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SECTI ON 33 30 00

SANI TARY SEVERAGE
05/ 18
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NOTE: This guide specification covers the
requi renents for piping and appurtenant structures
for an exterior sanitary sewer system

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

For corrosive soils select materials, coatings or
cat hodi c protection systens in accordance with UFC
3-230-01. When cathodic protection is used include
Section 26 42 13 GALVANI C ( SACRI FI Cl AL) ANCDE
CATHODI C PROTECTI ON ( GACP) SYSTEM

EE R I R R S I R R I R I R S R R R R R S I R R I R R R R R R R R
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NOTE: For Arny and Air Force, inpress current

cat hodic protection(lCCP) may be used. When ICCP is
used include Section 26 42 171 MPRESSED CURRENT
CATHODI C PROTECTI ON (| CCP) SYSTEM
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PART 1 GENERAL
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NOTE: In areas where problens with root penetration
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are anticipated, specify pipe which has the kind of
joint which will successfully resist root
penetration. Cenerally speaking, the nore
watertight the joint, the greater the resistance to
root penetration will be. Rubber-gasketed and
conpression-type joints are considered to give the
best performance for this application.

VWhen using plastic pipe in areas with contam nated
soi|l or groundwater, consult with the manufacturer
regardi ng perneation of pipe walls. \Wen pipe is
installed in contam nated soil or groundwater

consult with the manufacturer regarding sel ection of
appropriate gasket material based on type and
concentration of contam nants and refer to AWM C605.

Plastic pipe is subject to tenmperature limtations
whi ch must be observed

Use caution if considering concrete pipe for septic
flows. Depending on septicity, these pipes may not
be satisfactory.

G ve special attention in the design stage of
project to plastic pipe materials, particularly with
respect to superinmposed external |oads which could
cause excessive deflection of the pipe. The degree
of sidefill conpaction should be considered
realistically, particularly in margi nal cases.

Where different classes, strengths, etc., of pipe
are required for different sections of |ong

pi pelines due to significant differences in externa
| oadi ng, expand or nodify the applicabl e paragraphs
of this specification accordingly. Showthe limts
for each class, strength, etc., either on the

proj ect drawi ngs or appropriately describe themin
t he applicabl e paragraph of the project

speci fication.

Pipe joints: Wen nore than one type of joint is
applicable for the specified piping, permt each as
a Contractor's option except where watertight joints
are necessary or in areas where root penetration
probl enms are anticipated. |In these cases,

r ubber - gasket ed or conpression-type, or
solvent-cenmented joints are preferred. Use fue

resi stant joint gaskets when required.

It nmay be necessary to nodify chemical requirenents
for cenent under certain conditions. Sulfate
resistance is required for concrete pipe when pipe
is carrying sulfate-bearing waters, or when pipe is
buried in soil containing sulfates. Specify Type |
(nmoderate sul fate resisting) cenent when

wat er -sol ubl e sulfates (as S04) in the soil are in
the range of 0.1 to 0.2 percent and, for water, are
in the range of 150 to 1000 parts per mllion
Specify Type V (sulfate resisting) cement when soils
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contain in excess of 0.2 percent water-soluble
sul fate and water sanples contain in excess of 1000

parts per million. In areas where reactive
aggregates are known to occur, specify |ow al kali
cenent .
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1.1 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci fication when you choose to reconcile

references in the publish print process.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AVERI CAN CONCRETE PI PE ASSOCI ATI ON ( ACPA)

ACPA 01-102 (2000) Concrete Pipe Handbook

ACPA 01-103 (2000) Concrete Pipe Installation Manua
AVERI CAN RAI LWAY ENG NEERI NG AND MAI NTENANCE- OF- WAY ASSCCI ATI ON
( AREMR)

ARENVA Eng Man (2017) Manual for Railway Engi neering

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

ASME Bl.20.1 (2013; R 2018) Pipe Threads, Cenera
Pur pose (I nch)

ASME BLl. 20. 2M (2006; R 2011) Pipe Threads, 60 Deg.
CGeneral Purpose (Metric)

ASME B16. 1 (2020) Gray Iron Pipe Flanges and Fl anged
Fittings O asses 25, 125, and 250

ASME B18. 2.2 (2022) Nuts for General Applications:

Machi ne Screw Nuts, and Hex, Square, Hex
Fl ange, and Coupling Nuts (lnch Series)
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ASME

ASME

AWM

AWNA

AWM

AWNA

AWM

AWNA

AWM

AWNA

AWM

AWNA

AWM

AWNA

AWM

ASTM A47/ AATM

ASTM A48/ A48M

B18.5.2. 1M

B18.5. 2. 2M

(2006; R 2011) Metric Round Head Short
Square Neck Bolts

(1982; R 2010) Metric Round Head Square
Neck Bolts

AMERI CAN WATER WORKS ASSCCI ATI ON ( AWMA)

C104/ A21.

