electric motors, speed reducers, and other self-contained or enclosed components shall have 
manufacturer's standard enamel finish. 
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B. Clean all stainless steel surfaces and provide glass bead blast or chemically treat all external 
non-wetted stainless steel to a uniform finish with Citrisurf 77.  Chemical passivated stainless 
steel products shall not produce any hazardous wastes during the passivation process.  The semi-
cylindrical screen manufacturer shall clearly identify the passivation procedure methodology and 
shall certify that no hazardous wastes were produced. 

 
2.09 SOURCE QUALITY CONTROL 
 

A. All structural steel and stainless steel components for the vortex grit chamber and grit cyclone-
classifier shall be 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. Welding of the screen components shall be in accordance with the latest edition of the 

American Welding Society (AWS) standards.  Field welding of stainless steel will not be 
permitted. 

 
C. Bolts, nuts and washers shall be AISI Type (304) (316) stainless steel furnished in accordance 

with ASTM A193. 
 

D. Design and fabrication of structural steel members shall be in accordance with AISC and AWS 
Standards.  The manufacturer shall comply with the American Welding Society (AWS) and the 
American Institute of Steel Construction (AISC) most current listed standards and qualifications 
in 2004 D1.1, the criteria per the requirements of Section 6 - Inspection - Structural Welding 
Code. Evidence of such AWS and AISC compliance shall be submitted with shop drawing 
submittals as follows: 

 
1. AWS Certified Welding Inspectors (minimum 2 on staff) shall conform to all standards, 

current or previous as listed in section 6.1.4 AWS QC1, Standard and Guide for 
Qualification and Certification of Welding Inspectors. 

 
2. AWS Non Destructive Testing Inspectors (Level I, II, III) for Magnetic Particle and Ultra-

Sonic testing (minimum 2 on staff) shall conform to all standards, current or previous as 
listed in and in conformance with The American Society for Non-Destructive Testing 
(ASNT-TC-1A). 

 
 
PART 3 – EXECUTION 
 
3.01 FIELD PREPARATION AND PAINTING 
 

A. Finish field preparation and painting shall be performed as specified in Section _____. 
 

B. The CONTRACTOR shall touch-up all shipping damage to the paint and stainless steel as soon 
as the equipment arrives on the job site. 

 
C. The CONTRACTOR shall supply paint for field touch-up and field painting. 

 
D. The CONTRACTOR shall finish paint electrical motors, speed reducers, and other 

self-contained or enclosed components with oil-resistance enamel. 
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E. Prior to assembly the CONTRACTOR shall coat all stainless steel bolts and nut threads with a 
non-seizing compound. 

 
3.02 INSTALLATION 
 

A. The manufacturer shall schedule one (1) trip to the project site for equipment start-up assistance 
as noted in paragraph 3.02.B. for the CONTRACTOR and for operating training as noted in 
paragraph 3.05.A. for OWNER personnel. 

 
B. After the CONTRACTOR has installed the screen and the equipment is capable of being 

operated, the equipment manufacturer shall furnish a qualified representative for a minimum of 
two (2) days (up to 16 hours) to inspect the equipment and to supervise field-testing and start-up 
for the CONTRACTOR. 

 
C. After the equipment has been placed into operation, the manufacturer's representative shall 

make all final adjustments for proper operation. 
 
3.03 OPERATOR TRAINING 
 

A. Provide operator training for OWNER'S personnel after system is operational.  Training will 
take place while manufacturer's representative is at the job site for inspection. 

 
B. Within twelve (12) months after start-up the manufacturer shall provide one (1) trip and one (1) 

day (up to 8 hours) of follow-up service and operator training.  This shall be exclusive of the 
start-up service work that is specified in paragraph 3.02. and 3.03.A. 

 
END SECTION 11321 
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LAKESIDE
Water Purification Since 1928 Lakeside Equipment Corporation

1022 E. Devon Avenue � Bartlett, IL 60103-8448 � 630-837-5640 � FAX: 630-837-5647 � E-mail: sales @lakeside-equipment.com

Lakeside’s SpiraGrit Vortex Grit Chamber

The Lakeside SpiraGrit Vortex Chamber effectively removes inorganic grit from treatment plant influent in a
mechanically induced vortex environment. The SpiraGrit operates efficiently over a wide range of daily flow rates.
Rotating paddles maintain the flow velocity in the vortex chamber keeping organics in suspension while allowing
heavier grit to settle to the chamber floor. The settled grit is moved across the stationary floor plate toward the center
opening and into the lower grit hopper. Grit is then removed from the lower hopper by an air lift or recessed impeller
pump and sent to a Grit Classifier.

