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2 Wet Weather Pumps

Company: BBC Pump & Equipment
Name: Rick Littlepage
Date: 8/8/2013

GLLbl A

~Pum

Pump:
Size: 24"VTSH (B)
Type: VTSH Speed: 705 rpm
Synch speed: 720 rpm Dia: 22.0625 in
Curve: 902410B Impelier: V24B1A
Specific Speeds: Ns: 3308
Nss: 7646
Dimensions: Suction: ---
Discharge: 24 in
Pump Limits:
Temperature: 160 °F Power: ---
Pressure: --- Eye area: ---

Sphere size: 6 in

!

\
|
|
|

-

| Max power:

|

---- Data Point —--
Flow: 14000 US gpm $4d6 5645
Head: 45.4 ft
Eff: 84Y% \
‘ Power: 180 hp
NPSHr: 203 ft !

---- Dasign Curve ----
Shutoff head: 85.9 ft
Shutoff dP: 37.1 psi
Min flow: 5500 US gpm
BEP: 84% @ 13587 US gpm

NOL power:
191 hp @ 14845 US gpm

Head - ft

- Max Curve --

424 hp @ 21207 US gpm

20

200

Curve efficiencies are typical. For guaranteed values,

Data'Sheet!- Fairbanks/Morse Pumpl60/Hz

Search Criteria:
Flow: 14000 US gpm

Fluid;

Water
Density: 62.25 Ib/ft?
Viscosity: 1.105 cP

NPSHa: ---

Motor:

Standard: NEMA
Enclosure: TEFC

| Fairbanks Morse

Pentair Water

Head: 45 ft

Temperature: 60 °F
Vapor pressure: 0.2563 psi a
Atm pressure: 14.7 psia

Speed: ---
Frame: ---

Sizing criteria: Max Power on Design Curve

i 24.86 in\ .

\“ -~
70
75
80 82 o
8555
e T ~.
86 85
Ty 84
=9 . B2
> 80
™
~._ 84.2 = ~ p
™~ ~
= ' "\
- S >
80~ \\ = e«
80 ™
400 600 800 1000 1200 1400 1600 1800 2000 2200
US gpm x10

contact Fairbanks Morse

or your local distributor. Las eficiencias

en curvas son tipicas, Para valores garantizados contacte a Fairbanks Morse o a su distribuidor local.

Performance Evaluation:

Flow Speed Head
US gpm rpm ft
16800 705 36.2
14000 705 45.4
11200 705 53.9
8400 705 59.8
5600 705 65.1

h2optimize 9

Efficiency Power
% hp

82 188

84 190

82 186
72 175
b5 165

NPSHr
ft

26.9
20.3
18
18
18

Selected from catalog: Fairbanks Morse Centrifugal.60 Vers: 3
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Fairbanks Morse Pump

Seal Water Schematic

THERMAL FLOW SENSOR — SUPPLY VOLTAGE 120VAC
ON=STATE CURRENT 0.02 — 1.0 AMPS AC (WIRED TO SHUT PUMP
DOWN AT FLOWS LESS THAN REQUIRED — SEE BELOW)

PRESSURE GAUGE, 0 — 160 PS
CUSTOMER e 1—TO_PACKING BOY
SUPPLIED WATER——

Flow Meter Wiring Diagram®

PUMP
120V— SHUT DOWN
CIRCUIT

250VAC @ 5AMP
DRY CONTACT OPENS
WHEN FLOW IS LOWER
THAN ALARM SET POINT

Specifications
1. The following water quality standard is recommended as a minimum for water used to flush the

bearing system of this VTSH pump.

e pH Value: 6.0-8.0
e Solids Content:
Dissolved: 500 PPM (MGI/L)

Suspended: 30 PPM (MGIL)
¢ Maximum Particle Size: 60 Microns

e Maximum Individual Dissolved lons:
Hardness: (Ca*, Mg") 220 PPM (MGI/L)
Calcium Carbonate (CaCOs): 10PPM (MGIL)
Sulfate (SOy4): 50PPM (MG/L)

e Temperature Range: 35°F - 100°F.
2. The flush water system is to be operated as follows:
e Rubber Bowl Bearings
1. For moderate service, the bearings must be flushed for a minimum of 5 minutes before

starting the pump, continuously while in operation and at least 15 minutes after the pump is
stopped.