C105/ A21.

C110/ A21.

Cl11/ A21.

C115/ A21.

C151/ A21.

C153/ A21.

C302

C600

C605

C606

C900

4

5

10

11

15

51

53

(2022) Cement-Mortar Lining for
Ductile-lron Pipe and Fittings for Water

(2018) Pol yet hyl ene Encasenent for
Ductile-lron Pipe Systens

(2021) Ductile-Iron and Gay-lron Fittings

(2017) Rubber-Gasket Joints for
Ductile-lron Pressure Pipe and Fittings

(2020) Fl anged Ductile-Iron Pipe Wth
Ductile-lron or Gay-lron Threaded Fl anges

(2017) Ductile-Iron Pipe, Centrifugally
Cast

(2019) Ductile-Iron Conpact Fittings for
Water Service

(2022) Reinforced Concrete Pressure Pipe,
Noncyl i nder Type

(2017) Installation of Ductile-Iron Mins
and Their Appurtenances

(2021) Underground Installation of

Pol yvi nyl Chloride (PVC) and Mol ecul arly
Oiented Pol yvinyl Chloride (PVCO
Pressure Pipe and Fittings

(2022) G ooved and Shoul dered Joints
(2016) Pol yvinyl Chloride (PVC) Pressure
Pi pe, and Fabricated Fittings, 4 In.
Through 60 In. (100 mm Through 1,500 nm

(2008; Errata 2013) Manual: Concrete
Pressure Pipe

ASTM | NTERNATI ONAL (ASTM

ASTM A123/ A123M

(1999; R 2022; E 2022) Standard
Specification for Ferritic Malleable Iron
Casti ngs

(2003; R 2021) Standard Specification for
Gray lron Castings

(2017) Standard Specification for Zinc
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ASTM A307

ASTM A536

ASTM A563

ASTM A563M

ASTM A746

ASTM C12

ASTM C14

ASTM C14M

ASTM C33/ C33M

ASTM C76

ASTM C76M

ASTM C94/ C94M

ASTM C150/ C150M

ASTM C260/ C260M

ASTM C270

ASTM C361

ASTM C361M

(Hot-Di p Gal vani zed) Coatings on Iron and
St eel Products

(2021) Standard Specification for Carbon
Steel Bolts, Studs, and Threaded Rod 60
000 PSI Tensile Strength

(1984; R 2019; E 2019) Standard
Specification for Ductile lIron Castings

(2021; E 2022a) Standard Specification for
Carbon and All oy Steel Nuts

(2007; R 2013) Standard Specification for
Carbon and Alloy Steel Nuts (Metric)

(2018; R 2022) Standard Specification for
Ductile Iron Gravity Sewer Pipe

(2022) Standard Practice for Installing
Vitrified Cay Pipe Lines

(2020) Standard Specification for
Nonr ei nf orced Concrete Sewer, Storm Drain,
and Cul vert Pipe

(2020) Standard Specification for
Nonr ei nf orced Concrete Sewer, Storm Drain,
and Cul vert Pipe (Metric)

(2023) Standard Specification for Concrete
Aggr egat es

(2022a) Standard Specification for
Rei nforced Concrete Cul vert, Storm Drain,
and Sewer Pipe

(2022a) Standard Specification for
Rei nforced Concrete Cul vert, Storm Drain,
and Sewer Pipe (Metric)

(2023) Standard Specification for
Ready- M xed Concrete

(2022) Standard Specification for Portland
Cenment

(2010a; R 2016) Standard Specification for
Ai r-Entrai ning Adm xtures for Concrete

(2019a; E 2019) Standard Specification for
Mortar for Unit Masonry

(2022) Standard Specification for
Rei nf orced Concrete Low Head Pressure Pipe

(2022) Standard Specification for
Rei nf orced Concrete Low Head Pressure Pipe
(Metric)
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ASTM C425

