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1 BACKGROUND

Figure 1 

1.1 Original Plant

Figure 1 - RLSA Interceptors, Pump Sta ons, and Plant
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1.2 2000 Plant Expansion 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1.3 Proposed Upgrades 
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2 GENERAL DESIGN CRITERIA 

2.1 Design Flow Rates 

Table 1

Table 1: Plant Design Flow Rates 

Minimum Flow 0.49 MGD 
Average Dry Weather Flow 1.20 MGD 
Maximum Dry Weather Flow 3.77 MGD 
Average Wet Weather Flow 3.07 MGD 
Peak Hour Flow 5.51 MGD 

 

2.2 NJPDES Permit Requirements 
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3 INFLUENT PUMP STATION & SCREENINGS 

3.1 Proposed Pump Station Structure 

3.1.1 Building Foundation & Substructure 
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Attachment 
A.

3.1.2 Architectural and Superstructure 

3.1.3 Heating & Ventilation  

Table 
2. 
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Table 2: Excerpts from NFPA 820 Table 4.2.2 

 

 

 

 

 

3.1.4 Site Work & Landscaping 
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3.2 In luent Gravity Sewer Modi ications 

3.3 Screenings Removal & Disposal 

Table 3
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Table 3: Mechanical Screen Preliminary Design Basis 

Item Design Basis 

Design Max Flow Rate, MGD 5.51 

Maximum Rated Flow, MGD  
    At velocity of 2 feet per second, MGD 11.75 
    At velocity of 3 feet per second, MGD 17.50 
Headloss   
    At 2 Feet Per Second Channel Velocity, inches 
WC 0.64 

    At 3 Feet Per Second Channel Velocity, inches 
WC 1.42 

Screen Overall Length, feet 42 
Total Screen Width, feet 2.83 
Screen Field Width, feet 2.83 
Screen Field Height, feet 11 
Bar Spacing, Inches 0.38 (3/8) 
Rake Cleaning Interval  
    At Low Speed, second 43 
    At High Speed, seconds 7 
Installation Angle (From Vertical) 5° 

Table 4
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Table 4: Washer/Compactor Preliminary Design Basis 

Item Design Basis 
Electrical  
     Motor Voltage 480V / 3Ø / 60Hz. 
     Paddle Drive Motor Size 1 HP 
Washwater Use, gpm 10 
Washwater pressure, psi 50 
Material of construction: 304L SS 
     Location (indoor or outdoor?) Indoor 

3.4 Bypass Comminutors 

Figure 2              

                                             

Figure2: Proposed Comminutor 
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Table 5

Table 5: Comminutor Preliminary Design Basis 

Item Design Basis 
Franklin Miller Taskmaster 
Grinder  

Model TM8540D 

Number Required  1 
Revolutions per Minute, rpm 60 
Drive Type Electric, Submersible 
Rated Power, horsepower 3 
Voltage, VAC 230/460 
Cutting Chamber, inches 39.1” by 12” 
Materials of Construction  
   Housing Ductile Iron 
   Cutters 4140 H.T. 

3.5 Mechanical Pumping Equipment & Piping 

3.5.1 Proposed Pumps 

 
 

Table 6 Figure 3
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Table 6: Proposed Influent Pump Preliminary Design Basis 

Item Design Basis 
Flygt Model Number NT3202.185MT 
Number Required (n+1) 3 
Operating Points:  
     One Pump Operation (ADF) 1,000 gpm at 51 feet TDH 
     One Pump Operation  
     (Full Speed) 

2,222 gpm at 55 feet TDH 

     Two Pumps in Operation  
     (Full Speed) 3,800 gpm at 59 feet TDH 

Rated Power, horsepower 60 
Nom. Impeller Diameter, 
inches 

13.58 

Max Impeller Diameter, Inches 14.80 
Rated Speed, rpm 1,170 
Voltage, VAC 460 
Phase 3 
Suction Diameter; inches 12 
Discharge Diameter; inches 8 
Force Main Velocity  
   @ Minimum Flow 
   @Average Flow 
   @ Peak Flow  

 
0.5 ft/sec 
1.6 ft/sec 
6.1 ft/sec 
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3.5.2 Piping & Force Main

Site constraints, and the arrangement of downstream grit removal and oxidation ditches
processes, prevent the re-use of the two (2) existing 12-inch force mains.  A new single 16-
inch, Class 53, cement lined ductile iron pipe (CLDIP) force main is proposed for this project.

