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TABLE 1-3.  DETAILED DESIGN DATA
CHESHIRE WPCP

Design Data

PRETREATMENT

Mechanically Cleaned Mechanical Screen
 Number of Units 1
      Type Mechanically Cleaned
      Number on line 1
 Screen Opening Size, in 0.5
 Hydraulic Capacity, mgd 11 mgd

Influent Channel Grinder (screen back up)
 Number of Units 1
      Number on line 1
 Size, Total HP 7
 Hydraulic Capacity, mgd 7.75 mgd

Bypass Bar Rack
 Number of Units 1
 Width, in 1-3/8

Channel Flow Meter
     Type Parshall Flume
     Throat Size, in. 12
     Range, mgd 0.1 – 8

Raw Wastewater Pumps

Large Pumps 2
       Number of Pumps
       Type: pump Solids Handling Dry Pit Submersible
                 drive Close Coupled
                 speed Variable
     Unit Capacity, gpm @ TDH 2 @ 4,167 gpm @ 52 ft.

Small Pumps
     Number of Pumps 2
       Type: pump Solids Handling Dry Pit Submersible
                 drive Close Coupled
                 speed Variable
       Unit Capacity, gpm @ TDH 2 @ 2,000 gpm @ 52 ft.



TABLE 1-3.  Continued

Design Data

1-9

Force Main Flow Meter
     Type Magnetic
     Diameter, in. 18
     Range, mgd 0.8 – 14

Aerated Grit Chambers

 Number of Tanks 2
 Tank Dimensions
  Length, ft 20
  Width, ft 10
  Average Water Depth, ft 7.6
  Unit Area, sf 200
  Total Area, sf 400
 Unit Volume
  Cf 1,520
  gal. 11,370
 Total Volume
  Cf 3,040
  gal. 22,740
 Detention Time, min
  At Average Design Flow 7.6
  At Peak Flow 2.9
     Air Supply Range, cfm/ft. 1.5-4.5
     Total Supply Range, cfm/ft. 60-180

Aerated Grit Chamber Blowers
  Number of Units 2
  Type Rotary, positive displacement
  Capacity 180 SCFM @ 4psi
  Drive 1- V-belt, 1- VFD
  Horsepower 10

CHEMICAL PHSOPHORUS REMOVAL
(First Dosing Location)
2nd dosing location after Denitrification Facilities

Ferric Chloride Storage
            Number of Tanks 2
            Unit Capacity, gallons 5,375



TABLE 1-3.  Continued

Design Data
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Ferric Chloride Feed Pumps
            Dosing Location Aerated Grit Chamber
               Number of Pumps 2
               Type:  Pump Peristaltic
                          Drive Direct Variable Speed
               Unit Capacity, gph @ 125 psi 15

            Dosing Location Belt Filter Press Filtrate
               Number of Pumps 1
               Type:  Pump Peristaltic
                          Drive Direct Variable Speed
               Unit Capacity, gph @ 125 psi 33

            Dosing Location Digester Supernatant
               Number of Pumps 1
               Type:  Pump Hose
                          Drive Direct Variable Speed
               Unit Capacity, gph @ 30 psi 527

PRIMARY TREATMENT

Primary Settling Tanks

  Number of tanks 4
  Diameter, ft. 40
  Sidewater Depth, ft. 10
  Volume Each, gal. 93,949
  Volume Total, gal. 375,795
  Surface Area each, sf. 1,256
  Surface Area total, sf. 5,024
       Surface Overflow rate
     Avg. Flow, gpd/sf 862

2,275     Max Day Flow, gpd/sf
       Solids Loading Rate
     Avg. Flow, lb/d/sf 1.25

2.28     Max Day Flow, lb/d/sf
       Detention Time
     Avg. Flow, hours 2.08

0.79     Max Day Flow, hours
       Sludge Removal
    Avg. Daily, lbs/d 6,684

4.5    Concentration, Percent
    Avg. Daily, gal/d 17,800



TABLE 1-3.  Continued

Design Data
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Primary Sludge Pumps
            Number of Pumps 3
            Type:  Pump Simplex Plunger
                       Drive Variable Speed
            Unit Capacity, gpm @ TDH 95 @ 33

Primary Scum Pumps
            Number of Pumps 2
            Type:  Pump Simplex Plunger
                       Drive Variable Speed
            Unit Capacity, gpm @ TDH 75  @ 120

SECONDARY TREATMENT

Activated Sludge Tanks
  Number of Tanks 5
  Sidewater Depth, ft 15
  Length Each Tank, ft 121
  Width Each Tank, ft 21
  Unit Volume
   Cf 38,115
   Gal. 285,100