ASTM C443

ASTM C443M

ASTM CA78

ASTM C478M

ASTM C700

ASTM C828

ASTM C923

ASTM C923M

ASTM C969

ASTM C969M

ASTM C972

ASTM C990

ASTM C990M

(2021) Standard Specification for
Conpression Joints for Vitrified Clay Pipe
and Fittings

(2021) Standard Specification for Joints
for Concrete Pipe and Manhol es, Using
Rubber Gaskets

(2021) Standard Specification for Joints
for Concrete Pipe and Manhol es, Using
Rubber Gaskets (Metric)

(2018) Standard Specification for Circul ar
Precast Rei nforced Concrete Manhol e
Secti ons

(2018) Standard Specification for Precast
Rei nf orced Concrete Manhol e Secti ons
(Metric)

(2018; R 2022) Standard Specification for
Vitrified ay Pipe, Extra Strength,
Standard Strength, and Perforated

(2023) Standard Test Method for
Low Pressure Air Test of Vitrified day
Pi pe Lines

(2008; R 2013; E 2016) Standard
Specification for Resilient Connectors
Bet ween Rei nforced Concrete Manhol e
Structures, Pipes and Laterals

(2008b; R 2013) Standard Specification for
Resi | i ent Connectors Between Rei nforced
Concrete Manhol e Structures, Pipes and
Laterals (Metric)

(2019) Standard Practice for Infiltration
and Exfiltrati on Acceptance Testing of
Install ed Precast Concrete Pipe Sewer Lines

(2019) Standard Practice for Infiltration
and Exfiltration Acceptance Testing of
Install ed Precast Concrete Pipe Sewer
Lines (Metric)

(2024) Standard Test Method for
Conpr essi on- Recovery of Tape Seal ant

(2009; R 2019) Standard Specification for
Joints for Concrete Pipe, Manholes, and
Precast Box Sections Using Prefornmed

Fl exi bl e Joi nt Seal ants

(2009; R 2019) Standard Specification for
Joints for Concrete Pipe, Manholes, and
Precast Box Sections Using Prefornmed
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ASTM C1214

ASTM C1214M

ASTM C1227

ASTM C1244

ASTM C1244M

ASTM C1644

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D412

D624

D1784

D1785

D2241

D2321

D2412

D2464

Fl exi bl e Joi nt Seal ants (Metric)

(2013) Standard Test Method for Concrete
Pi pe Sewerlines by Negative Air Pressure
(Vacuum Test Met hod

(2013) Standard Test Method for Concrete
Pi pe Sewerlines by Negative Air Pressure
(Vacuum) Test Method (Metric)

(2013) Standard Specification for Precast
Concrete Septic Tanks

(2020) Standard Test Method for Concrete
Sewer Manhol es by the Negative Air
Pressure (Vacuun) Test Prior to Backfill

(2020) Standard Test Method for Concrete
Sewer Manhol es by the Negative Air
Pressure (Vacuun) Test Prior to Backfill
(Metric)

(2006; R 2017) Standard Specification for
Resi | i ent Connectors Between Rei nforced
Concrete On-Site Wastewater Tanks and Pipes

(2016; R 2021) Standard Test Methods for
Vul cani zed Rubber and Thernopl astic
El astonmers - Tension

(2000; R 2020) Standard Test Method for
Tear Strength of Conventional Vul canized
Rubber and Thernopl astic El astoners

(2020) Standard Specification for Rigid
Pol y(Vi nyl Chloride) (PVC) Conpounds and
Chl ori nated Pol y(Vinyl Chloride) (CPVQ
Conpounds

(2015; E 2018) Standard Specification for
Pol y(Vinyl Chloride) (PVC, Plastic Pipe,
Schedul es 40, 80, and 120

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Pressure-Rated
Pi pe (SDR Seri es)

(2020) Standard Practice for Underground
Installati on of Thernoplastic Pipe for
Sewers and Ot her Gavity-Fl ow Applications

(2021) Standard Test Method for
Det ermi nati on of External Loadi ng
Characteristics of Plastic Pipe by
Paral | el - Pl ate Loadi ng

(2015) Standard Specification for Threaded
Pol y(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedule 80
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D2466

D2467

D2996

D2997

D3034

D3139

D3212

D3262

D3350

D3753

D3840

D4101

D4161

F477

F667/ F667M

(2017) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 40

(2015) Standard Specification for
Pol y(Vinyl Chloride) (PVC Plastic Pipe
Fittings, Schedul e 80

(2017) Standard Specification for
Fi | ament - Wund " Fi ber gl ass"