Figure 3 - Proposed Influent Pump Sta on - Pump and System Curves
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 Table 7

Table 7: Force Main Preliminary Design Basis 

Item Design Basis 
Diameter, inches 16 
Material of Construction Cement Lined Ductile Iron 

Pipe 
Pressure Class  53 
Internal Diameter, inches 16.54 
Velocity, feet per second  
    At average design flow (1.20 MGD) 1.60 
    At peak flow (5.51 MGD) 8.53 

3.5.3 Wet Well Sizing 

 
 
 
 

Figure 4,
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3.6 Instrumentation and Control

Figure 4 - Lead Lag Opera onal Sequence
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3.7 Abandonment of Existing Pump Station 

4 GRIT REMOVAL 

4.1 Grit Removal Equipment 

Figure 5
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Table 8

Table 8: Grit Removal System Preliminary Design Basis

Item Design Basis
Peak Design Flow 5.5 MGD
Grit Removal @ Peak Design 
Flow
Upper Grit Chamber Diameter 9’-0”
Lower Grit Chamber Diameter 3’-0”
Water Fluidization Requirement 20 gpm @ 50 psi
Grit Pump Type Self-Prime
Grit Pumping Flow Rate 250 gpm
Electrical
     Motor Voltage 480V / 3Ø / 60Hz.
     Paddle Drive Motor Size 0.75 HP
     Grit Pump Motor Size 1.0 HP

Figure 6
Table 9

Figure 5 - SpiraGrit System Overview
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Table 9: Grit Classifier Preliminary Design Basis 

Item Design Basis 
Number of units: 1 
Total Grit Processing Capacity, CF/hr. 30 
Grit Slurry Capacity (each), gpm: 250 
Washwater Use, gpm 20 
Washwater pressure, psi 50 
Material of construction: 304L SS 
Location  Indoor 

 

 

4.2 Building Enclosure 

Figure 6 - Lakeside Type "W" Grit Cyclone Classifier 
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Table 
10

Table 10: Excerpts from NFPA 820 Table 5.2.2 

 

 

 

Attachment A.

5 OXIDATION DITCH 
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5.1 Selected Process 
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5.1.1 Parallel Operation 

5.1.2 Series Operation 

Figure 7.
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5.2 Replacement of Existing Oxidation Ditch No. 1

Figure 7

5.3 Oxidation Ditch Equipment

Figure 8 Figure 9.

Figure 7 - Lakeside Closed Loop Reactor Series Configura on Schema c
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Figure 8 - Lakeside Rotor Aerator Assembly Diagram

Figure 9 -  Lakeside Rotor Aerator Assembly Diagram (2)
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5.4 In luent Gravity Sewer & Anaerobic Selector 

5.5 Internal Mixed Liquor Recycle 

Figure 10
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5.6

Attachment A.

6 CLARIFIERS

6.1 Anticipated Loading and Impact of Oxidation Ditch Modi ications

Figure 10 - Landia Submersible Mixer
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Table 11
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 Table 11: Excerpts from NFPA 820 Table 5.2.2 

MLSS (mg/L) 3000 3500 4000 4500 5000 5500 6000 
   Solids Loading Rate at 1.45 MGD (lb/day/sf) 

Number of Final Clarifiers 
in Service 

1 26 30 34 38 43 47 51 
2 13 15 17 19 21 24 26 
3 9 10 11 13 14 16 17 

Table 12

Table 12 -  Final Clarifier SLR at Projected Max. Day Flow and Varying MLSS Concentra ons 

MLSS (mg/L) 3000 3500 4000 4500 5000 5500 6000 
   Solids Loading Rate at 3.77 MGD (lb/day/sf) 

Number of Final 
Clarifiers in 

Service 

1 46 54 62 69 77 85 92 
2 23 27 31 35 38 42 46 
3 15 18 21 23 26 28 31 

 

7 UV DISINFECTION SYSTEM UPGRADE 

Figure 11
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8 ADDITIONAL PROCESS MODIFICATIONS

8.1 Replace Chemical Piping & Feed Pumps

8.2 Clari ier Dewatering Pumps 

Figure 11 -  UV System Expansion
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Table 13