Aeration Blowers
  Number of Units 4 High Speed Turbocompressor

1 Multistage Centrifugal
            Max System Requirements, scfm 13,324

         HST (High Speed Turbocompressor)
      Motor HP 2 @ 268 and 2 @ 120
      Drive VFD
      Unit Capacity, scfm 2 @ 5,420; 2 @ 2,300
      Max System Requirements, scfm 13,234

         HST (High Speed Turbocompressor)
      Motor HP 1 @ 200
      Drive Direct
      Unit Capacity, scfm 3,300

Summer Conditions
              Max Month
                Number of Small Blowers in Service 0
                Number of Large Blowers in Service 2
                Air Required for Tanks, scfm 7,260



TABLE 1-3.  Continued

Design Data
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              Peak Conditions
                Number of Small Blowers in Service
                Number of Small Blowers in Service 2
                Number of Large Blowers in Service 2
                Air Required for Tanks, scfm 13,234

Winter Conditions
              Max Month
                Number of Small Blowers in Service 0
                Number of Large Blowers in Service 2
                Air Required for Tanks, scfm 7,364

              Peak Conditions
                Number of Small Blowers in Service 0
                Number of Large Blowers in Service 2
                Air Required for Tanks, scfm 10,143

Final Settling Tanks

  Number of Units 3
  Diameter, feet 1 @ 40 and 2 @ 80
  Sidewater depth, feet 12
  Volume Each, gal. 1 @ 112,739 and 2 @ 450,954 ea.
  Volume Total, gal. 1.014,647
  Surface Area each, sf. 1 @ 1,256 and 2 @ 5,024 ea.
  Surface Area total, sf. 11,304

            Number of units in service 2 @ 80 ft
            Total Surface area in service, sf 10,053
        Surface Overflow rate
     Avg. Flow, gpd/sf 431

1,137     Max Day Flow, gpd/sf
        Solids loading rate
     Avg. MLSS Applied, lb/day 108,300

10.8     Solids Loading Rate, lb/d/sf
   Drive motor HP ¾

Return Sludge Pumps

  Number of pumps
            Type: Pump
                      Drive

3
Vertical Solids Handling

Variable Frequency
  Capacity, gpm @ 47 ft TDH 1,800
  Total capacity, 2 pumps, gpm 3,600
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Design Data
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            Maximum Return Sludge Capacity,
             percent of maximum month flow

Waste Sludge Pumps

100%

  Number of pumps
            Type: Pump
                      Drive

2
Dry Pit Submersible
Variable Frequency

  Capacity, gpm @ 53 ft TDH 200

DENITRIFICATION FILTER SYSTEM

Influent Well Screens
 Number of Units 2
 Type and Screen Opening ¼-inch opening bar rack
 Screenings Handling Method Hand raked
 Hydraulic Capacity: Design Avg. Flow 1,250 gpm (1.8 mgd)/screen
 Hydraulic Capacity: Design Peak Flow 2,708 gpm (3.9 mgd)/screen

Influent Wetwells
Design Flows
 Flow, mgd
  Average daily 3.5
  Hourly peak 7.75

Design Data
 Number of Wells 2
 Number of Wells in Service 2

Main Denitrification Influent Pumps
  Number of Pumps 3
  Type Dry pit, Submersible, Centrifugal
  Drive variable frequency drive
  Horsepower 40
  Speed-max., rpm 850
  Capacity per Pump, mgd 3.4

Jockey Denitrification Influent Pump
  Number of Pumps 1
  Type. Dry pit, Submersible, Centrifugal
  Drive variable frequency drive
  Horsepower. 15
  Speed-max, rpm 1,140
  Capacity per Pump, mgd 1.0
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Design Data
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Denitrification Cells
  Number of Cells 5
  Type Upflow, suspended media
  Unit Surface Area, ft2 151
  Number of tanks in service 4
  Total Surface Area in Service, ft2 604

Mudwell Pumps
  Number of Pumps 3
  Type Submersible, centrifugal
  Drive Close coupled
  Unit Capacity, gpm @ 25 ft. TDH 150.