(d ass- Fi ber - Rei nf or ced

Ther noset ti ng- Resi n) Pipe

(2015) Centrifugally Cast "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther noset ti ng- Resi n) Pipe

(2016) Standard Specification for Type PSM
Pol y(Vinyl Chloride) (PVC Sewer Pipe and
Fittings

(2019) Joints for Plastic Pressure Pipes
Using Fl exi ble El astoneric Seal s

(2020) Standard Specification for Joints
for Drain and Sewer Plastic Pipes Using
Fl exi bl e El astoneric Seal s

(2020) "Fi bergl ass"
(d ass- Fi ber - Rei nf or ced
Ther nosetti ng- Resi n) Sewer Pipe

(2021) Pol yethyl ene Plastics Pipe and
Fittings Materials

(2019) d ass-Fi ber-Rei nforced Pol yester
Manhol es and Wetwel | s

(2014) "Fi bergl ass”

(d ass- Fi ber - Rei nf or ced

Ther nosetting-Resin) Pipe Fittings for
Nonpressure Applications

(2017) Standard C assification System and
Basis for Specification for Polypropyl ene
Injection and Extrusion Materials

(2014) "Fibergl ass"

(d ass- Fi ber - Rei nf or ced

Ther nosetti ng- Resin) Pipe Joints Using
Fl exi bl e El astoneric Seal s

(2014; R 2021) Standard Specification for
El astoneric Seals (Gaskets) for Joining
Pl astic Pipe

(2016; R 2021) Standard Specification for
3 through 24 in. Corrugated Pol yethyl ene
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Pi pe and Fittings

ASTM F714 (2024) Standard Specification for
Pol yet hyl ene (PE) Plastic Pipe (DR-PR)
Based on Qutside D aneter

ASTM F758 (2014; R 2023) Snooth-Wall Pol y(Vinyl
Chloride) (PVC Plastic Underdrain Systemns
for H ghway, Airport, and Simlar Drainage

ASTM F794 (2021) Standard Specification for
Pol y(Vinyl Chloride) (PVC Profile Gravity
Sewer Pipe and Fittings Based on
Control I ed I nside Dianeter

ASTM F894 (2024) Standard Specification for
Pol yet hyl ene (PE) Large Dianmeter Profile
Wal | Sewer and Drain Pipe

ASTM F949 (2020) Standard Specification for
Pol y(Vinyl Chloride) (PVC) Corrugated
Sewer Pipe with a Smooth Interior and
Fittings

ASTM F1417 (2011a; E 2020) Standard Practice for
Installati on Acceptance of Plastic
Non- pressure Sewer Lines Using
Low Pressure Air

ASTM F2736 (2013; E 2014) Standard Specification for
6 to 30 in. (152 To 762 m) Pol ypropyl ene
(PP) Corrugated Single Wall Pipe And
Doubl e Wall Pipe

ASTM F2764/ F2764M (2023) Standard Specification for 6 to 60
in. [150 to 1500 m] Pol ypropyl ene (PP)
Corrugat ed Double and Triple Wall Pipe and
Fittings for Non-Pressure Sanitary Sewer
Appl i cations

| NTERNATI ONAL ASSOCI ATI ON OF PLUMBI NG AND MECHANI CAL OFFI Cl ALS
(1 APMD)

| APMO Z1000 (2013) Prefabricated Septic Tanks
U. S. NATI ONAL ARCHI VES AND RECORDS ADM NI STRATI ON ( NARA)

29 CFR 1910. 27 (Nov 2016) Scaffolds and Roope Descent
Syst ens

UNI - BELL PVC PI PE ASSOCI ATI ON ( UBPPA)
UBPPA UNI - B- 6 (1998) Recommrended Practice for
Low Pressure Air Testing of Installed
Sewer Pi pe

.2 SUBM TTALS

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S
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NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification
technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" GCenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arny projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District Ofice); "AO" for Area Ofice; "RO for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy
and Air Force projects.

