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Foreword
This foreword is for information only and is not a part of ANSI*/AWWA C605.

I.	 Introduction
I.A.	 Background.  ANSI/AWWA C605, Standard for Underground Installation 

of Polyvinyl Chloride (PVC) and Molecularly Oriented Polyvinyl Chloride (PVCO) 
Pressure Pipe and Fittings, is offered as a reference to be used when constructing 
new PVC or PVCO pressurized pipelines or when making repairs or extensions to 
existing PVC and PVCO pressure pipelines. This standard provides information on 
pipe handling, trench excavation, pipe installation, appurtenance placement, and 
preparation of pipelines for use. It is not intended that this AWWA standard be used as a 
contract document; however, it may be used as a reference in contract documents. This 
standard represents the consensus of the standards committee on the recommended 
practice for the proper installation of PVC and PVCO pressure pipe. The standard is 
not intended to preclude the manufacture, marketing, purchase, or use of any product, 
process, or procedure.

I.B.	 History.  This is the fourth edition of ANSI/AWWA C605. In 1978, 
the AWWA Standards Council authorized the AWWA Standards Committee on 
Thermoplastic Pressure Pipe to prepare a design and installation manual that would 
be followed by an installation standard for PVC pressure pipe. AWWA Manual M23, 
PVC Pipe—Design and Installation, was published in 1980.

In 1988, the AWWA Standards Committee on Thermoplastic Pressure Pipe was 
dissolved to allow for the formation of the AWWA Standards Committee on Polyvinyl 
Chloride (PVC) Pressure Pipe and Fittings. A new subcommittee was convened to 
resume work on the installation standard in 1989. On completion of the manual, 
development of this standard began. The first edition was effective July 1, 1995. The 
second edition of ANSI/AWWA C605 was approved by the AWWA Board of Directors 
on June 12, 2005. The third edition of ANSI/AWWA C605 was approved on June 9, 
2013. This fourth edition was approved on January 25, 2021.

I.C.	 Water Quality.  ANSI/AWWA C605 does not address water quality 
requirements. Various certification organizations may be involved in certifying 
products in accordance with NSF/ANSI/CAN† 61. Individual states or local agencies 
have authority to accept or accredit certification organizations within their jurisdiction. 

*	American National Standards Institute, 25 West 43rd Street, Fourth Floor, New York, NY 10036.
†	 Standards Council of Canada, 55 Metcalfe Street, Suite 600, Ottawa, ON  K1P 6L5  Canada.
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Accreditation of certification organizations may vary from jurisdiction to jurisdiction. 
Users of this standard should consult the appropriate state, provincial, or local agency 
having jurisdiction to

1.	 Determine water quality requirements, including applicable standards.
2.	 Determine the status of certifications by parties offering to certify products 

for contact with drinking water.
3.	 Determine current information on product certification.

II.	 Use of This Standard.  It is not intended for this standard to be used as a 
purchase document, but it may be used as a reference in the project contract documents. 
It is based on a consensus of the AWWA Technical Committee on minimum practice 
consistent with sound, economical service under normal conditions, and its applicability 
under any circumstances must be reviewed by an engineer. It is the responsibility of the 
user of an AWWA standard to determine that the products and procedures described 
in that standard are suitable for use in the application being considered. Additional 
installation and testing requirements may be required.

II.A.	 Purchaser Options and Additions.  The following items should be provided 
by the purchaser:

1.	 Standard used—that is, ANSI/AWWA C605, Underground Installation 
of Polyvinyl Chloride (PVC) and Molecularly Oriented Polyvinyl Chloride (PVCO) 
Pressure Pipe and Fittings, of latest revision.

2.	 Reference to applicable plans, drawings, and other contract documents (all 
sections).

3.	 Whether compliance with NSF/ANSI/CAN 61, Drinking Water Treatment 
Chemicals—Health Effects, is required.

4.	 Details of federal, state or provincial, and local requirements.
5.	 Materials inspection and acceptance requirements (Sec. 4.1).
6.	 Affidavit of compliance for materials used (Sec. 4.1.1).
7.	 Required alignment and grade (Sec. 5.1.1).
8.	 Special provisions for discovery of conflicting utilities and responsibility for 

facilities and responsibility for the location, relocation, and repair of the conflicting 
facility or relocation of the pipeline if necessary (Sec. 5.1.3 and Sec. 5.2).