SpiraGrit Vortex Grit Chamber Advantages

� Compact Design requiring significantly less space
� High Removal Efficiency throughout the design flow range
� Steady Performance flow variations in the tank have no influence on operation
� Low Head Loss 1/4-inch maximum through the unit
� Simultaneous Separation and Dewatering resulting in cleaner grit
� Reduced Maintenance no submerged bearings or other parts requiring maintenance

Standard Features

� Drive Assembly
� Drive Tube
� Adjustable Rotating Paddles
� Air Scour & Air Lift Supply Inlets
� Inlet Baffle
� Stationary Floor Plate
� Electrical Control Panel
� Grit Classifier

Optional Features

� All Stainless Steel Construction for superior
corrosion resistance.

� Recessed Impeller Pump with cyclone
separator and/or grit classifier.

� Blower Package complete with blower, belt
drive, mounting base, inlet filters and silencers,
pressure safety valve and fiberglass enclosure.

� Bagging Attachment with replaceable bags
for dewatered grit.

Complete Your Headworks with a Lakeside Micro Strainer or Fine Screen
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FUSS & O'NEILL
317 Iron Horse Way, Ste 204

Providence, RI  02908
OPINION OF COST DATE PREPARED : 07/18/08 SHEET       1 OF         1

PROJECT : UV Disinfection System BASIS :

LOCATION :  Newport, RI

DESCRIPTION: Budgetary Opinion of Cost for Wedeco

DRAWING NO. :Sheet 9 ESTIMATOR : MRP CHECKED BY : NSW
Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the Contractor(s)'
methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of probable Total Project Costs
and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best
judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and
does not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost
prepared by Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or
Construction Costs, the Owner shall employ an independent cost estimator.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

SITE CONSTRUCTION
1 Silt Fence LF 800 $21.75 $17,400
2 Dewatering LS 1 $176,587.14 $176,587
3 Temporary Sheet Piling SF 2,600 $62.00 $161,207
4 Permanent Sheet Piling SF 416 $113.25 $47,111
5 Access Road LS 1 $34,590.25 $34,590
6 Excavation and Disposal of Work CY 2,600 $34.00 $88,412
7 Backfill/Import Clean Fill CY 2,400 $30.51 $73,221
8 UV Disinfection System Concrete (including walls and apron) CY 400 $700.00 $280,000
9 UV Disinfection System Galvanized Rebar (including walls and apron) LBS 49,400 $3.25 $160,550
10 Pump Station (including pump, concrete, and rebar) LS 1 $213,976.50 $213,977
11 Deep Foundations - Timber Piles (Total site) LF 3,600 $50.00 $180,000
12 Gas Line Relocation LF 300 $75.50 $22,650
13 Sewer Lines Relocation LS 1 $72,003.75 $72,004
14 By-Pass Weir (including gates, operators, concrete, and galvanized rebar) LS 1 $169,180.00 $169,180
15 Electrical Service LS 1 $435,051.75 $435,052
16 Utility Enclosure LS 1 $50,000.00 $50,000
17 UV Disinfection System LS 1 $3,200,000.00 $3,200,000
18 UV Disinfection System Installation LS 1 $320,000.00 $320,000
19 Mechanical Bar Screen LS 1 $175,000.00 $175,000
20 Mechanical Bar Screen Installation LS 1 $17,500.00 $17,500
21 Surface Restoration LS 1 $5,788.50 $5,788
22 Cable Concrete SF 1,320 $11.25 $14,850
23 Security Fence & Gate LS 1 $27,927.00 $27,927
24 Relocate RIDOT and Pump Station Outfalls LS 1 $16,952.25 $16,952

TOTAL SITE CONSTRUCTION COST $5,959,958

MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT
Permitting/Final Design LS 1 $250,000 $250,000
Construction Administration/Part Time Resident Representation LS 1 $150,000 $150,000
Erosion and Sedimentation Maintenance % 1% $29,800 $29,800
Survey/As-Built Mapping LS 1 $15,000 $15,000
Mobilization & Demobilization % 5% $297,998 $297,998
Testing Laboratory LS 1 $10,000 $10,000
Insurance and Bonds % 4% $238,398 $238,398
TOTAL MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT COST $991,196

