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AWWA Standard

This documentis an American Water Works Association (AWWA) standard. Itis not a specification. AWWA standards describe
minimum requirements and do not contain all of the engineering and administrative information normally contained in
specifications. The AWWA standards usually contain options that must be evaluated by the user of the standard. Until each
optional feature is specified by the user, the product or service is not fully defined. AWWA publication of a standard does
not constitute endorsement of any product or product type, nor does AWWA test, certify, or approve any product. The
use of AWWA standards is entirely voluntary. This standard does not supersede or take precedence over or displace any
applicable law, regulation, or code of any governmental authority. AWWA standards are intended to represent a consensus
of the water industry that the product described will provide satisfactory service. When AWWA revises or withdraws this
standard, an official notice of action will be placed in the Official Notice section of Journal AWWA. The action becomes
effective on the first day of the month following the month of Journal AWWA publication of the official notice.

American National Standard

An American National Standard implies a consensus of those substantially concerned with its scope ai d provisions. An
American National Standard is intended as a guide to aid the manufacturer, the consumer, and *he ge. . 2ral public. The
existence of an American National Standard does not in any respect preclude anyone, whethe: that, erso!. has approved
the standard or not, from manufacturing, marketing, purchasing, or using products, r=acec:es, or procedures not
conforming to the standard. American National Standards are subject to periodic review, .* d us rs are cautioned to obtain
the latest editions. Producers of goods made in conformity with an American National Sta 4ard are encouraged to state
on their own responsibility in advertising and promotional materials or on tags or libels that the goods are produced in
conformity with particular American National Standards.

CauTion NoTice: The American National Standards Institute (ANSI) approve' datc on ti e front cover of this standard indicates
completion of the ANSI approval process. This American National Stanacrd 1.7y be revised or withdrawn at any time.
ANSI procedures require that action be taken to reaffirm, revise, or wit. drav: this standard no later than five years from
the date of ANSI approval. Purchasers of American National Stand-.ius mc  receive current information on all standards
by calling or writing the American National Standards Institute, 2L Wes 43rd Street, Fourth Floor, New York, NY 10036;
(212) 642-4900, or e-mailing info@ansi.org.

All “ic'its rreserved. No part of this publication may be
reproauccd or transmitted in any form or by any means,
alec. anic or mechanical, including scanning, recording, or any
1-formation or retrieval system. Reproduction and commercial
use of this material is prohibited, except with written permission
from the publisher. Please send any requests or questions to
permissions@awwa.org.

.

ISBN-13, print: 978-1-24717-106 elSBN-13, electronic:  978-1-61300-639-9

DOI: http://dx.doi.org/10.12999/AWWA.E110.22

. -———

Al righos reserved. No part of this publication may be reproduced or transmitted in any form or by any means,
< '=2ctrenic or mechanical, including scanning, recording, or any information or retrieval system. Reproduction and
commercial use of this material is prohibited, except with written permission from the publisher.

Copyright © 2022 by American Water Works Association
Printed in USA

Copyright © 2022 by American Water Works Association. All Rights Reserved


mailto:info@@ansi.org
https://www.stdhive.com/standards/awwa-e110-22-pdf/

Committee Personnel

The AWWA Standards Committee on Solids Handling Pumps, which reviewed and approved

this standard, had the following personnel at the time of approval:

Anthony R. Holmes, Chair
Granger Smith, Vice-Chair

General Interest Members

E.P. Butts, 4B Engineering and Consulting LLC, Salem, Ore.

B. Duane, Arcadis, Marietta, Ga.

PFE Gaydon, Hydraulic Institute, Parsippany, N.J.

J.W. Green (liaison, nonvoting), Lockwood, Andrews, and Newnam, Inc., Cakbr ok Terrace, Il
A.R. Holmes, Jones Edmunds, Winter Haven, Fla.

J.A. Hrdlicka (liaison, nonvoting), Standards Engineer Liaison, AWW." " Denver, Colo.