The "S" classification indicates subnmittals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air

Force projects, or choose the second bracketed item
for Arny projects.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Covernment approval is required for submttals with a "G' or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Government.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:
SD-01 Preconstruction Subnittals
Contractor's License; ¢, |
SD- 02 Shop Drawi ngs
Installation Drawings; C[, [ 11
SD- 03 Product Data
Precast Concrete Manhol es

Frames, Covers, and G atings

Gravity Pipe
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Pressure Pipe
Precast Concrete Septic Tanks; C, [ 11
SD-06 Test Reports
Precast Concrete Sewer Manhole Test; ¢, [ 11
Hydrostatic Sewer Test; C, [__ 11
Infiltration Tests And Exfiltration Tests; ¢, [__ 11
Negative Air Pressure Test; ¢, [ 11
Low Pressure Air Tests; C[, [ 11
Tests For Pressure Lines; ¢, [ 11
Def |l ection Testing
Concrete Pipe Test; G, [ 1]
SD-07 Certificates

Portl and Cement
Gasket s
Pre-Installation Inspection Request; G
Post-Installation Inspection; G

3 QUALI TY CONTROL

3.1 Installer Qualifications

Install specified materials by a |licensed underground utility Contractor

licensed for such work in the state where the work is to be perforned.

Verify installing Contractor's License is current and state certified or
state registered.

.4 DELI VERY, STORAGE, AND HANDLI NG

4.1 Del i very and Storage

Check upon arrival; identify and segregate as to types, functions, and
sizes. Store off the ground in a manner affordi ng easy accessibility and
not causi ng excessive rusting or coating with grease or other

obj ectionable materi al s.

.4.1.1 Pi pi ng

I nspect materials delivered to site for danage; store with m ni num of
handling. Store materials on site in enclosures or under protective
coverings. Store plastic piping and jointing naterials and rubber gaskets
under cover out of direct sunlight. Do not store materials directly on
the ground. Keep inside of pipes and fittings free of dirt and debris.
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[1.4.1.2 Cenent, Aggregate, and Reinforcenent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Delete this paragraphs if cast-in-place
concrete is not used.

Sel ect 03 30 00 for projects with |arge anounts of
cast-in-place concrete work.

Select 03 30 53 for projects with small anpunts of
cast-in-place concrete work.

For Army, Use 03 30 00.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

As specified in Section [03 30 00 CAST-I N PLACE CONCRETE][03 30 53
M SCELLANEQUS CAST- | N- PLACE CONCRETE] .

11.4.2 Handl i ng

Handl e pipe, fittings, and other accessories in such manner as to ensure
delivery to the trench in sound undanmaged condition. [Take special care
not to damage linings of pipe and fittings; if lining is damaged, nake
satisfactory repairs.] Carry, do not drag, pipe to trench. Store

sol vents, solvent conpounds, |ubricants, elastoneric gaskets, and any
simlar materials required to install the plastic pipe in accordance wth
t he manufacturer's recommendati on and di scard those materials if the
storage period exceeds the recommended shelf life. Discard solvents in
use when the recomended pot |life is exceeded.

PART 2 PRODUCTS
2.1 SYSTEM DESCRI PTI ON

2.1.1 Sanitary Sewer Gravity Pipeline

[Provide [nmains and laterals] [][ ] my inch lines] of [clay pipe]
[concrete pipe] [ductile-iron pipe] [polypropylene pipe] [or] [polyvinyl
chloride (PVC) plastic pipe]. Provide building connections [] ] m

inch lines] of [clay pipe] [concrete pipe] [or] [polyvinyl chloride
(PVC) plastic pipe].] [Provide new and nodify existing exterior sanitary
gravity sewer piping and appurtenances. Provide each system conplete and
ready for operation. The exterior sanitary gravity sewer systemincl udes
equi prent, materials, installation, and workmanshi p as specified herein
nore than 1.5 m 5 feet outside of building walls.]

2.1.2 Sanitary Sewer Pressure Lines

Provi de pressure lines of [ductile iron pressure pipe] [concrete pressure
pi pe] [or] [polyvinyl chloride (PVC) plastic pressure pipe].

2.2 MATERI ALS

EE R R R S I R R I R I R S R R R R S I R R I R R R R R R R R

NOTE: Show the follow ng infornation on the project
dr awi ngs:

Location of all new pipelines, dianeter of pipe,
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fittings and appurtenances including but not limted
to valves, fire hydrants, yard hydrants, thrust

bl ocks, restrained joints and details where
necessary;

Location, size, and type of service of existing
connecting, intersecting, or adjacent pipelines and
other utilities;

Paved areas and railroads which pass over new
pi pel i nes;

Profile, where necessary to show unusual conditions

Invert elevations at begi nning and end of pipelines
and at nmanholes or simlar structures;

Where different naterials are required, showthe
material, class or thickness of pipe and limts
where class or thickness nust be different for

di fferent sections of pipeline;

Details for manhol es, septic tank(s), and sewage
absorption trench;

Beddi ng conditions, where different fromthose
specified in the appropriate specification

Location and size of thrust bl ocks on pressure |ines
Location of flanged joints on pressure sewers;

Location of mechanical joints on ductile-iron piping
(when used on only part of the systen).

