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Date
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JMD
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1.1 General Information

The Country Club lift station was originally installed in 1965 on 24™ Street at the southwest
corner of the intersection with the Maplewood Drain. A few years later a creek bed interceptor
sewer was constructed in that area that eliminated the need for the station. As a result, the

station was removed and relocated to its Station #01 Summar

current location on Country Club Road in Station Address 95 Country Club
1968/69. Municipality City of Holland

. L . Manufacturer Smith & Loveless
The existing station is a flooded suction duplex  [“siation Serial No. 3224
packaged pump station. The station was Station Build Date 1965
modified when relocated to account for the Dry Pit Dimensions 7'.0” Dia. x 7°-3" Tall
increased depth and modified pumping Cathodic Protection Impressed Current
conditions required by its current location. Wet Well Dimensions | 5°-0” Dia.

1.2 Dry Pit Corrosion

Regular monitoring of the structural steel thickness of the dry pit is important to determining the
effectiveness of the cathodic protection system and assessing any needs relative to structural
repairs or replacement of the existing station. A program to regularly monitor this information
should be developed and thicknesses trended against the base information listed herein.

Station #01 Structural Steel Thickness

Section Initial* Current % Change
Dry Pit Wall 1/4” Unknown N/A
Dry Pit Ceiling 3/8” Unknown N/A
Dry Pit Floor 3/8” Unknown N/A
Access Tube 1/4” Unknown N/A

* Assumed based on similar Smith & Loveless installations

1.3 Piping Corrosion

In addition to monitoring the thickness of the dry pit, it is also important to understand the
corrosion occurring to the piping within the station. Failure of this piping can be equally
catastrophic to a station by flooding the interior, requiring costly repairs. Regular monitoring of
the piping thickness can help to identify potential points of catastrophic failure so that repairs
can be made on a preventative basis. A program to regularly monitor this information should be
developed and thicknesses trended against the base information listed herein.

The following table highlights the original design thicknesses of piping based on the materials
specified in the original construction documents and Smith & Loveless submittal documents. It
also contains measurements from an ultrasonic thickness examination performed on the station
in July of 2008. Note that the values for the current pipe thicknesses measured in 2008 appear to
be greater than the design thicknesses of the materials specified. The two most probable causes
for this discrepancy are: 1) A material other than what was specified was installed; and/or 2)
Measurements were taken on a valve or fitting rather than a spool piece of pipe (note the
difference in design thickness between pipe and fittings). At the time of any future thickness
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measurements the section measured should be clearly identified in the field by material and type
(i.e. spool, fitting, valve, etc.) so that thickness can be properly evaluated.
Station #01 Piping Thickness

Section Material Initial Current* | % Change
Pump 1 - 4-inch suction Cast Iron - Cl. 22, 150 psi 0.35” 0.47” 34.3%
Pump 2 - 4-inch suction Cast Iron - Cl. 22, 150 psi 0.35” 0.369” 5.4%
Pump 1 - 4-inch discharge | Cast Iron - Cl. 22, 150 psi 0.35” Unknown N/A
Pump 2 — 4-inch discharge | Cast Iron - Cl. 22, 150 psi 0.35” Unknown N/A
6” Combined Discharge Cast Iron - Cl. 22, 150 psi 0.38” Unknown | Unknown
4” Fittings Cast Iron - Cl. 25, D 0.52” Unknown | Unknown
6” Fittings Cast Iron - Cl. 25, D 0.55” Unknown | Unknown

* Thickness Class per original construction specifications. Design working pressure per S&L submittals.
** Based on smallest measurement taken in July 2008 by HydroDynamics, Inc.

1.4 Pump Information
When moved from its initial location the station’s pumps were retrofitted with new motors and
impellers to meet the increased flow and head demands.