D. Kronebusch, McElhanney, Penticton, B.C.

P. Moulton, AECOM, Manchester, N.H.

Producer I lembers

R. Domkowski, Xylem, Milford, Conn.
J. Hinther, Franklin Electric, Yukon, Okl..
G. Smith, Smith Pump Company Iric. Waco, Tex.

User Members

D. Carroll, Winter Parlc Ron2in Water & Sanitation District, Fraser, Colo.
W. Carter, Massackusatts Water Resources Authority, Winthrop, Mass.
C. Wittwer, City of "arland, Pearland, Tex.

Copyright © 2022 by American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-e110-22-pdf/

This page intentionally blank.

Copyright © 2022 by American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-e110-22-pdf/

Contents

All AWWA standards follow the general format indicated subsequently. Some variations from this
format may be found in a particular standard.

SEC. PAGE
Foreword
L. Introduction.......cceeceevvevveneeeiennenne. ix
LA Background.....cccoooveneviincncincnes ix
LB History...cccoooviiviiniiiiiiiniiiiiinin ix
I Special Issues ......ccoovevveveenienieinnennes ix
I  Use of This Standard..........ccocu....... ix
[II.LA  Purchaser Options and Alternatives...... ix
IV Modification to Standard ................ X
\Y% Major Revisions.........cccecveviiiennnene X
VI Comments ....coceeeeeeneenneeeneenneeennne. X
AWWA Standard
1 General
1.1 SCOPC.iiiiiiiiiiiiiiiiiciiccee, 1
1.2 Purpose .....cccoeeeeviviiiininnin i 2
1.3 Application.......cccecevueereeeniiniienn. 2
2 References ............. oo ..t 2
3 Definitions....... .....cocevevenenennen. 3
4 Requiremen. s
4.1 Dataio v~ Provided by the
PUi thaser. e 8
4.2 Materials ....coocvevvenieiieneee 14
4.2 General Design: Common to
Wastewater Pumps ..........ccce... 15
4.4  Design: Wastewater Pumps.............. 18
4.5  Vibration.......ccceeeeveenensienienennnn 19

SEC.

5 Verification

5.1  Basis for Rejection......ccceneeee.

5.2 Factory Tests.......ccccuevuiiuininin

5.3 Required Submittals from
Manufacturer ........... ...

6 Delivery

6.1 Marking ....cooocoeniiitceis e,

6.2 Packaging ana Shipping ............

6.3  Affidavit of Compliance............

Appena xes

A . Pump Hydraulics

Al Introduction........ceceeceevvenienuenene

A2 Background.......ccooviiniiininnn.

A.3  Pump Hydraulic Characteristics

B Wearing Ring Design

B.1  General ...ccccooeuiiiiiiiiine

C  Clogging

C.1  General ..o,

C.2  Minimizing Clogging................

C.3 Improper Pump Specification or
Selection.......cccoeveiniiniennnne.

C.4 Intake or Suction Pipe Design...

C.5 Operating and Control
Procedures........ccccuevveuennne.

C.6 Impeller and Pump Design........

v

Copyright © 2022 by American Water Works Association. All Rights Reserved

PAGE


https://www.stdhive.com/standards/awwa-e110-22-pdf/

SEC.
C.7 Cutter, Chopper, and Grinder

C.38
C9

C.10

D General Operation, Information,
and Pump Types

D.1

D.2

D.3 Inlet Conditions.......ccceeveerueeuennnene.
D.4 Operating Region.........ccceeuenneee.
D.5 DIIVerS coeevieiiienieeieeieeeeeeee
D.6  Driver Mounting and
Compatibility.....cccccverreenenee.
D.7 Materials ..ccooereriiiiiiiiieeee
D.8 Corrosion and Erosion ...................
D.9 Clogging ....cccccevereueininieininennne
D.10 Coatings......ccoevvvviiiiiiiiiiniiiinnne,
D.11 Pump Tests....ccoceveririeiiiinenene.