SUBTOTAL $6,951,154
CONTINGENCY (10%) $695,115

TOTAL COST (ROUNDED TO NEAREST $1,000) $7,647,000

Total Construction (1st Year) 7,647,000$
System - Annual Operation and Maintenance (1st Year) 357,062$
Pump and Screen - Annual Operation and Maintenance (1st Year) 40,895$
Total cost for first year of operation 8,004,062$

Expand yearly cost out for the next 20 years assuming an interest rate of 6% per year
Yearly cost Cumulative

Year 1 8,004,062$ 8,004,062$
Year 2 421,835$ 8,425,897$
Year 3 447,145$ 8,873,042$
Year 4 473,974$ 9,347,016$
Year 5 502,412$ 9,849,428$
Year 6 532,557$ 10,381,985$
Year 7 564,510$ 10,946,496$
Year 8 598,381$ 11,544,877$
Year 9 634,284$ 12,179,160$
Year 10 672,341$ 12,851,501$
Year 11 712,681$ 13,564,183$
Year 12 755,442$ 14,319,625$
Year 13 800,769$ 15,120,393$
Year 14 848,815$ 15,969,208$
Year 15 899,744$ 16,868,952$
Year 16 953,728$ 17,822,680$
Year 17 1,010,952$ 18,833,632$
Year 18 1,071,609$ 19,905,241$
Year 19 1,135,906$ 21,041,147$
Year 20 1,204,060$ 22,245,207$

-30% 15,571,644.99$
+50% 33,367,810.70$

2008 RS Means Building Site Construction Cost, 2008 RS Means Site and
Landscaping Construction Cost, RIDOT WAUP Cost, Previous Engineering
Experience and Projects.
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FUSS & O'NEILL
317 Iron Horse Way, Ste 204

Providence, RI  02908
OPINION OF COST DATE PREPARED : 07/18/08 SHEET       1 OF         1

PROJECT : UV Disinfection System BASIS :

LOCATION :  Newport, RI

DESCRIPTION: Budgetary Opinion of Cost for Calgon Carbon Corp

DRAWING NO. :Sheet 9 ESTIMATOR : MRP CHECKED BY : NSW
Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the Contractor(s)'
methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of probable Total Project Costs
and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best
judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and
does not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost
prepared by Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or
Construction Costs, the Owner shall employ an independent cost estimator.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

SITE CONSTRUCTION
1 Silt Fence LF 800 $21.75 $17,400
2 Dewatering LS 1 $178,003.09 $178,003
3 Temporary Sheet Piling SF 2,600 $62.00 $161,207
4 Permanent Sheet Piling SF 400 $113.25 $45,299
5 Access Road LS 1 $34,590.25 $34,590
6 Excavation and Disposal of Work CY 2,800 $34.00 $95,212
7 Backfill/Import Clean Fill CY 2,400 $30.26 $72,631
8 UV Disinfection System Concrete (including walls and apron) CY 700 $700.00 $490,000
9 UV Disinfection System Galvanized Rebar (including walls and apron) LBS 71,500 $3.25 $232,375
10 Pump Station (including pump, concrete, and rebar) LS 1 $213,976.50 $213,977
11 Deep Foundations - Timber Piles (Total site) LF 4,000 $50.00 $200,000
12 Gas Line Relocation LF 300 $75.50 $22,650
13 Sewer Lines Relocation LS 1 $72,003.75 $72,004
14 By-Pass Weir (including gates, operators, concrete, and galvanized rebar) LS 1 $169,180.00 $169,180
15 Electrical Service LS 1 $435,051.75 $435,052
16 Utility Enclosure LS 1 $50,000.00 $50,000
17 UV Disinfection System LS 1 $3,054,100.00 $3,054,100
18 UV Disinfection System Installation LS 1 $305,410.00 $305,410
19 Mechanical Bar Screen LS 1 $175,000.00 $175,000
20 Mechanical Bar Screen Installation LS 1 $17,500.00 $17,500
21 Surface Restoration LS 1 $5,788.50 $5,788
22 Cable Concrete SF 1,320 $11.25 $14,850
23 Security Fence & Gate LS 1 $27,927.00 $27,927
24 Relocate RIDOT and Pump Station Outfalls LS 1 $16,952.25 $16,952