Table 13: Proposed Clarifier Dewatering Pump Preliminary Design Basis 

Item Design Basis 
Gorman-Rupp Model Number T3A3S-B 
Number Required  2 
Operating Point: 210 gpm at 8 feet TDH 
Rated Power, horsepower 1.5 
Rated Speed, rpm 1,750 
Voltage, VAC 460 
Phase 3 
Force Main Velocity  
   @ Design Flow (210 gpm) 

 
2.4 ft/sec 

  

8.3 Clari ier Sludge Pump Replacement & Piping Modi ications 
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Figure 12

Table 14
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Figure 12 -  Sludge Pump Sta on Piping Modifica ons
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Table14: Proposed Sludge Pump Preliminary Design Basis 

ITEM CHARACTERISTICS 
Flygt Model Number NZ3153.095LT 
Number Required 2 
Operating Flow Rate:  

WAS Pumping (Reduced 
Speed) 

250 gpm 

     RAS Pumping (1.0x ADF)  
     (Reduced Speed) 

1,000 gpm 

     RAS Pumping (1.5x ADF)  
     (Full Speed) 

1,500 gpm 

Rated Power, horsepower 15 
Nom. Impeller Diameter, 
inches 

8.15 

Rated Speed, rpm 1,755 
Voltage, VAC 460 
Phase 3 
Suction Diameter; inches 8 
Discharge Diameter; inches 8 
Force Main Velocity  
   @ 6-inch WAS 
   @ 10-inch RAS, Average Flow 
   @ 10-inch RAS, Peak Flow  

 
2.8 ft/sec 
4.1 ft/sec 
6.1 ft/sec 

9 MASS BALANCE 

Attachment A.

9.1 Mass Balance impact on Dewatering Operations 
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10 HYDRAULIC PROFILE 

Attachment A
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11 MISCELLANEOUS SITE WORK 

11.1 New Access Road 

 
 
 
 
 

11.2 Dewatering Building Re-Grading & Drainage Modi ications 

Attachment A
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11.3 Generator SPCC 

11.4 Outfall Headwall Stabilization 

Attachment 
A.
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12 ELECTRICAL

12.1 Overview of Existing Electrical System

Table 15 Figure 13

Table 15: Current Monthly Energy Consump on

Dewatering 
Building Main Plant Total Total

Max 5,920 kWh 72,320 kWh 78,240 kWh $   2,761.27 
Average 4,810 kWh 58,444 kWh 63,254 kWh $   2,446.97 
Min 2,720 kWh 41,280 kWh 44,000 kWh $   1,996.92 

Dewatering 
Building, 4,810, 

8%

Main Plant, 
58,444, 92%

Current Average Monthly Energy Consumption

Dewatering Building Main Plant

Figure 13 -  Current Average Monthly Energy Consump on
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12.2 Preliminary Load List – Proposed 

12.3 New In luent Pump Station 

12.4 Grit Removal  

12.5 Oxidation Ditch 
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12.6 Adding Dewatering Building to Backup Generator Power. 

13 SCADA 
Figure 14
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14 PERMITS

Figure 14 - Exis ng SCADA System
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A. NJDEP Division of Water Quality:   

B. Soil Erosion and Sediment Control:

C. Water Quality Management Plan (WQMP) Consistency Determination: 

D. Bureau of Water Allocation and Well Permitting

E. The NJDEP Stormwater Management Rules: 

F. NJDEP Flood Hazard Area Permit:

G. Freshwater Wetlands Permit:



 

R3M Engineering, Inc. December 2024 
RLSA - Basis of Design Report - DRAFT Page 40 

H. US Army Corps of Engineers (USACE) Permit: 

15 CONSTRUCTION SCHEDULE 
Figure 15
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Figure 15 -  Construc on Schedule
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16 CONSTRUCTION COST ESTIMATE 
 

Table 16

Table 17
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Table16: Construc on Cost Es mate 

 

 

 

 

 

1 Mobilization 1 L.S. 420,000$               420,000$               
2 General Site Work 1 L.S. 1,390,000$           1,390,000$           