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provide materials conformng to the respective specifications and ot her
requi renents specified below. Submt manufacturer's product
speci fication, standard draw ngs or catal og cuts.

2.2.1 Gravity Pipe
2.2.1.1 Clay Piping

2.2.1.1.1 Clay Pipe and Fittings

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Tables of trench | oadings, trench backfil

| oads, and supporting strengths of clay pipe are
included in the Vetrified Cay Pipe Engineering
Manual (2015 edition) of the National day Pipe
Institute. The required strength of clay pipe can
be derived fromthese tables when depth of trench is
known.

Speci fy "bel | -and-spi got piping only" in areas where
corrosion problens may be anticipated with the
stainl ess steel parts of the couplings used for

pl ai n-end pi pi ng.
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ASTM C700, [standard strength] [extra strength] [bell-and-spigot piping
only].

2.2.1.1.2 Clay Piping Jointing Materials
Use ASTM CA25.
2.2.1.2 Concrete Gravity Sewer Piping

2.2.1.2.1 Concrete Gravity Pipe and Fittings

EE R R R S I R I R I R I R S R R R R O S R R S R R R R R R R R

NOTE: The D-load (|l oad per linear neter foot of

di ameter) must be cal cul ated on the basis of project
conditions to determne the applicable Cass or
strength of pipe. The Concrete Pipe Design Manua
(2011 edition) of the Anerican Concrete Pipe

Associ ation contains design information and net hods
by which the applicable Cass or strength of pipe
can be determ ned when depth of trench is known.

It nay be necessary to nodify chemical requirenents
for cement under certain conditions. Sulfate
resistance is required for concrete pipe when pipe
is carrying sulfate-bearing waters, or when pipe is
buried in soil containing sulfates. Specify Type |
(rmoderate sul fate resisting) cenent when

wat er -sol ubl e sulfates (as S04) in the soil are in
the range of 0.1 to 0.2 percent and, for water, are
in the range of 150 to 1000 parts per mllion
Specify Type V (sulfate resisting) cement when soils
contain in excess of 0.2 percent water-soluble

sul fate and water sanples contain in excess of 1000

parts per mllion. In areas where reactive
aggregates are known to occur, specify |ow al kal
cenent .

Del ete requirement for tongue-and-groove pipe
(concrete pipe) when not allowed for the project.

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

Provi de [nonreinforced concrete pipe conformng to ASTM Cl4N ASTM Cl14,
dass | ]]1[reinforced concrete pipe conform ng to ASTM C76lv ASTM C76,
dass | 1]. Provide circular pipe with elliptical reinforcenent
having a readily visible line at least 300 mr 12 inches |ong painted or

ot herwi se applied on the inside and outside of the pipe at each end so
that when the pipe is laid in the proper position, the line will be at the
center of the top of the pipe. Provide fittings and specials conform ng
to the applicable requirenents specified for the pipe including the
strength of the pipe. [Use pipe and fittings containing [Type II1] [Type
V] [low alkali cenent] cement conforming to ASTM C150/ C150M. ]

2.2.1.2.2 Jointing Materials for Concrete Gravity Piping

Provi de gaskets and pi pe ends for rubber gasket joint conforming to
ASTM 443N ASTM C443. Use gaskets suitable for use with sewage.
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2.

2.

2.

Submit certificates of conpliance stating that the fittings or gaskets
used for waste drains or |lines designated on the plans as | ] are
[oil] [ ] resistant.

.2.1.3 Ductile Iron Gravity Sewer Pipe and Associated Fittings

.2.1.3.1 Ductile Iron Gravity Pipe and Fittings

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: ASTM A746 al so contai ns design information
and net hods by which the required Thickness C ass of
Pi pe can be determ ned when depth of trench is known.

Del ete requirenents for and references to push-on
joints for ductile-iron gravity sewer pipe and
associated fittings when the greater deflection
af forded by the mechanical joint is considered
necessary throughout.

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

Provide ductile iron pipe conformng to ASTM A746 with cement-nortar
l[ining in conform ng to AWM C104/ A21.4, Pressure O ass | ]. Provide
push-on joints conform ng to AWM C111/A21.11.