D.12 Vibration Limits......ccccocevereaitinens
D.13 Specific Pump Types........:

Figures
A.3a Typical Priio Performance as

Kelated to the BEP ...

A.3b Typical Pump Performance with

POR and AOR........cceceiinenes
A:Zc rdded NPSH; Curve ...

General Information..........cceeuu......

Station Operating Parameters..........

A.24 Centrifugal Relative Life Expectancy

CUIVE e

A.3e Typical Range Chart for Various

Impeller Types......cccecvvuruennnnes

SEC.
B.1

B.2

B.3

B.4
B.5

C.2

C3

C4

C.6a
C.6b
C.6¢
C.7
C.8
(OR0)
D.1

D.2

D.3

D.4

D.5

PAGE

Radial Wearing Ring ..........cccceueee. 33
Setscrews for Wearing Ring

Retention ....eveeeeeeeeveeeeeneeeeennn. 34
Cap Screws for Wearing Ring

Retention ...coeeeeveveveveeeeeeeeeeee. 35
“L” Wearing Ring Design................ 36
Clean Water Flush of the Wearing

Ring...coovviiiiiiiiiiiiiiiiic 37
Clogging for the Solids Bearing

Liquid .coovveieiiiicienis .. 40
Operating Range vs. Opeiating

Speed ..ot e 41
Intake Design (Fxar:nle for

Hlustrative Pury oses Only) ........ 42
Semi-OPE ..o 43
SemiOper ceveririeiiiiicceen 43
Multi-vane impeller........coeeveennenee. 44
Gr.nder Pump ..o 45
Screw Impeller Pump ......ccccovennnee 45
Vortex Impeller Pump .........c..c.c...... 46
OH1—Overhung Impeller;

Flexibly Coupled; Foot

Mounted; Single Stage............... 55
OH1h—Overhung Impeller;

Flexibly Coupled; Foot

Mounted; Self-Priming;

Single Stage......cccoeviuiiniiinnnee 56
OH3g—Overhung Impeller;

Flexibly Coupled; Vertical;

End Suction; Single Stage.......... 57
OH5g—Overhung Impeller;

Close-Coupled; Vertical;

End Suction; Single Stage;

Vertically Mounted.................... 58
OH7—Overhung Impeller;

Close-Coupled; Horizontal;

Single Stage; End Suction.......... 59

Copyright © 2022 by American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-e110-22-pdf/

SEC.
D.6

D.7

D.8

D.9

PAGE

OH8b—Overhung Impeller;
Close-Coupled; Submersible;
Volute; Single Stage; End

SUCHION et

OH8b—Overhung Impeller;
Close-Coupled; Submersible;
Volute; Single Stage; End

Suction Grinder

OHB8b—Overhung Impeller;
Close-Coupled; Submersible;
Volute; Single Stage; End
Suction Chopper......ccccoveuvenenne.

VS1—Vertically Suspended;
Single-Casing; Discharge
Through Column; Short-Set
Diffuser Pump

SEC.
Tables

PAGE

A.1 Ranking of Impeller Types in Terms

of How They Handle Fluids

with Various Types of Solids...... 30
D.la Pump Parts and Definitions

(Numerical)....ooovevevveneeeeeenneennn. 4
D.1b Pump Parts and Definitions

(Alphabetical)......ccccocereentn . 09
D.1c Pump Part Standard, Upg, ade,

and Severe Duty

Materials ...t 74
D.2  Pump Part Material Clacses.............. 78
D.3 ASTM Ma.-ria) Designations.......... 82

Vii

Copyright © 2022 by American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-e110-22-pdf/

This page intentionally blank.

Copyright © 2022 by American Water Works Association. All Rights Reserved


https://www.stdhive.com/standards/awwa-e110-22-pdf/

Foreword

This foreword is for information only and is not a part of ANSI*/AWWA E110.