TOTAL SITE CONSTRUCTION COST $6,107,108

MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT
Permitting/Final Design LS 1 $250,000 $250,000
Construction Administration/Part Time Resident Representation LS 1 $150,000 $150,000
Erosion and Sedimentation Maintenance % 1% $30,536 $30,536
Survey/As-Built Mapping LS 1 $15,000 $15,000
Mobilization & Demobilization % 5% $305,355 $305,355
Testing Laboratory LS 1 $10,000 $10,000
Insurance and Bonds % 4% $244,284 $244,284
TOTAL MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT COST $1,005,175

SUBTOTAL $7,112,283
CONTINGENCY (10%) $711,228

TOTAL COST (ROUNDED TO NEAREST $1,000) $7,824,000

Total Construction (1st Year) 7,824,000$
System - Annual Operation and Maintenance (1st Year) 367,404$
Pump and Screen - Annual Operation and Maintenance (1st Year) 40,895$
Total cost for first year of operation 8,191,404$

Expand yearly cost out for the next 20 years assuming an interest rate of 6% per year
Yearly cost Cumulative

Year 1 8,191,404$ 8,191,404$
Year 2 432,797$ 8,624,200$
Year 3 458,764$ 9,082,965$
Year 4 486,290$ 9,569,255$
Year 5 515,468$ 10,084,723$
Year 6 546,396$ 10,631,119$
Year 7 579,180$ 11,210,298$
Year 8 613,930$ 11,824,229$
Year 9 650,766$ 12,474,995$
Year 10 689,812$ 13,164,807$
Year 11 731,201$ 13,896,008$
Year 12 775,073$ 14,671,081$
Year 13 821,577$ 15,492,658$
Year 14 870,872$ 16,363,530$
Year 15 923,124$ 17,286,654$
Year 16 978,512$ 18,265,166$
Year 17 1,037,222$ 19,302,388$
Year 18 1,099,456$ 20,401,844$
Year 19 1,165,423$ 21,567,267$
Year 20 1,235,348$ 22,802,616$

-30% 15,961,830.94$
+50% 34,203,923.44$

2008 RS Means Building Site Construction Cost, 2008 RS Means Site and
Landscaping Construction Cost, RIDOT WAUP Cost, Previous Engineering
Experience and Projects.

F:\P2006\0901\U20\Deliverables\Preliminary Design Report\Appendix\App P\nsw_all_mrp_Life Cycle Cost_20080819REV1.xls/Calgon - Construction



FUSS & O'NEILL
317 Iron Horse Way, Ste 204

Providence, RI  02908
OPINION OF COST DATE PREPARED : 07/18/08 SHEET       1 OF         1

PROJECT : UV Disinfection System BASIS :

LOCATION :  Newport, RI

DESCRIPTION: Budgetary Opinion of Cost for Aquionics

DRAWING NO. :Sheet 9 ESTIMATOR : MRP CHECKED BY : NSW
Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the Contractor(s)'
methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of probable Total Project Costs
and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best
judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and
does not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost
prepared by Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or
Construction Costs, the Owner shall employ an independent cost estimator.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

SITE CONSTRUCTION
1 Silt Fence LF 800 $21.75 $17,400
2 Dewatering LS 1 $177,784.09 $177,784
3 Temporary Sheet Piling SF 2,600 $62.00 $161,207
4 Permanent Sheet Piling SF 400 $113.25 $45,299
5 Access Road LS 1 $34,590.25 $34,590
6 Excavation and Disposal of Work CY 2,600 $34.00 $88,412
7 Backfill/Import Clean Fill CY 2,500 $30.26 $75,654
8 UV Disinfection System Concrete (including walls and apron) CY 400 $700.00 $280,000
9 UV Disinfection System Galvanized Rebar (including walls and apron) LBS 49,400 $3.25 $160,550
10 Pump Station (including pump, concrete, and rebar) LS 1 $213,976.50 $213,977
11 Deep Foundations - Timber Piles (Total site) LF 3,700 $50.00 $185,000
12 Gas Line Relocation LF 300 $75.50 $22,650
13 By-Pass Weir (including gates, operators, concrete, and galvanized rebar) LS 1 $169,180.00 $169,180
14 Electrical Service LS 1 $435,051.75 $435,052
15 Utility Enclosure LS 1 $50,000.00 $50,000
16 UV Disinfection System LS 1 $1,992,000.00 $1,992,000
17 UV Disinfection System Installation LS 1 $199,200.00 $199,200
18 UV Disinfection System Piping and Valve LS 1 $186,335.00 $186,335
19 Mechanical Bar Screen LS 1 $175,000.00 $175,000
20 Mechanical Bar Screen Installation LS 1 $17,500.00 $17,500
21 Surface Restoration LS 1 $5,788.50 $5,788
22 Cable Concrete SF 200 $11.25 $2,250
23 Security Fence & Gate LS 1 $27,927.00 $27,927
24 Relocate RIDOT and Pump Station Outfalls LS 1 $16,952.25 $16,952