2. Continuous fresh water flushing is required for applications where the fluid may included an
excessive amount of abrasive fines, sand or grit.

3. Flow Requirements

Pump Size Nominal Flow Alarm Flow (GPM) | Minimum Pressure
(GPM) (PSI)
24" 1.2 0.5 50

! Wiring and hook up of flow switch not by Fairbanks Morse

064585SR2.doc VTSH-1000




]

[@p]
[@N]

H7x7037xx—0220-F

VTISH PACKING BOX

—_
—_

20FMBA0098—7380—-F

¥8" PIPE NIPPLE X 214"LG

—_—
(@n]

20FM6A0093-7380—F

¥8" CLOSE NIPPLE

20FM3B0005-0008-F

¥8" X 45" ELBOW

20FMEA0127-7580—F

¥8" PIPE NIPPLE X 912"LG

20FM8B0002-0008-F

¥8” UNION

20FM6A0096—7380—F

¥8" PIPE NIPPLE X 134°LG

20FM2A0004-0008-F

BUSHING 12" X 38"

HYD13S-9906-F

160# PSI PRESSURE GAUGE

20FM9A0014-0008—F

TEE 112" X 112" X 4"

NN |J|00|©

20FMBAQ0141-7380—-F

2" PIPE NIPPLE X 27LG

EENENSY N\ NI\ SNENS T I NN RN G N QRN N N

_

HYD13V2-9906-F

* FLOWMETER

ITEM | QTY | P/N or MATERIAL CODE

DESCRIPTION

* KOBOLD KAL—K FLOW METER
MODEL NO. KAL—4215—-PO3R

24” VTSH SEAL
WATER ASSEMBLY

-Falrbanks Morse

Pump Corporation

or VTSH—WTRFLUSH

REV O
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2801 Gene Gustin Way
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By:
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SmartBall® PWA Inspection Report of the Dewey Street Force Main ®
The City of Anderson Water Pollution Control W
TECHNOLOGIES

SmartBall® Inspection Report of the
Dewey Street Force Main

Prepared for

The City of Anderson Water Pollution Control
By
Pure Technologies U.S. Inc.
July 2015

Quality Assurance/Quality Control Statement

By my signature | attest that this report has been prepared and reviewed in
accordance with Pure Technologies U.S. Inc.’s Quality Assurance/Quality Control
procedures:

Y.~V -

Matthew Roth, Project Manager Date

7/10/2015

DISCLAIMER

The information provided in this report is not intended to constitute an engineering report and
should not be construed as such. The client is advised to retain qualified engineering expertise to
interpret the data contained in this report. The information contained in this report is provided 'as
is" without warranty of any kind, either express or implied. Pure Technologies U.S. Inc. is not
liable for any lost profits, lost savings or other incidental, special or consequential damage arising
out of the monitoring system or the information contained in this report. Please refer to the terms
and conditions attached to the SmartBall® Technology Agreement and Pure Technologies’
Technical Support Agreement for further details.

NOTICE

This report contains confidential commercial information regarding proprietary equipment,
methods, and data analysis, which is the property of Pure Technologies U.S. Inc. It is for the sole
use of The City of Anderson Water Pollution Control and its engineering consultants and is not to
be distributed to third parties without the express written consent of Pure Technologies U.S. Inc.
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SmartBall® PWA Inspection Report of the Dewey Street Force Main W
The City of Anderson Water Pollution Control TECHNOLOGIES

Executive Summary

The City of Anderson Water Pollution Control (Anderson) retained the services of Pure
Technologies U.S. Inc. (Pure Technologies) to perform an inspection of the Dewey Street Force
Main (Dewey Force Main). The purpose of the inspection was to detect and locate leaks, gas
pockets, and stress anomalies within the force main at the time of the inspection. This
inspection was completed using the SmartBall® Pipe Wall Assessment (PWA) free swimming
inspection system. The inspection was performed on February 25, 2015. The Dewey Force
Main is comprised of 3,596 feet of 36-inch ductile iron pipe (DIP) that transfers wastewater from
the Dewey Street Pump Station to Gene Gustin Treatment Facility.