9.	 Requirements to notify property owners (Sec. 5.3).
10.	 Open trench, trench water, and trench stability requirements (Sec. 6.1).
11.	 Requirements for the protection of workers and the safety of the public 

(Sec. 6.1.1).
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12.	 Special provisions for excavation and trenching requirements (Sec. 6.2).
13.	 Trench width, depth, bottom preparation, rock conditions, previous 

excavation, blasting, unstable subgrade, dewatering, and excavated material 
requirements (Sec. 6.2).

14.	 Special trench foundations (Sec. 6.2.7).
15.	 Special embedment materials (Sec. 7.3).
16.	 Line and grade tolerances (Sec. 7.4.2).
17.	 Trenchless installation (Sec. 7.4.4).
18.	 Gasket requirements (Sec. 7.5.5).
19.	 Use of fused joints (Sec. 7.5.6).
20.	 Thrust restraint requirements (Sec. 7.7).
21.	 Backfill requirements. (Sec. 7.8).
22.	 Non-surfaced area requirements (Sec. 7.8.3).
23.	 Type, number, and installation requirements for valves and fittings (Sec. 8.2).
24.	 Hydrant requirements (Sec. 8.3.1).
25.	 Special provisions for testing, including the assignment of responsibility for 

providing and conveying water for flushing, testing, disinfection, and provisions for 
disposal of disinfection water. Assignment of responsibility for providing equipment 
for testing witnessing and required recording of test results (Sec. 9.3.1).

26.	 System design pressure, test duration, and required test pressure (Sec. 9.3.3, 
Sec. 9.3.4, and Sec. 9.3.5).

27.	 Special requirements for the method of disinfection, sampling, and analysis 
(Sec. 9.4). See ANSI/AWWA C651, Standard for Disinfecting Water Mains, of latest 
revision.

28.	 Disinfection requirements (Sec. 9.4).
29.	 If delivery of an affidavit of compliance from the constructor is not required 

(Sec. 9.6).
II.B.	 Modification to Standard.  Any modification to the provisions, definitions, 

or terminology in this standard must be provided by the purchaser.

III.	 Major Revisions.  Major changes made to the standard in this revision 
include the following:

1.	 Installation embedment requirements and terminology have been updated 
throughout the standard to align with recommendations published in the third edition 
of AWWA M23.

2.	 Requirements for field cutting have been updated and expanded.
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3.	 New larger pipe diameters that were added to AWWA C900 were also added 
to this standard.

IV.	 Comments.  If you have any comments or questions about this 
standard, please call AWWA Engineering and Technical Services at 303.794.7711, 
FAX 303.795.7603, write to the department at 6666 West Quincy Avenue, Denver, 
CO 80235-3098, or email standards@awwa.org.
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1

®

Underground Installation of 
Polyvinyl Chloride (PVC) and 
Molecularly Oriented Polyvinyl Chloride 
(PVCO) Pressure Pipe and Fittings

SECTION 1:	 GENERAL

Sec. 1.1	 Scope
This standard describes underground installation and pressure testing 

requirements for polyvinyl chloride (PVC) and molecularly oriented polyvinyl 
chloride (PVCO) pressure pipe and fittings used to transport potable water, 
reclaimed water, irrigation water, and wastewater, or for the conveyance of any 
fluid compatible with PVC or PVCO. This includes products that comply with 
ANSI*/AWWA C900, ANSI/AWWA C907, or ANSI/AWWA C909. These 
piping systems often contain components made from other materials. It may be 
necessary to supplement this standard with special requirements not included in 
this standard (see foreword, Sec. II). Such special requirements shall be issued by 
the purchaser with input from the purchaser’s engineering consultant(s), product 
manufacturer(s), and/or supplier(s).