Demolition of Clarifiers, Splitter Box No. 1, CCT, Diversion Box & Distribution 1 L.S. 258,000$               258,000$               
New Access Road 1 L.S. 300,000$               300,000$               
Dewatering Building Re-Grading & Drainage Modifications 1 L.S. 280,000$               280,000$               
Generator SPCC 1 L.S. 12,000$                 12,000$                 
Outfall Headwall Stabilization 1 L.S. 110,000$               110,000$               
Site Lighting (Access Road) 1 L.S. 180,000$               180,000$               
Stormwater Retention Basin and Outfall 1 L.S. 250,000$               250,000$               

3 Influent Pump Station & Screenings 1 L.S. 6,071,000$           6,071,000$           
Site Work & Landscaping 1 L.S. 240,000$               240,000$               
Building Foundation & Superstructure 1 L.S. 1,940,000$           1,940,000$           
Support of Excavation 1 L.S. 100,000$               100,000$               
Gravity Sewer Modifications 1 L.S. 280,000$               280,000$               
Screenings & Compacting Equipment 1 L.S. 770,000$               770,000$               
Mechanical Pumping Equipment & Piping 1 L.S. 1,200,000$           1,200,000$           
New Force Main 1 L.S. 870,000$               870,000$               
Heating & Ventilation 1 L.S. 251,000$               251,000$               
Electrical 1 L.S. 420,000$               420,000$               

4 Grit Removal 1 L.S. 1,085,000$           1,085,000$           
Grit Removal & Processing Equipment 1 L.S. 720,000$               720,000$               
Support of Excavation 1 L.S. 25,000$                 25,000$                 
Building 1 L.S. 340,000$               340,000$               

5 Oxidation Ditch 1 L.S. 6,000,000$           6,000,000$           
Influent Gravity Sewers - to Anaerobic Selector Zone and ODs 1 L.S. 670,000$               670,000$               
Anaerobic Selector Stuctural 1 L.S. 380,000$               380,000$               
Existing Oxidation Ditch #1 Demolition & Concrete Construction 1 L.S. 2,150,000$           2,150,000$           
Oxidation Ditch No. 2 Structural Modifications and Platform for IMLR 1 L.S. 110,000$               110,000$               
Oxidation Ditch and Selector Zone Process Equipment 1 L.S. 2,310,000$           2,310,000$           
Support of Excavation 1 L.S. 50,000$                 50,000$                 
Effluent Piping Replacement/Modification 1 L.S. 330,000$               330,000$               

6 UV Building Modifications 1 L.S. 207,500$               207,500$               
Additional UV Modules 1 L.S. 200,000$               200,000$               
Remove Nested Parshall Flume 1 L.S. 7,500$                   7,500$                   

7 Additional Process Modifications 1 L.S. 947,000$               947,000$               
Replace Chemical Piping & Feed Pumps 1 L.S. 100,000$               100,000$               
Inspect Chemical Tanks 1 L.S. 10,000$                 10,000$                 
RAS Pump/Piping Modifications 1 L.S. 590,000$               590,000$               
Clarifier Dewatering Pumps 1 L.S. 127,000$               127,000$               
Provide FRP Covers at Cascade Aeration 1 L.S. 120,000$               120,000$               

8 Electrical 1 L.S. 200,000$               200,000$               
Add Dewatering Building to Generator 1 L.S. 200,000$               200,000$               

9 SCADA & Instrumentation 1 L.S. 370,800$               370,800$               
SCADA Upgrade 1 L.S. 370,800$               370,800$               

10 Allowances for Unforeseen Conditions 1 L.S. 300,000$               300,000$               
11 Total: $16,991,300

Item Description Qty. Unit Unit Cost Extended Cost
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Table17: Es mated Equipment and Structure Cost 

 

1 Mobilization -$                            -$                            420,000$               
2 General Site Work 12,000$                 1,378,000$           1,390,000$           
3 Influent Pump Station & Screenings 3,791,000$           2,280,000$           6,071,000$           
4 Grit Removal 720,000$               365,000$               1,085,000$           
5 Oxidation Ditch 3,310,000$           2,690,000$           6,000,000$           
6 UV Building Modifications 207,500$               -$                            207,500$               
7 Additional Process Modifications 827,000$               120,000$               947,000$               
8 Electrical 200,000$               -$                            200,000$               
9 SCADA & Instrumentation 370,800$               -$                            370,800$               

10 Allowances for Unforeseen Conditions -$                            -$                            300,000$               
11 Total Construction Cost 9,438,300$           6,833,000$           16,991,300$         

Item Description Equipment Cost Structures Cost Total Cost
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