The SmartBall PWA tool was inserted into the pipeline through a 4-inch air release valve located
on the grounds of the Dewey Street Pump Station. The SmartBall PWA tool collected acoustic
and PWA data from within the pipeline, while the SmartBall Receivers (SBR) collected tracking
data which was used to locate the inspection findings. This data has been evaluated to identify
and locate areas of interest along the Dewey Force Main. Details of the Dewey Force Main are
provided in Table ES.1.

Table ES.1: Pipeline Details

Total Length of Pipe Inspected: 3,596 feet
Pipe Material: DIP
Diameter of Pipe: 36 inch
Fluid Conveyed: Wastewater

No leaks or stationary gas pockets were detected during the inspection of the Dewey Force
Main. However, two (2) gas slugs and eight (8) PWA anomalies were found during the time of
the inspection. The results of the inspection are summarized in Table ES.2.

Table ES.2: Summary of Inspection Results

Acoustic Anomalies Characteristic of Leaks: 0
Acoustic Anomalies Characteristic of Pockets of Trapped Gas: 0
Acoustic Anomalies Characteristic of Gas Slugs: 2
Pipe Wall Anomalies: 8

Duration of Inspection: 52 minutes

Average SmartBall Velocity: 1.2 feet/sec

Gas slugs are transient accumulations of gas that move through the pipeline with flow and are
expelled through air release valves. Providing that all air release valve are functioning and there
are no localized high points without air release valves, gas slugs are typically not of concern.

PWA anomalies likely indicate areas of increased stress in the pipe wall. Causes for increased
stress may include reduced wall thickness due to corrosion, bending moments, point loading,
and cracking. Further investigation such as an external visual inspection and ultrasonic
thickness measurements is needed to determine the cause of the eight (8) PWA anomalies.

July 2015 Page 4 of 35



SmartBall® PWA Inspection Report of the Dewey Street Force Main W
The City of Anderson Water Pollution Control TECHNOLOGIES

During the analysis of the data obtained during the inspection, Pure Technologies identified
discrepancies between the velocity profile of the SmartBall tool and the drawings provided by
Anderson. Due to these discrepancies Pure Technologies has less confidence in the reported
location of the PWA anomalies and the gas slugs detected. Prior to any additional condition
assessment including excavations to investigate these results, the discrepancies need to be
resolved.

Based on the inspections of the Dewey Force Main, Pure Technologies concludes the following:

1. The average velocity of the SmartBall PWA tool during the inspection was estimated to
be 1.2 ft/sec.

2. There were no leaks or gas pockets detected in the force main at the time of inspection.

3. There were two (2) gas slugs detected during the inspection. Gas slugs are transient
conditions and are not typically of concern.

4. Eight (8) PWA anomalies were detected in the force main, two (2) were classified as
small and six (6) were classified as medium. Additional investigation is needed to
determine the cause of the PWA anomalies. Pure recommends test pitting to determine
the source and severity of the stress at these locations.

5. A discrepancy between the velocity profile of the SmartBall PWA device and the
distances between features indicated on the provided drawings of the Dewey Force
Main was identified during data analysis. This discrepancy results in less confidence in
the reported location of gas slugs and PWA anomalies. Additional distance
measurements are need to more accurately locate the inspection results.

July 2015 Page 5 of 35



SmartBall® PWA Inspection Report of the Dewey Street Force Main
The City of Anderson Water Pollution Control TECHNOLOGIES

1. Introduction and Background

1.1 Project Background

On February 25, 2015, Pure Technologies conducted a SmartBall PWA inspection of the 36-
inch Dewey Force Main located in Anderson, Indiana. The Dewey Force Main is comprised of
36-inch DIP and was constructed in July, 1974. The force main conveys combined wastewater
and storm water and flows westerly along the White River.