.2.1.4 PVC Gravity Sewer Piping

.2.1.4.1 PVC Gravity Pipe and Fittings

[ ASTM D3034, SDR 35, or ASTM F949 with ends suitable for el astoneric
gasket joints.] [ASTM F794, Series 46, for ribbed sewer pipe with snooth
interior, size 200 nr 8 inch through 1200 mr 48 inch dianmeters.]

.2.1.4.2 PVC Gravity Joints and Jointing Materi al

Provide joints conformng to ASTM D3212. CGaskets are to conformto
ASTM F477.

2.2 Pressure Pipe
2.2.1 Concrete Pressure Piping

2.2.1.1 Concrete Pressure Pipe and Fittings

R R R R I R I R R I R R R I R R R R I R R I R R R R I R R I R O O

NOTE: Delete reference to AWM C302 within brackets
when pressure rating greater than 310 kPa 45 psi is
required.

It nmay be necessary to nodify chemical requirenents
for cenment under certain conditions. Sulfate
resistance is required for concrete pipe when pipe
is carrying sulfate-bearing waters, or when pipe is
buried in soil containing sulfates. Specify Type |
(nmoderate sulfate resisting) cenent when

wat er - sol ubl e sulfates (as S04) in the soil are in
the range of 0.1 to 0.2 percent and, for water, are
in the range of 150 to 1000 parts per mllion
Specify Type V (sulfate resisting) cenment when soils
contain in excess of 0.2 percent water-soluble
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sul fate and water sanples contain in excess of 1000

parts per million. |In areas where reactive
aggregates are known to occur, specify |ow al kal
cement .

For concrete pressure piping, ASTV C361NM C361 covers
pipe for up to 37.5 m 125 feet of hydrostatic head,
approxi mately 379 kPa 55 psi; AWM C302 covers pipe
and fittings for 310 kPa 45 psi pressure rating, 30 m

100 feet of hydro-static head) only. ASTM C361N
ASTM C361 contains tables giving design requirenents
for pipe in all conbinations of 30 and 37.5 m 100
and 125 feet of hydrostatic head with 1.5, 3.0, 4.5,
6.0 m 5, 10, 15, and 20 feet of earth cover. \here
hi gher pressure ratings are necessary, piping
conform ng to AWM C300, C301, or C303 should be
speci fi ed.

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

Provide pipe conformng to [ AWM C302 or to] ASTM C361N ASTM C361

Desi gn pipe for hydrostatic head of [30] [38] m [100] [125] feet and
external |oading of [1.5] [3.0] [4.5] [6.0] m [5] [210] [15] [20] feet of
earth cover. Provide circular pipe with elliptical reinforcenment having a
readily visible line at | east 300 nmr 12 i nches |ong painted or otherw se
applied on the inside and outside of the pipe at each end so that when the
pipe is laid in the proper position, the Iine will be at the center of the
top of the pipe. [Use [Type II] [Type V] [low al kali] cement conform ng
to AWM C302 in manufacturing pipe and fittings] Provide fittings.

2.2.2.1.2 Jointing Materials for Concrete Pressure Piping

R R R I R I R I R R I R R R I R I I R I R R I R R R I R R I R O O O

NOTE: Use first bracketed wordi ng when pressure
rating greater than 310 kPa 45 psi is not required.
Use second bracketed wordi ng when pressure rating
greater than 310 kPa 45 psi is required.

R R I R R I R R I I R R R R R R I R R I R R R R R I R R I O

Provi de gaskets as specified in [the referenced specification for the
pi pe] [ASTM C361N ASTM C361] and are suitable for use with sewage.

2.2.2.2 Ductile Iron Pressure Piping

EE R R R S I R I R R I R S R R R R S R R I R R R S R R S R R

NOTE: Ductile iron pipe is used for sizes 75 mr 3
i nches to 1600 nmr 64 inches.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

2.2.2.2.1 Ductile Iron Pressure Pipe and Fittings

Provi de [push-on-joint] [nmechanical joint] [flanged] ductile-iron pipe
conform ng to AWM C151/ A21.51, [Pressure O ass | 11 [Thickness d ass
[ 11. Provide fittings conformng to AWM C110/ A21. 10 or

AWM C153/ A21.53. [Provide fittings with push-on joint ends conformng to
AWM C111/A21.11.] Use fittings which have a pressure rating at |east
equivalent to that of the pipe. Pipe and fittings are to have
cenent-nortar lining conformng to AWM C104/ A21. 4, standard thickness.
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2.2.2.2.2 Ductile Iron Pressure Joints and Jointing Materials

a.

