










































 

 

 
COMMITTEE/COMMISSION REVIEW 
N/A  
 
LEGAL REVIEW 
N/A 
 
SAMPLE MOTION:  
Motion to approve/deny Resolution No. 200713-A amending the FY 20/21 budget as presented an 
appropriate funds for payment of the City’s portion of work associated with the KLSWA Master 
Meter Capital Project.   
 
. 
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Meter #3:  This meter would be located at the WWTP on the 8” forcemain from the Clearbrook Pump Station 
just prior to its discharge into the grit chamber.  The meter would be located in a below ground meter chamber 
and would likely be constructed utilizing a 6’ diameter precast concrete manhole structure adapted for a flow 
meter.  The meter would be powered from the 120 volt in the nearby former blower building that now houses 
the power panels for the lagoon aerators and the electric circuit for this meter can be shared with Meter #1 
above. 
 
The Clearbrook Pump Station has two pumps each on VFD’s and can pump between 300 gpm and 700 gpm 
and is pumped through an 8” AWWA C900 PVC forcemain.  The flow meter size needed is 6” (velocity range 
of the above flow 3.4-7.9 fps) 
 
Meter #4:  This meter would be located at the 136th Avenue Pump Station on the 3” forcemain a few feet from 
the pump station.  It would be located in a below ground meter chamber and would likely be constructed 
utilizing a 4’ diameter precast concrete manhole structure adapted for a flow meter.  The meter would be 
powered from the 120 volt panel in the pump station control panel. 
 
The 136th Avenue pump station has two grinder pumps with a flow of 60 gpm and is pumped through a 3” 
forcemain believed to be AWWA C900 PVC.  The flow meter size needed is 2” (velocity of the above flow is 
6.1 fps) 
 
Flow Meter Data Storage: 
 
Several options exist for flow data storage, each with its own benefits and costs.  Three of the more 
reasonable options are discussed below. 
 

Local Read:  The flow meters would have a remote display mounted in the nearby control panels.  
The display would have a totalized flow displayed on them.  KLSWA staff can read the meters at an 
appropriate interval and manually record the numbers.  This option is the least expensive but also the 
least detailed. 

 
Mission Data Storage:  The flow meter data can be connected into the on-line Mission system that the 
Authority currently uses to monitor their wastewater pump stations.  The data would be transmitted 
via cell phone technology to the cloud data storage system where it could be retrieved by Authority 
staff via the internet similar to the data stored for the pump stations.  The Mission system offers 
different levels of service for different prices and the appropriate level of service to meet the 
Authority’s needs would need to be explored. 
 
SCADA Data Storage:  The flow meter data can be connected to the Authority’s newly reconfigured 
SCADA system utilizing PLC’s and radio modems, similar to how the water wells communicate with 
the SCADA system.  Authority staff would be able to monitor real time flow rates and look up past 
data in several formats. 
 

Each of the three options above would utilize slightly different equipment and have different computing needs.  
Existing equipment may or may not be expandable to fit the need.  For instance, pump station #6 has an 
expandable PLC that can easily accommodate the SCADA option, but it is unclear if the 136th Avenue pump 
station has a PLC capable of processing the data.  Each meter location would need to be evaluated to 
determine what improvements might be necessary to accommodate the selected data storage and retrieval 
system. For these reasons, the estimated project cost presented later in this report only estimates the cost of 
the Local Read option above. 
 
Constructability: 
 
Installation of each of the flow meters would require a temporary stoppage of flow within the forcemain where 
the meter would be installed.  This could be accomplished by stopping the pump station, redirecting flow, 
pump and haul, etc…  For each of the meter installations, we estimate that flow would need to be redirected 
for a period of approximately one work day.  Below are options for the most cost effective way to temporarily 
stop flow for each of the meters to be installed. 
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The estimate also assumes the meters will implement the Local Read option presented in the Flow Meter 
Data Storage section above. 
 
Attachments to this report are: 

• Attachment A – Flow Schematic 

• 3 Site Plans (Labeled A, B, C) 

• Attachment B – Flow Summary Spreadsheet (2 pages) 

• Attachment C – Flow Calculation for Maps (7 pages) 

• 11 Maps (Maps 1A through Map 9) 

• Project Cost Estimate 
 
Should you have any questions please do not hesitate to contact us. 
 