The inspection proceeded approximately 3,596 feet from the Dewey Street Pump Station to the
Gene Gustin Treatment Facility. For the entirety of the inspection the Dewey Street Pump
Station ran only Pump RSP-3 which provided an operational pressure of approximately 17.5 psi.

T

e
) |
c
1]
=
©
@
=
@
£
C’E

1.2 Project Scope

The scope of this project was to inspect for leaks, gas pockets, and pipe wall anomalies
occurring in the Dewey Force Main. This report provides the results of the inspection. The
assessment of the Dewey Force Main utilized SmartBall leak and gas pocket detection
technology with pipe wall assessment. This report details the results and provides information to
assist Anderson in their management of the Dewey Force Main.

July 2015 Page 6 of 35



SmartBall® PWA Inspection Report of the Dewey Street Force Main
The City of Anderson Water Pollution Control TECHNOLOGIES
1.3 Reviewed Documents

To complete the assessment of the Dewey Force Main, Pure Technologies reviewed the
following documents:

e Henry B. Steeg & Associates A Division of Howard Needles Tammen & Bergendoff
Engineers. Division Il Wastewater Force Main, Force Main Plan and Details, City of
Anderson, Indiana Water Quality Control Project. September 1968.

e Greeley and Hansen. Drawing G6, General Dewey Street New Piping Plan, City of
Anderson, Indiana Water Pollution Control Plant Facility Improvements Division I. July
17, 2009.

e Greeley and Hansen. Drawing AM1, Piping and Equipment Lift Station, Screen Structure
& Junction Chamber Sect Plan. City of Anderson, Indiana Water Pollution Control Plant
Facility Improvements Division I. July 17, 2009.

e Greeley and Hansen. Drawing AM3, Piping and Equipment Lift Station and Screen
Structure Sections, City of Anderson, Indiana Water Pollution Control Plant Facility
Improvements Division 1. July 17, 2009.

e Greeley and Hansen. Drawing AG10. City of Anderson, Indiana Water Pollution Control
Plant Facility Improvements Division Il, General Gene Gustin Way, Enlarged New Site
and Utility Plan. September 2011.

e Greeley and Hansen. Drawing BM2, Enlarged New Site and Ulility Plan, City of
Anderson, Indiana Water Pollution Control Plant Facility Improvements Division I,
General Gene Gustin Way. September 2011.

1.4. Inspection and Failure History

Pure Technologies was not made aware of any prior inspections of the Dewey Force Main.
Additionally, Pure Technologies is not aware of any past failures of the Dewey Force Main.

Although two sections of the pipeline were replaced. These have been replaced within the last
eight years. The first of which was replaced on the site of the Dewey Street Pump Station for the
first few hundred feet. The second of which was replaced from just upstream of the air release
valve location on the Gene Gustin Treatment Facility up to the treatment plant. Drawings of the
replaced section of the pipeline were not available, which may have affected the accuracy of the
inspection data.

2. Description of SmartBall Technology

2.1 Overview

Pure Technologies’ SmartBall leak and gas pocket detection system is a free-swimming,
acoustic-based technology that detects acoustic activity associated with leaks or gas pockets as
well as stress in pressurized pipelines. Advantages and limitations of the SmartBall tool can be
referenced in Appendix B. The SmartBall core is comprised of a water-tight aluminum alloy
shell that contains a power source, electronic components, and instrumentation including an
acoustic sensor, accelerometer, magnetometer, ultrasonic transmitter, and a temperature
sensor. The aluminum core is encapsulated by a protective foam shell. The foam outer shell
provides a larger surface area by which the device is pushed by the flow of the fluid conveyed
while reducing low frequency ambient noise that is typically present in a pipeline. The SmartBall
tool is deployed into the flow of a pipeline, traverses the pipeline, and is captured and extracted
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at a point downstream. During the inspection, the SmartBall tool’s location is tracked at known
points along the pipeline to correlate the inspection data with the inspected distance.