L. Introduction.

LA, Background. This standard describes the minimum requirements
for solids handling rotodynamic wastewater pumps for installation in wastewater
treatment and collection systems. Pumps described in this standard are intended fc-
pumping wastewater at the best efficiency point (BEP) rates of flows ranging frois
15-40,000 gpm (3.4-9,100 m’/h) at discharge pressures dictated by pimy. ty e
and discharge conditions. This standard is applicable for driver power ranging from
2-1,500 hp (7-1,100 kW); however, this standard does not include r=au rements for
drivers.

I.LB.  History. This is the first edition of ANSI/AV'w.. Ei10, and it was
approved by the AWWA Board of Directors on June 10, 2022.

II.  Special Issues. It is the responsibility of the usce of an AWWA standard
to determine that the products described in that st:ndird are suitable for use in the
application being considered. Users of solids ha. dli..g pumps should not expect long-
lasting or reliable service unless all aspects of the p 1mp application are defined: operating
conditions, environmental conditions, and local ambient conditions. Additionally, the
pump and driver unit, baseplate or iiaunting plate, foundation system, and connecting
suction and discharge piping riiust ue designed, installed, and aligned as an integrated
system. This standard is for »olil!~handling pumps in wastewater applications in which
the pumped fluid passes ti rough the impeller. Pumps requiring flywheels are beyond
the scope of this stin<ard. Most solids handling pumps are used in collection system
lift stations. Thes» pumps are also used in wastewater treatment plant applications such
as influent ; um station, return activated sludge, waste activated sludge, and other
servicess Applicarions within the wastewater treatment plant may require considerations

nor co.=red in this standard.

IIl.  Use of This Standard. It is the responsibility of the user of an AWWA
s.andard to determine that the products described in that standard are suitable for use
in the particular application being considered.

HLA.  Purchaser Options and Alternatives. 'The following information should be
provided by the purchaser:

* American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.

iX
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1. Standard used—that is, ANSI/AWWA E110, Solids Handling Pumps for
Wastewater Applications, of latest revision.

2. Size of pump and quantity required.

3. See purchaser options in Sec. 4.

4. Details of federal, state, provincial, territorial, and local requirements

(Sec. 4.2).

IV. Modification to Standard. Any modification to the provisions, definitions,

or terminology in this standard must be provided by the purchaser.
V.  Major Revisions.  This is the first edition of this standard.

VI. Comments. Ifyou have any comments or questions about this stana.rd,
please call AWWA Engineering & Technical Services at 303.794.7711, FAX at
303.795.7603, write to the department at 6666 West Quincy Averiie, L =nver,
CO 80235-3098, or e-mail at standards@awwa.org.

X
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ANSI/AWWA E110-22
‘ (First Edition)

American Water Works
Association

Dedicated to the World’s Most Important Resource® AWW A St an d ar d

— T

Solids Handling Pumps for
Wastewater Applications

SECTION 1: GENERAL

Sec. 1.1  Scope

This standard provides minimum requirements for solids handling pumps
for installation in wastewater treatment plants and wastewater collection systems.
Pumps described in this standard are intended for pumping wastewater having
a pH range between 5.5 and 10.0, a temperature range from 33°F to 125°F
(1°C to 52°C), and a maximum chloride content of 250 PPM (250 mg/L). The
solid content of the wastewater fluid is less than 2% by volume. Driver power
range is 2—1,500 hp (1.5-1,119 kW). Rate of flow (at BEP) is 15-40,000 gpm
(3.4-9,100 m’/h). Applications with conditions outside of these ranges are beyond
the scope of this standard, but pumping equipment may be available for extremes.
Check with the pump OEMs. This standard does not include drivers. The
maximum steady-state pressure at the pump discharge is limited to the pressure
rating for the ANSI/AWWA C115/A21.15.11 class of flange shown for the pump
discharge sizes.

Refer to Hydraulic Institute (HI) Standard ANSI/HI 14.1-14.2 for a
description of pump types.

1
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