Sincerely, 
 
FLEIS & VANDENBRINK 
 
 
 
Steven M. Bishop, PE 
Project Manager 
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Kalamazoo Lake Sewer Water Authority

Flow Meter Feasibility Study

Attachment B - Flow Summary

Saugatuck Township Wastewater Flow: 90,000 gpd Allocated WWTP Capacity

Meter #3, located at the WWTP on the 8" forcemain from the Clearbrook Pump Station

Measured Meter #3 Daily Flow: 50,000            Gallons per day

Less flow measured at Meter #4 (10,000)           Actual measured flow

Plus calculated flow from the East side of Maple Street 9,800              Reference Map # 1A & 1B (East side of Maple St)

Plus calculated flow from Ox Bow 1,600              Reference Map 2 (Ox Bow)

Plus calculated flow from North of North Street 2,400              Reference Map 2 (North of North Street)

Plus calculated flow from Meadow Argus area 600                  Reference Map 3 (Meadow Argus)

Plus calculated flow from South Industrial area -                   Reference Map 4 (South Industrial Area)

Plus calculated flow from the South side of 136th Ave 1,200              Reference Map 8 (South side of 136th)

Less calculated flow from the North end of 65th Ave -                   Reference and Map 7 (North end of 65th)

Less calculated flow from the Car Wash (1,600)             Reference and Map 9 (Car Wash)

54,000            Gallons per day

Laketown Township Wastewater Flow: 50,000 gpd Allocated WWTP Capacity

Meter #4, located on the 3" forcemain at the Laketown Twp Grinder Pump Station

Measured Meter #4 Daily Flow: 10,000            Gallons per day

Plus calculated flow from the North end of 65th Ave -                   Reference and Map 7 (North end of 65th)

Plus calculated flow from the Car Wash 1,600              Reference and Map 9 (Car Wash)

Less calculated flow from the South side of 136th Ave (1,200)             Reference Map 8 (South side of 136th)

10,400            Gallons per day

Total Flow: 230,000    Gallons per day

Orange areas are data to be filled in from flow meter readings

830240 Flow Spreadsheet-updated 2017.06.05 Attachment B Page 2 of 2



Kalamazoo Lake Sewer Water Authority 

Flow Meter Feasibility Study

Attachment C - Flow Calculation for Maps

Map 1A & 1B - East side of Maple Street

Current Property Use

713 Maple Multi-home 4 Yes 4

707 Maple Single Home 1 Yes 1

611 Maple Single Home 1 Yes 1

587 Maple Single Home 1 Yes 1

493 Maple Single Home 1 Yes 1

485 Maple Single Home 1 Yes 1

445 maple Single Home 1 Yes 1

20-010-021-50 Maple Vacant 0 No 0

351 Maple Single Home 1 Yes 1

339 Maple Single Home 1 Yes 1

20-010-042-10 Maple Vacant 0 No 0

319 Maple Single Home 1 Yes 1

305 Maple Single Home 1 Yes 1

213 Maple Single Home 1 Yes 1

6591 Old Allegan Rd Christian Reformed Church 5 Yes 5

6597 Old Allegan Rd Single Home 1 Yes 1

6594 Allegan St Single Home 1 Yes 1

191 S. Maple Single Home 1 Yes 1

207 S Maple Single Home 1 Yes 1

297 Maple Vacant 0 No 0

297 S. Maple Macatawa Bay Boat Works 5 Yes 5

335 Maple Business of some sort 5 Yes 5

365 S. Maple Business of some sort 5 Yes 5

445 S. Maple Single Home 1 Yes 1

465 S. Maple Single Home 1 Yes 1

3150 Blue Star Hwy Masonic Lodge 3 Yes 3

501 S. Maple Single Home 1 Yes 1

511 S. Maple Single Home 1 Yes 1

517 S. Maple Single Home 1 Yes 1

525 Maple Single Home 1 Yes 1

535 S Maple Vacant 0 No 0

545 S. Maple Single Home 1 Yes 1

Total REU's: 49

gallons per day*: 9,800

Map 2 - Ox Bow

Current Property Use

3426 Rupprecht Way Ox Bow Arts Camp 8 Yes 8

Total REU's: 8

gallons per day*: 1,600

Is property 

connected to sewer 

system?