Station #01 Pump Summary

Pump Data Pump 1 Pump 2
Pump Type Centrifugal Centrifugal
Pump Installation Date 1969 1969
Last Major Overhaul 2008
Design Characteristics 210 gpm @ 55’ TDH 210 gpm @ 55’ TDH
Current Pump Performance* +190 gpm +165 gpm
Pump Manufacturer Smith & Loveless Smith & Loveless
Pump Model 4B2 4B2
Pump Serial Number 64D3467 64D3468
Original Impeller Model (Diameter) S4L.23 S4L23
Motor Manufacturer Louis Allis Louis Allis
Motor Horsepower 10 10
Motor Speed (rpm) 1760 1760
Motor Serial Number 7373111001 7373111002

* Average flow from 9/1/10 - 9/8/10 as interpolated from SCADA trending

Note that pump performance is determined through the SCADA program by using station
information (start/stop levels, wet well volume) to continuously calculate pumping rates using
the drawdown test methodology. A large gap between design pump performance and current
pump performance generally signifies that a pump is due for maintenance or replacement and/or
a problem with the downstream piping (clogged line, partially closed valve, etc.). According to
the SCADA calculated drawdown tests, pumps 1 and 2 are currently operating at approximately
90% and 79% of design performance respectively.

1.5  Pump Controls
The station operates as a standard duplex station with lead/lag pumps. Normal operation of the
station is automatic but the station can be run manually either locally at the station or remotely
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2.1  General Information
The existing station is a flooded suction triplex packaged pump station.

Station #02 Summary

Station Address 366 East 8th Street
Municipality City of Holland
Manufacturer Smith & Loveless
Station Serial No. 12-4174

Station Build Date 1969

Dry Pit Dimensions

11°-6” x 14’-0” x 10’-0” Tall

Cathodic Protection

Impressed Current

Wet Well Dimensions

8!011 X 127_0”

2.2  Dry Pit Corrosion

Regular monitoring of the structural steel thickness of the dry pit is important to determining the
effectiveness of the cathodic protection system and assessing any needs relative to structural
repairs or replacement of the existing station. A program to regularly monitor this information
should be developed and thicknesses trended against the base information listed herein.

Station #02 Structural Steel Thickness

Section Initial Current % Change
Dry Pit Wall 3/8” Unknown N/A
Dry Pit Ceiling 3/8” Unknown N/A
Dry Pit Floor 3/8” Unknown N/A
Access Tube 1/4” Unknown N/A

2.3  Piping Corrosion

In addition to monitoring the thickness of the dry pit, it is also important to understand the
corrosion occurring to the piping within the station. Failure of this piping can be equally
catastrophic to a station by flooding the interior, requiring costly repairs. Regular monitoring of
the piping thickness can help to identify potential points of catastrophic failure so that repairs
can be made on a preventative basis. A program to regularly monitor this information should be
developed and thicknesses trended against the base information listed herein.

The following table highlights the original design thicknesses of piping based on the materials
specified in the original construction documents and Smith & Loveless submittal documents. It
also contains measurements from an ultrasonic thickness examination performed on the station
in July of 2008. Note that it is unclear from the 2008 report whether the ultrasonic testing was
performed on pipe spool pieces and/or fittings on the suction and discharge lines. Based on the
measurements taken it seems likely they were taken on pipe spool pieces but more clarity should
be provided on any future testing reports. All future thickness measurements should provide
field identification/verification of pipe material and type (i.e. spool, fitting, valve, etc.) so that
thickness can be properly evaluated. The importance of this can be seen from notable difference
in design thickness between the pipe and fittings.

BPW WASTEWATER LIFT STATION RELIABILITY STUDY 2-1



Station #02 Piping Wall Thickness

Section Material* Initial* | Current** | % Change
Pump 1 — 10-inch suction Cast Iron - Cl. 22, 150 psi 0.44” 0.471” 7.0%
Pump 2 — 10-inch suction Cast Iron - Cl. 22, 150 psi 0.44” 0.496” 12.7%
Pump 3 — 10-inch suction Cast Iron - Cl. 22, 150 psi 0.44 0.406” -1.7%
Pump 1 — 10-inch discharge Cast Iron - Cl. 22, 150 psi 0.44” 0.286” -35.0%
Pump 2 — 10-inch discharge Cast Iron - Cl. 22, 150 psi 0.44” 0.346” -21.4%
Pump 3 — 10-inch discharge Cast Iron - Cl. 22, 150 psi 0.44” 0.274” -37.7%
16” Combined Discharge Cast Iron - Cl. 22, 150 psi 0.54” Unknown Unknown
10” Fittings Cast Iron - Cl. 25, D 0.68” Unknown Unknown
16” Fittings — Tees & Branches | Cast Iron - Cl. 25, D 0.89” Unknown Unknown
16” Fittings — Other Cast Iron - Cl. 25, B 0.70” Unknown Unknown

* Thickness Class per original construction specifications. Design working pressure per S&L submittals.
** Based on smallest measurement taken in July 2008 by HydroDynamics, Inc.