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

ANSI/AWWA C605-21
(Revision of ANSI/AWWA C605-13)

AWWA Standard
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Sec. 1.2	 Application
This standard can be referenced in construction contract documents for 

installation and pressure testing of PVC or PVCO pressure pipe and fittings.

SECTION 2:	 REFERENCES

The following documents are referenced in this standard. In their latest 
editions, they form a part of this standard to the extent required within the standard. 
In any case of conflict, the requirements of this standard shall prevail.

ANSI/AWWA C110/A21.10—Ductile-Iron and Gray-Iron Fittings.
ANSI/AWWA C111/A21.11—Rubber-Gasket Joints for Ductile-Iron 

Pressure Pipe and Fittings.
ANSI/AWWA C153/A21.53—Ductile-Iron Compact Fittings for Water 

Service.
ANSI/AWWA C200—Steel Water Pipe, 6 in. (150 mm) and Larger.
ANSI/AWWA C219—Bolted Sleeve-Type Couplings for Plain-End Pipe.
ANSI/AWWA C651—Disinfecting Water Mains.
ANSI/AWWA C800—Underground Service Line Valves and Fittings.
ANSI/AWWA C900—Polyvinyl Chloride (PVC) Pressure Pipe and Fabricated 

Fittings, 4 in. Through 60 in. (100 mm Through 1,500 mm).
ANSI/AWWA C907—Injection-Molded Polyvinyl Chloride (PVC) Pressure 

Fittings, 4 in. Through 12 in. (100 mm Through 300 mm), for Water, Wastewater, 
and Reclaimed Water Service.

ANSI/AWWA C909—Molecularly Oriented Polyvinyl Chloride (PVCO) 
Pressure Pipe, 4 in. (100 mm) and Larger.

ASME* B36.10M—Welded and Seamless Wrought Steel Pipe.
ASTM† D698—Standard Test Methods for Laboratory Compaction 

Characteristics of Soil Using Standard Effort (12 400 ft-lbf/ft3 (600 kN-m/m3)).
ASTM D2487—Standard Practice for Classification of Soils for Engineering 

Purposes (Unified Soil Classification System).
ASTM D2488—Standard Practice for Description and Identification of Soils 

(Visual-Manual Procedures).

*	ASME, Two Park Avenue, New York, NY 10016-5990.
†	 ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959.
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ASTM D4832—Standard Test Method for Preparation and Testing of 
Controlled Low Strength Material (CLSM) Test Cylinders.

ASTM F1674—Standard Test Method for Joint Restraint Products for Use 
with PVC Pipe.

ASTM F2331—Standard Test Method for Determining Chemical 
Compatibility of Thread Sealants with Thermoplastic Threaded Pipe and Fittings 
Materials.

AWWA Manual M3, Safety Practices for Water Utilities. AWWA, Denver, Colo.
AWWA Manual M12, Simplified Procedures for Water Examination. AWWA, 

Denver, Colo.
AWWA Manual M17, Fire Hydrants: Installation, Field Testing, and 

Maintenance. AWWA, Denver, Colo.
AWWA Manual M23, PVC Pipe—Design and Installation. AWWA, Denver, 

Colo.
UNI-PUB-08‡, PVC Pressure Pipe Tapping Guide. Uni-Bell PVC Pipe 

Association.

SECTION 3:	 DEFINITIONS

The following definitions shall apply in this standard:
1.	 Constructor:  The party that furnishes the work and materials for 

placement or installation.
2.	 Controlled low strength material (CLSM) or flowable fill:  A mixture of 

soil or aggregates, cementitious material, water, and, sometimes, admixtures that 
hardens into a material with a higher soil stiffness than compacted soil. Used as 
a replacement for compacted backfill, flowable fill, as per ASTM D4832, can 
be placed in the haunch zone and/or initial backfill to provide an unconfined 
compressive strength that is typically 3.6–7.2 tsf (50–100 psi).

3.	 Day:  A defined 24-h period.
4.	 Fused joints:  Two plastic pipes connected by heating and melting the 

mating surfaces of the pipe ends and pressing them together so that they form a 
homogeneous bond after they have cooled. Such pipe connections are sometimes 
referred to as butt fusion joints or butt heat fusion joints.