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number

Is property 

connected to sewer 

system 

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number

830240 Flow Spreadsheet-updated 2017.06.05 Attachment C Page 1 of 7



Kalamazoo Lake Sewer Water Authority 

Flow Meter Feasibility Study

Attachment C - Flow Calculation for Maps

Map 2 - North of North Street

Current Property Use

116 Riverside Dr Single Home 1 Yes 1

3414 Riverside Dr Single Home 1 Yes 1

3416 Riverside Dr Single Home 1 Yes 1

3422 Riverside Dr Single Home 1 Yes 1

3424 Riverside Dr Single Home 1 Yes 1

3428 Riverside Dr Single Home 1 Yes 1

3430 Riverside Dr Single Home 1 Yes 1

3438 Riverside Dr Single Home 1 Yes 1

3440 Riverside Dr Single Home 1 Yes 1

3442 Riverside Dr Single Home 1 Yes 1

3448 Riverside Dr Single Home 1 Yes 1

3442 Riverside Dr Vacant 0 No 0

3430 Riverside Dr Vacant 0 No 0

20-004-023-20 Riverside Dr Vacant 0 No 0

3421 Riverside Dr Single Home 1 Yes 1

6643 Bandle Single Home 1 No 0

6639 Bandle Single Home 1 No 0

6635 Bandle Single Home 1 No 0

6644 Bandle Single Home 1 No 0

3415 Riverside Dr Single Home 1 No 0

3409 Riverside Dr Single Home 1 No 0

146 North St Vacant 0 No 0

212 North St Garage Only 0 No 0

6629 North St Single Home 1 No 0

3406 Elizabeth Single Home 1 No 0

3413 Washington Ave Single Home 1 No 0

3415 Washington Ave Single Home 1 No 0

6620 Bandle St Single Home 1 No 0

3416 Elizabeth Single Home 1 No 0

3421 Elizabeth Single Home 1 No 0

3417 Elizabeth Single Home 1 No 0

3413 Elizabeth Single Home 1 No 0

3419 Elizabeth Single Home 1 No 0

3420 Elizabeth Single Home 1 No 0

3409 Elizabeth Single Home 1 No 0

20-004-041-10 Elizabeth Vacant 0 No 0

Total REU's: 12

gallons per day*: 2,400

Is property 

connected to sewer 

system

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number

830240 Flow Spreadsheet-updated 2017.06.05 Attachment C Page 2 of 7



Kalamazoo Lake Sewer Water Authority 

Flow Meter Feasibility Study

Attachment C - Flow Calculation for Maps

Map 3 - Meadow Argus

Current Property Use

6695 Yamoto Way Single Home 1 Yes 1

6689 Yamoto Way Single Home 1 Yes 1

6683 Yamoto Way Single Home 1 Yes 1

21 Vacant Lots (Phase 1) Vacant 0 No 0

Total REU's: 3

gallons per day*: 600

Map 4 - South Industrial Area

Current Property Use

2900 Blue Star Highway Vacant 0 No 0

20-021-024-00 Blue Star Hwy Vacant 0 No 0

20-021-026-20 Blue Star Hwy Vacant 0 No 0

20-021-026-10 Vacant 0 No 0

20-021-025-00 Vacant 0 No 0

20-021-026-00 Vacant 0 No 0

Total REU's: 0

gallons per day*: 0

Is property 

connected to sewer 

system

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number

Is property 

connected to sewer 

system 

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number
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Kalamazoo Lake Sewer Water Authority 