Effluent Channel/Clear Well
  Number of Channels 1
  Average Water Depth, ft 4
  Available for Backwash Water Depth, ft 2.3
  Overall Channel Dimensions
   Length, ft 42
   Width,  ft 15
  Unit Volume Available for Backwash
   Cf 3,523
   Gal. 26,423
  Backwash Volume, per Cycle
   Cf 3,460
   Gal. 26,000

Mud Well
  Number of Tanks 1
  Effective Water Depth, ft 9
  Overall Tank Dimensions
   Length, ft 29
   Width,  ft 31
  Unit Volume
   Cf 8091
   Gal. 60,682

Backwash Blowers
  Number of Units 2
  Type Rotary, positive displacement
  Capacity 100 SCFM
  Drive Adjustable V-belt
  Horsepower 10
  Pressure (PSIG) 10
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Design Data
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Air Compressor
  Number of Units 1 (Duplex)
  Type Screw
  Drive Adjustable V-belt
  Capacity 10 SCFM
  Horsepower 3 each
  Pressure (PSIG) 125

Denitrification Chemical Systems

Methanol Storage Tanks
  Number of Tanks 2
  Unit Volume, gal. 6,000

Methanol Pumps
  Number of Pumps 3
  Type Diaphragm
  Drive Direct
  Unit Capacity, gph @ psi 18 @ 50

Foam Spray Water Pump
  Number of Pumps 1
  Type Submersible, centrifugal
  Drive Close coupled
  Capacity, gpm @ 30 ft. TDH 200

CHEMICAL PHOSPHORUS REMOVAL
(Second Dosing Point)

Coagulant Flash Mix Tank

  Number of Trains 1
  Flash Mix Tank Dimensions
   Length, ft 6
   Width,  ft 6
        Sidewater depth, feet 9
  Volume Total, gal. 2,400
            Mixer,
                  Type Top mounted
                  HP 10
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Aluminum Sulfate (Alum) Storage
            Number of Tanks 2
            Unit Capacity, gallons 2,660

Aluminum Sulfate (Alum) Feed Pumps
            Dosing Location Coagulant Flash Mix Tank
               Number of Pumps 2
               Type:  Pump Peristaltic
                          Drive Direct Variable Speed
               Unit Capacity, gph @ 125 psi 33.3

Coagulation and Flocculation Tanks

  Number of Trains 2
  Coagulation Tank Dimensions
   Length, ft 13.33
   Width,  ft 10
        Sidewater depth, feet 10.5
  Volume Each, gal. 10,500
  Volume Total, gal. 21,000
            Mixer, per tank
                  Type Top mounted
                  HP 5
            Mixer, HP
  Flocculation Tank Dimensions
   Length, ft 12.5
   Width,  ft 10
        Sidewater depth, feet 10.5
  Volume Each, gal. 10,000
  Volume Total, gal. 20,000
            Mixer, per tank
                  Type Top mounted
                  HP 2

Disc Filter Polymer Storage and Feed System
            Dosing Location Flocculation Tank
            Type Automatic in-line

with dry preparation
            Number of dry preparation units 1
            Number of metering pumps 3 (one for each flocculation tank

one standby)
            Type:  pump
                       drive

Hose pump
variable speed gear

            Capacity, gph neat polymer 97
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            Liquid polymer storage 55 gallon drums
            Number of transfer pumps 1
            Type:  pump
                       drive

Horizontal progressive cavity
constant speed gear

            Unit capacity, gph 20

Disc Filters
  Number or Filters 3
  Number Operating 2
  Max. flow/filter; MGD 5.5
  Avg. Flow/filter; MGD 2.0
  Media Size; microns 10

DISINFECTOIN/REAERATION

UV Disinfection
       Number of channels 2
  Banks/channel 2
  Design avg. flow, MGD 4.0
  Peak design flow, MGD 11.0
  Design dose,  mJ/cm2 30
  Disinfection Limit/Coliform/100ml 400

Rearation Tanks
           Number of Tanks 2
           Volume on Line, gal 21,000

           Summer Conditions
              Max Month
                Air Required for Tanks, scfm 916
              Peak Conditions
                Air Required for Tanks, scfm 1,975
           Winter Conditions
              Max Month
                Air Required for Tanks, scfm 365
              Peak Conditions
                Air Required for Tanks, scfm 786
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EFFLUENT AND STORMWATER PUMP
STATION

Effluent Pumps
  Number of pumps
            Type: Pump
                      Drive

4
Submersible, Solids Handling

Variable Frequency
  Capacity, gpm @ 20 ft TDH 2,550
  Total capacity, 3 pumps, gpm 7,650

Stormwater Pumps
  Number of pumps
            Type: Pump
                      Drive

2
Submersible, Solids Handling

Constant Speed
  Capacity, gpm @ 15 ft TDH 335
  Total capacity, 2 pumps, gpm 670

SOLIDS HANDLING

WAS Thickening

WAS Sludge Equalization Tank
      Volume, gallons 2,300
      Mixer,
                  Type Top mounted
                  HP 1.5

WAS Transfer Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Rotary Lobe
Variable Frequency

 Capacity, gpm @ 70 ft TDH 65

Rotary Drum Thickener (RDT)