Note that based on measurements taken in July of 2008, the discharge piping in the station
appears to have experienced substantial corrosion. As of the time of measurement, the discharge
lines from pumps 1 and 3 had both lost over 35% of the initial wall thickness (based on the
smallest measurements taken on these pipes). This piping should be closely watched for further
degradation. Additionally, replacement of the discharge piping on a preventative maintenance

basis may be warranted.

2.4  Screening

The existing station is equipped with a basket screen on the inlet to the wet well. The screen is
comprised of bars spaced at 1 ¥2” on center and is intended to protect the pumps from any large
debris that could plug the pump and/or piping. The screen is removed from the wet well for

cleaning through the usage of an electrically operated derrick.

2.5  Pump Information
Station #02 Pump Summary
Pump Data Pump 1 Pump 2 Pump 3
Pump Type Centrifugal Centrifugal Centrifugal

Pump Installation Date

1969

1969

1969

Design Characteristics

1,300 gpm @ 19’ TDH

1,300 gpm @ 19’ TDH

1,300 gpm @ 19’ TDH

Current Pump

1,125 gpm

1,257 gpm

1,247 gpm

Performance*

Pump Manufacturer Smith & Loveless Smith & Loveless Smith & Loveless
Pump Model 8C4A 8C4A 8C4A

Pump Serial Number 67841382 67941394 67841366

Motor Manufacturer Louis Allis Louis Allis Louis Allis

Motor Horsepower 15 15 15

Motor Speed (rpm) 850 880 850

Motor Serial Number 7271959003 7274333001 7271959001

* Average of values obtained from SCADA system on 7/28/10 and 9/9/10
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Note that pump performance is determined through the SCADA program by using station
information (start/stop levels, wet well volume) to continuously calculate pumping rates using
the drawdown test methodology. While these values generally provide a good basis of
comparison between current pump performance and design performance, this is not necessarily
the case with the 8" Street station. The reason the data cannot be directly compared to the
design values is due to the fact that the pumps are equipped with Variable Frequency Drives. As
such, pump curves for the installed units at each possible speed would have to be generated in

order to accomplish a true comparison.

While a direct comparison of each pump’s current performance against the pump design point
may not currently be feasible via SCADA, the calculated flows can still be utilized to trend
pump performance. For example, the values obtained from SCADA show pumps 2 and 3
operating fairly similar while the performance of pump 1 is approximately 10% lower. As such,
additional monitoring of pump 1 may be warranted to determine if it is in need of preventative

maintenance.

2.6 Pump Controls
The station operates as a standard triplex station

with lead/lag/lag lag pumps. Normal operation of
the station is automatic but the station can be run
manually either locally at the station or remotely
via the WWTP SCADA system. The three pumps
are automatically alternated between lead, lag and

lag-lag to avoid premature wearing of one pump

Levels in the station are monitored through the
use of a bubbler system which also serves as the
control settings for the pumps. A float switch is
also provided in the station as a back-up to the
bubbler system for high water alarming.

07/30/201

8" Street Lift Station — Pump No. 1

The station has two modes of operation, Normal and Storage. When in automatic control the

station is typically run under the Normal mode of operation. Storage mode is utilized when the

collection system downstream of the station requires hydraulic relief and is activated manually.

Station #02 Control Summary

SCADA Setpoints Normal Operation | Storage Operation
Wet Well Level* Wet Well Level*
Lead Pump Off 2.5 3.5’
Lead Pump On/Lag Pump Off 5.0’ 6.0’
Lag Pump On/Lag-Lag Pump Off 6.0’ 7.0
Lag-Lag Pump On 7.0° 8.0
Wet Well High Water Alarm 8.0’ 9.0

* As obtained from SCADA system on 7/28/10

\
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