TOTAL SITE CONSTRUCTION COST $4,739,707

MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT
Permitting/Final Design LS 1 $250,000 $250,000
Construction Administration/Part Time Resident Representation LS 1 $150,000 $150,000
Erosion and Sedimentation Maintenance % 1% $23,699 $23,699
Survey/As-Built Mapping LS 1 $15,000 $15,000
Mobilization & Demobilization % 5% $236,985 $236,985
Testing Laboratory LS 1 $10,000 $10,000
Insurance and Bonds % 4% $189,588 $189,588
TOTAL MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT COST $875,272

SUBTOTAL $5,614,979
CONTINGENCY (10%) $561,498

TOTAL COST (ROUNDED TO NEAREST $1,000) $6,177,000

Total Construction (1st Year) 6,177,000$
System - Annual Operation and Maintenance (1st Year) 444,884$
Pump and Screen - Annual Operation and Maintenance (1st Year) 40,895$
Total cost for first year of operation 6,621,884$

Expand yearly cost out for the next 20 years assuming an interest rate of 6% per year
Yearly cost Cumulative

Year 1 6,621,884$ 6,621,884$
Year 2 514,925$ 7,136,809$
Year 3 545,821$ 7,682,630$
Year 4 578,570$ 8,261,200$
Year 5 613,284$ 8,874,485$
Year 6 650,082$ 9,524,566$
Year 7 689,086$ 10,213,653$
Year 8 730,432$ 10,944,084$
Year 9 774,257$ 11,718,342$
Year 10 820,713$ 12,539,055$
Year 11 869,956$ 13,409,010$
Year 12 922,153$ 14,331,163$
Year 13 977,482$ 15,308,646$
Year 14 1,036,131$ 16,344,777$
Year 15 1,098,299$ 17,443,076$
Year 16 1,164,197$ 18,607,273$
Year 17 1,234,049$ 19,841,322$
Year 18 1,308,092$ 21,149,413$
Year 19 1,386,577$ 22,535,990$
Year 20 1,469,772$ 24,005,762$

-30% 16,804,033.61$
+50% 36,008,643.44$

2008 RS Means Building Site Construction Cost, 2008 RS Means Site and
Landscaping Construction Cost, RIDOT WAUP Cost, Previous Engineering
Experience and Projects.
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FUSS & O'NEILL
317 Iron Horse Way, Ste 204

Providence, RI  02908
BUDGETARY OPINION OF COST DATE PREPARED : 07/18/08 SHEET       1 OF         1

PROJECT : Easton Beach UV Disinfection System BASIS :

LOCATION :  Newport, RI

DESCRIPTION: Budgetary Opinion of Cost for Trojan UV Disinfection System

DRAWING NO. :Sheet 9 ESTIMATOR : ALL/MRP CHECKED BY : NSW/DEA
Since Fuss & O'Neill has no control over the cost of labor, materials, equipment or services furnished by others, or over the Contractor(s)'
methods of determining prices, or over competitive bidding or market conditions, Fuss & O'Neill's opinion of probable Total Project Costs
and Construction Cost are made on the basis of Fuss & O'Neill's experience and qualifications and represent Fuss & O'Neill's best
judgment as an experienced and qualified professional engineer, familiar with the construction industry; but Fuss & O'Neill cannot and
does not guarantee that proposals, bids or actual Total Project or Construction Costs will not vary from opinions of probable cost
prepared by Fuss & O'Neill.  If prior to the bidding or negotiating Phase the Owner wishes greater assurance as to Total Project or
Construction Costs, the Owner shall employ an independent cost estimator.