 Number of units 2
 Number in service 1
 Unit Capacity
  Solids Loading, lbs/hr 440
  Volume, gpm 80
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RDT Polymer Storage and Feed System
      Type Automatic in-line

with dry preparation
      Number of dry preparation units 1
      Number of metering pumps 2
      Type:  pump
                 drive

Hose pump
variable speed gear

      Capacity, gph neat polymer 80
      Liquid polymer storage (see belt filter press polymer system)

Thickened WAS Transfer Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Progressive Cavity
Variable Frequency

 Capacity, gpm @ 70 ft TDH 5

Gravity Thickening

Gravity Thickener
 Number of Units 1
  Diameter, feet 40
  Unit area ft2 1,258
  Depth, feet 10
  Unit volume, ft3 12,576
  Total volume, gal 99,993
      Solids loading rate, lbs./ft2/day
            with DN Filter and Disc Filter Recycles 0.7

Gravity Thickened Dilution Water  Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Horizontal Centrifugal
Variable Frequency

 Capacity, gpm @ 20 ft TDH 330

Gravity Thickened Sludge Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive
      No of pin positions

2
1

Simplex Plunger
Constant Speed

5
 Capacity, gpm @ 240 ft TDH 60
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Anaerobic Digestion

Anaerobic Digesters

 Number of units
               Primary 1
               Secondary 1
      Type of cover
          Primary tank Fixed dome
               Secondary Floating gas holder
 Diameter, feet
               Primary 45
               Secondary 45
 Side water depth, feet
                Primary 30.5
                Secondary 27.5
 Total volume, ft3

                Primary 48,545
                Secondary 43,770
 Sludge volume applied, gpd (ave) 29,500
      Detention time, days
                Primary 12.3
                Secondary 11.1
      Type of mixing Pumped (see below)

Digester Sludge Mixing Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Horizontal End Suction Chopper
Variable Frequency

 Capacity, gpm @ 33 ft TDH 1,700

Digester Sludge Recirculation (Heating) Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Recessed Impeller
Constant Speed

 Capacity, gpm @ 25 ft TDH 150

Sludge Recirculation (heating) Pump Grinder
 Number of units
      Number in service
      Unit motor size, hp

1
1
3
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Belt Filter Press (BFP)

Belt Filter Press Feed Sludge Grinder
 Number of units
      Number in service
      Unit motor size, hp

1
1
3

Belt Filter Press Feed Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Progressive Cavity
Variable Frequency

 Capacity, gpm @ 140 ft TDH 200

BFP Polymer Storage and Feed System
      Type Automatic in-line

with dry preparation
      Number of dry preparation units 2
      Number of metering pumps 2
      Type:  pump
                 drive

Hose pump
variable speed gear

      Capacity, gph neat polymer 353
      Liquid polymer storage 55 gallon drums
      Number of transfer pumps 2
      Type:  pump
                 drive

Horizontal progressive cavity
constant speed gear

      Unit capacity, gph 40

Belt Filter Presses
      Number of units 2
      Unit width, meters 2
      Sludge dry solids applied
                 Average, lbs/week
                 Max month, lbs/week

40,660
51,550

      Unit solids loading rate, lb/m/hr 600
      Units in operations 1
      Operating hours
                 Average day 6.8
                 Maximum day 8.6

Belt Filter Washwater Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Horizontal Centrifugal
Direct
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 Capacity, gpm @ 90 ft TDH 90

Washwater Booster Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

2
1

Vertical Inline Centrifugal
Direct

 Capacity, gpm @ 105 ft TDH 90

Effluent Flushing Water Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

3
1

Horizontal Centrifugal
Variable Frequency

 Capacity, gpm @ 160 ft TDH 260

Foam Spray Water Pumps
 Number of pumps
      Number of pumps in service
      Type: Pump
                Drive

3
1

Horizontal Centrifugal
Direct

 Capacity, gpm @ 42 ft TDH 300

5. In the Operations Building, the existing three primary sludge and two primary scum

pumps were replaced.  In addition, the three existing return sludge pumps and two

existing waste sludge pumps were replaced.  One of the two Aerated Grit Chamber

blowers was replaced with a VFD driven blower.  Three of the four main aeration

blowers were replaced with four new blowers (for a total of five).  Miscellaneous other

mechanical upgrades were made in the Operations Building.  The non-process working

space in the Operations Building was reconfigured to provide a new SCADA control

Room, New Men’s Locker Room, New Electrician’s Office, updated Break Rom and

new file and storage rooms.   In addition the laboratory was demolished and relocated to

the new Administration Building.  Comprehensive electrical, HVAC and plumbing

upgrades were made, including the addition of an effluent heat pump system.

Dennis Dievert
Rectangle
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