Flow Meter Feasibility Study

Attachment C - Flow Calculation for Maps

Map 5 - North Side of Campbell Road

Current Property Use

700 Manchester Single Home 1 Yes 1

752 Manchester Single Home 1 Yes 1

756 Manchester Single Home 1 Yes 1

776 Manchester Single Home 1 Yes 1

762 Weirich Single Home 1 Yes 1

568 Weirich Single Home 1 Yes 1

569 Weirich Single Home 1 Yes 1

567 Weirich Single Home 1 Yes 1

565 Weirich Single Home 1 Yes 1

772 Manchester Single Home 1 Yes 1

787 Manchester Single Home 1 Yes 1

781 Manchester Single Home 1 Yes 1

777 Manchester Single Home 1 Yes 1

775 Manchester Single Home 1 Yes 1

650 Manchester Single Home 1 Yes 1

645 Manchester Single Home 1 Yes 1

650 Campbell Rd Single Home 1 Yes 1

626 Campbell Rd Single Home 1 Yes 1

612 Campbell Rd Single Home 1 Yes 1

606 Campbell Rd Single Home 1 Yes 1

594 Campbell Rd Single Home 1 Yes 1

592 Campbell Rd Single Home 1 Yes 1

584 Campbell Rd Single Home 1 Yes 1

582 Campbell Rd Single Home 1 Yes 1

574 Campbell Rd Single Home 1 Yes 1

560 Campbell Rd Hotel (____Rooms) 15 Yes 15

550 Campbell Rd Single Home 1 Yes 1

540 Campbell Rd Single Home 1 Yes 1

530 Campbell Rd Single Home 1 Yes 1

57-008-013-10 Vacant 0 No 0

Total REU's: 43

gallons per day*: 8,600

Is property 

connected to sewer 

system 

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number
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Kalamazoo Lake Sewer Water Authority 

Flow Meter Feasibility Study

Attachment C - Flow Calculation for Maps

Map 6A & 6B - Park Street Area

Current Property Use

3 Park Street ? 1 No 0

5 Park Street Single Home 1 Yes 1

7 Park Street Single Home 1 Yes 1

15 Park Street Saugatuck Yacht Club 10 Yes 10

16 Park Street Single Home 1 Yes 1

18 Park Street Single Home 1 Yes 1

21 Park Street Single Home 1 Yes 1

25 Park Street Single Home 1 Yes 1

30 Park Street Single Home 1 Yes 1

35 Park Street Single Home 1 Yes 1

37 Park Street Single Home 1 Yes 1

51 Park Street Single Home 1 Yes 1

49 Park Street Vacant 0 No 0

53 Park Street Single Home 1 Yes 1

59 Park Street Single Home 1 Yes 1

65 Park Street Single Home 1 Yes 1

469 Park Street Single Home 1 Yes 1

61 Lakeview Single Home 1 Yes 1

64 Lakeview Single Home 1 Yes 1

72 Park Single Home 1 Yes 1

67 Park Single Home 1 Yes 1

69 Park Single Home 1 Yes 1

71 Park Single Home 1 Yes 1

97 Park Street Single Home 1 Yes 1

99 Park Street Single Home 1 Yes 1

57-009-077-10 Vacant 0 No 0

57-009-079-10 (part of #107) Vacant 0 No 0

107 Park Street Single Home 1 Yes 1

109 Park Street Single Home 1 Yes 1

111 Park Street Single Home 1 Yes 1

57-700-007-10 Vacant 0 No 0

91 Interlaken Single Home 1 Yes 1

100 Park Street Single Home 1 Yes 1

129 Park Street Single Home 1 Yes 1

94 Interlaken Single Home 1 Yes 1

120 Park Street Single Home 1 Yes 1

143 Park Street Single Home 1 Yes 1

126 Park Street Single Home 1 Yes 1

153 Park Street Single Home 1 Yes 1

156 Park Street Single Home 1 Yes 1

181 Park Street Single Home 1 Yes 1

183 Park Street Single Home 1 Yes 1

185 Park Street Single Home 1 Yes 1

57-009-073-00 Vacant 0 No 0

57-009-073-10 Vacant 0 No 0

57-009-051-10 Vacant 0 No 0

Is property 

connected to sewer 

system 

REU's 

Connected to 

Sewer System

Total REU's on 

Property:

Property Address/Parcel 

Number
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