2.2 Identifying Leaks and Gas Pockets

2.2.1 Acoustic Anomalies Representing Leaks

A leak inside a pressurized pipeline produces sound as the fluid escapes into the lower
pressure atmosphere outside the pipeline. While a SmartBall tool traverses a pipeline, it
continuously records acoustic data, which is later evaluated to identify acoustic anomalies
consistent with leaks. As the SmartBall tool is rolling along the bottom of a pipeline, it will always
pass within one (1) pipe diameter of a leak.

As the SmartBall tool moves toward a leak the amplitude of the sound created increases,
peaking at the exact location of the leak, and then diminishes as the tool travels away. The
increase and decrease of the amplitude of the audio data is critical to precisely locate leaks.
Figure 2.1 depicts the audio data of a leak when viewed in the leak and gas pocket detection
analysis software.
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Figure 2.1 : Leak detected in Analysis Software

During the data analysis process, the acoustic properties of potential leaks are evaluated to
estimate their magnitude. Pure Technologies reports leaks in three (3) categories: small,
medium and large. Small leaks are estimated to be in the range of 0 - 2 gallons per minute
(GPM). Medium leaks are estimated to be in the range of 2 - 10 GPM and large leaks are
estimated to be greater than 10 GPM.
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Pure Technologies has invested heavily into identifying the characteristics of an acoustic
anomaly that would be representative of a leak. The characteristics typical of a leak include:

e The range of frequencies present increases as the ball approaches the leak

e The frequencies that appear first intensify as the SmartBall tool approaches the leak

e The frequencies that indicate a leak are consistent as the SmartBall tool approaches the
leak

2.2.2 Acoustic Anomalies Representing Gas Pockets

Gas trapped in a pipeline may present itself as entrained gas, gas slugs/developing gas
pockets, or fully developed gas pockets. Each of these distinct forms of gas accumulations have
acoustic signals that can be detected using the SmartBall tool.

A gas pocket inside a pipeline generates a distinct acoustic signal that is detectable using the
SmartBall leak and gas pocket detection system. Gas pockets in pressure pipes are typically
found at high points in the pipeline often due to malfunctioning or misplaced air release valves.
The acoustic signal is created by the liquid turbulence at the air/water interface. In full,
pressurized pipes, this turbulence is not present.

Entrained Gas

Entrained gas is characterized by small bubbles within the pipeline moving with flow. Entrained
gas is not typically static in force mains and frequently migrates with the flow. These small
moving pockets of gas can be introduced at the pumping station as a result of air becoming
entrained in the sewage as it enters the wet well, or by inefficiencies within pump stations.
Entrained gas can also be created at the tail of a hydraulic jump at the end of a fully developed
gas pocket whereby small pockets of gas diffuse into the liquid and are carried downstream with
the flow. Lastly, entrained gas may be created by the biochemical processes inherent to sewage
mains. A depiction of entrained gas can be seen in Figure 2.2.

Figure 2.2: Entrained Gas (Pothof, 2011)

Slug or Developing Gas Pockets

A gas slug can be characterized as small pockets of trapped gas that often develop when
entrained gas amalgamates, or are introduced via air release valves or vacuum breaks. Slugs
can be either static or migratory. If they are detected at a localized high point they are likely
static, if detected elsewhere they are likely migrating towards a high point. A diagram of gas
slug is provided in Figure 2.3.
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Figure 2.3 : Gas Slugs (Pothof, 2011)

Fully Developed Gas Pockets

Gas pockets are generally located at localized high points along a force main. These develop as
a result of slugs that have accumulated at a high point, and have extended into the downward
slope of the pipe. A fully developed gas pocket typically has a hydraulic jump prior to the point
where the pipeline resumes full flow which creates an area of turbulent flow and gas dissolution
into the liquid phase. Due to the turbulent nature of the hydraulic jump and frequent wet/dry
cycles at these locations, these areas are at a higher risk of failure than other portions of the
gas pocket. An illustration of a fully developed gas pocket and hydraulic jump is provided in
Figure 2.4. Figure 2.5 depicts the audio data of a gas pocket when viewed in the leak and gas
pocket detection analysis software.
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Figure 2.4: Diagram of a fully developed gas pocket (Pothof, 2011)
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