‡	 Uni-Bell PVC Pipe Association, 201 E. John Carpenter Freeway, Suite 750, Irving, Texas 75062.
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5.	 Manufacturer:  The party that manufactures, fabricates, or produces 
materials or products.

6.	 Purchaser:  The person, company, or organization that purchases any 
materials or work to be performed.

7.	 PVC pressure pipe:  Polyvinyl chloride (PVC) pipe meeting the 
requirements of ANSI/AWWA C900, or PVCO pipe meeting the requirements of 
ANSI/AWWA C909. Unless otherwise noted, the requirements of this standard for 
PVC pipe shall also apply to PVCO pipe.

8.	 PVCO pressure pipe:  Molecularly oriented polyvinyl chloride (PVCO) 
pressure pipe meeting the requirements of ANSI/AWWA C909. Molecular 
orientation is achieved through the controlled radial (circumferential) expansion, 
and may include axial expansion, of conventionally extruded PVC pipe.

9.	 Restrained joint:  A pipe-to-pipe (or fitting or appurtenance) connection 
that is joined mechanically or heat-fused so that it does not require thrust blocking 
to prevent separation and leakage under the project-specified load conditions.

10.	 Supplier:  The party that supplies materials or services. A supplier may 
or may not be the manufacturer.

11.	 Trench zones:  Areas that surround a buried pipe are defined by their 
function and location, as illustrated in Figure 1. Note: AWWA M23 provides 
information for selecting the appropriate embedment materials and whether 
compaction is required.

11.1  Foundation:  The native soil in the bottom of the excavation. If the 
foundation is unstable, remediation will be required to provide a stable trench 
bottom.

11.2  Bedding:  The soil placed on the foundation in the bottom of the 
trench to provide uniform support and cushioning for the pipe.

Final Grade

Foundation

Embedment

Bedding
Haunch Zone
Springline
Initial Backfill

Final Backfill

Figure 1  Trench construction terminology
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11.3  Haunch zone:  The zone from the bottom of the pipe up to the 
springline. (The springline is the horizontal centerline of the pipe.)

11.4  Initial backfill:  Extends from the top of the haunch zone to 12 in. 
(300 mm) above the pipe and above the top of the bell ends.

11.5  Embedment:  Includes the bedding, haunch zone, and initial backfill.
11.6  Final backfill:  Extends from the top of the initial backfill to the final 

grade.

SECTION 4:	 RECEIVING, HANDLING, AND 
STORAGE

Sec. 4.1	 Receiving
4.1.1	 Inspection for damage and defects.  When required in the purchase 

documents, materials furnished by the constructor or supplier shall be subject 
to inspection and acceptance by the purchaser at the manufacturer’s plant or at 
the point of delivery. When required in the purchase documents, additional test 
results or affidavits of compliance as required in ANSI/AWWA C900, ANSI/
AWWA C907, or ANSI/AWWA C909 shall be provided by the manufacturer.

4.1.2	 Responsibility.  The constructor shall be responsible for products and 
materials provided unless otherwise required in the project contract documents. 
The constructor shall replace products and materials found to be defective in 
manufacture or damaged in transport, jobsite handling, or placement. This shall 
include the providing of materials, equipment, and labor required for replacement 
of installed defective material.

4.1.2.1	 Purchaser-provided products and materials.  The constructor’s 
responsibility for products and materials provided by the purchaser shall begin 
at the point of delivery to the constructor. Materials already on the site shall, on 
acceptance by the constructor, become the constructor’s responsibility on the day 
work commences or the day designated in the project contract documents. However, 
latent defects not identifiable by physical inspection shall remain the responsibility 
of the purchaser even after acceptance by the constructor. Defective products and 
materials provided by the purchaser shall be replaced by the purchaser.

4.1.3	 Rejection.  The constructor shall inspect products and materials 
provided by the purchaser and shall reject defective products and materials at the 
time of receipt. Products and materials found to be defective because of manufacture 
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