ITEM ITEM UNIT NO. PER TOTAL
NO. DESCRIPTION MEAS. UNITS UNIT COST

SITE CONSTRUCTION
1 Silt Fence LF 770 $4.00 $3,077
2 Groundwater Dewatering / Moat Channel Control of Water LS 1 $172,305.34 $172,305
3 Temporary Sheet Piling (drive and pull) SF 2,630 $62.00 $163,067
4 Permanent Sheet Piling (drive, cut and bury) SF 420 $113.25 $47,564
5 Crushed Stone Access Way LS 1 $34,613.00 $34,613
6 Earthwork Excavation and Disposal CY 1,900 $34.00 $64,596
7 Import/Backfill Clean Fill CY 1,540 $34.02 $52,387
8 UV Disinfection System C.I.P Concrete (including walls and apron) CY 420 $700.00 $294,000
9 UV Disinfection System Galvanized Rebar (including walls and apron) LBS 45,650 $3.25 $148,363
10 Pump Station (including pump, concrete, and gal. rebar) LS 1 $213,976.50 $213,977
11 Timber Pile Deep Foundations (entire site) LF 2,630 $50.00 $131,500
12 Gas Line Relocation LF 310 $75.50 $23,405
13 By-Pass Weir (including gate, operators, concrete, and galvanized rebar) LS 1 $169,180.00 $169,180
14 Electrical Service LS 1 $435,051.75 $435,052
15 Utility Enclosure (20'x20', including slab and foundation) LS 1 $50,000.00 $50,000
16 UV Disinfection System LS 1 $1,650,000.00 $1,650,000
17 UV Disinfection System Installation and Commissioning LS 1 $165,000.00 $165,000
18 Mechanical Bar Screen LS 1 $175,000.00 $175,000
19 Mechanical Bar Screen Installation and Commissioning LS 1 $17,500.00 $17,500
20 Surface Restoration LS 1 $5,795.25 $5,795
21 Cable Concrete Channel Protection SF 1,320 $11.25 $14,850
22 Security Fence & Gate LS 1 $27,927.00 $27,927
23 Relocate RIDOT and Pump Station Outfalls LS 1 $16,952.25 $16,952

TOTAL SITE CONSTRUCTION COST $4,076,000

MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT
Permitting/Final Design LS 1 $250,000 $250,000
Construction Administration/Part Time Resident Representation LS 1 $150,000 $150,000
Maintenance of Erosion and Sedimentation Controls % 1% $20,380 $20,380
Construction Survey/As-Built Mapping LS 1 $15,000 $15,000
Mobilization & Demobilization % 5% $203,800 $203,800
Constuction Materials Testing LS 1 $10,000 $10,000
Insurance and Bonds % 4% $163,040 $163,040
TOTAL MISCELLANEOUS CONSTRUCTION AND ENGINEERING SUPPORT COST $812,000

SUBTOTAL $4,888,000
CONTINGENCY (10%) $488,800

TOTAL COST (ROUNDED TO NEAREST $1,000) $5,377,000

Total Construction (1st Year) 5,377,000$
UV System Operation and Maintenance (1st Year) 401,886$
Pump and Screen Operation and Maintenance (1st Year) 40,895$
Total First Year Operation Cost 5,778,886$

Expand yearly cost out for the next 20 years assuming an interest rate of 6% per year
Yearly cost Cumulative

Year 1 5,778,886$ 5,778,886$
Year 2 469,348$ 6,248,235$
Year 3 497,509$ 6,745,744$
Year 4 527,360$ 7,273,103$
Year 5 559,001$ 7,832,105$
Year 6 592,541$ 8,424,646$
Year 7 628,094$ 9,052,740$
Year 8 665,780$ 9,718,520$
Year 9 705,726$ 10,424,246$
Year 10 748,070$ 11,172,316$
Year 11 792,954$ 11,965,270$
Year 12 840,531$ 12,805,801$
Year 13 890,963$ 13,696,764$
Year 14 944,421$ 14,641,185$
Year 15 1,001,086$ 15,642,271$
Year 16 1,061,151$ 16,703,423$
Year 17 1,124,820$ 17,828,243$
Year 18 1,192,310$ 19,020,553$
Year 19 1,263,848$ 20,284,401$
Year 20 1,339,679$ 21,624,080$

-30% 15,136,856.20$
+50% 32,436,120.42$

Equipment Vendor Quotes, 2008 RS Means Building Site Construction Cost,
2008 RS Means Site and Landscaping Construction Cost, RIDOT WAUP
Cost, Previous Construction Projects.
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