Joints, general: Use [push-on joints] [or] [nechanical joints]for
pi pe and fittings except as otherw se specified in this paragraph

[ Use nechani cal -joints where indicated.] [Use flanged joints where
indicated.] [Joints nmade with sl eeve-type nmechani cal coupling nay be
used in lieu of push-on joint.] [[Gooved] [or] [shoul dered] type
joints may be used in lieu of push-on joint [or flanged joint], except
where joint is buried.]

Push-on joints: Shape of pipe ends and fitting ends, gaskets, and
lubricant for joint assenbly are to conformto AWM C111/A21.11

Mechani cal joints: Dinmensional and naterial requirenents for pipe
ends, glands, bolts and nuts, and gaskets are to conformto
AWM C111/A21.11

Fl anged joints: Provide bolts, nuts, and gaskets for flanged
connections as reconmended in the Appendix to AWM Cl115/A21. 15.
Provide flange for setscrewed flanges of ductile iron, ASTM A536,
Grade 65-45-12, and conforming to the applicable requirenents of
ASME B16. 1, Cass 250. Provide 190,000 psi tensile strength, heat
treated, and zinc-coated steel setscrews for setscrewed flanges.
Conf orm gasket for setscrewed flanges to the applicable requirenents
for mechani cal -j oi nt gaskets specified in AWM C111/A21.11. Design of
setscrewed gasket are to provide for confinenent and conpression of
gasket when joint to adjoining flange is nade.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: At the text below, delete "or steel" when
mddle ring of cast iron only is considered
necessary due to anticipated corrosion problens.
Del ete requirement for strength of steel when stee
is not allowed as a material for mddle ring.

At the text below, m ninmum nunbers of bolts for each
pi pe size should be as foll ows:

75 mm 3 inch 3
100 nm 4 inch 4
150 nm 6 inch 5
200 mMm 8 inch 6
250 mm 10 i nch 7
300 and 350 mm 12 and 14 8
i nch

400 mm 16 inch 9
450 mm 18 inch 10
500 mm 20 inch 12
550 mm 22 inch 13
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600 mm 24 inch 14

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

e. Joints made with sl eeve-type nechani cal couplings: Provide couplings
desi gned to couple plain-end piping by conpression of a ring gasket at
each end of the adjoining pipe sections. Provide couplings consisting
of one nmiddle ring flared or beveled at each end to provide a gasket
seat, two follower rings, two resilient tapered rubber gaskets, and
bolts and nuts to draw the follower rings toward each other to
conpress the gaskets. The middle ring and the follower rings are to
be true circular sections free fromirregularities, flat spots, and
surface defects; the design is to provide for confinenent and
conpressi on of the gaskets. The nmiddle ring is to be of cast-iron [or
steel], and the follower rings are to be of nalleable iron or ductile
iron. Cast iron couplings are to conformto ASTM A48/ A48 and not be
| ess than Class 25. Malleable iron couplings are to conformto
ASTM A47/ A47N. Ductile iron couplings are to conformto ASTM A536.
[Steel is to have a strength not |ess than that of the pipe.] Gaskets
are to be designed for long Iife and resistance to set after
installation and neet the applicable requirements specified for
gaskets for nechanical joint in AWM C111/A21.11. Bolts are to be
track-head type; bolts and nuts are to be either of the foll ow ng:
bolts conforming to the tensile requirenents of ASTM A307, G ade A,
with nuts confornming to the tensile requirenments of ASTM A563N
ASTM A563, Grade A; or round-head square-neck type bolts conformng to
ASME B18.5.2.1NV and ASVE B18.5.2. 2NV with hex nuts conformng to
ASME B18.2.2. Bolts are to be 16 my 5/8 inch in dianmeter; mnnimm
nunber of bolts for each coupling are to be [ ] [for | ] m
inch pipe [,] ] for [ ] mr inch pipe,] and [ ] for [ ]
nmr inch pipe]. Bolt holes in follower rings are to be of a shape to
hold fast the necks of the bolts used. Sleeve-type nechanica
couplings are not to be used as an optional nethod of jointing except
where pipeline is adequately anchored to resist tension pull across
the joint.

f. [Gooved] [and] [Shoul dered] Type Joints: [G ooved pipe ends]
[ Shoul dered pi pe ends] and couplings are to conformto AWM C606.
Joint dinmensions are to be as specified in AWM C606 for rigid joints.

2.2.2.3 PVC Pressure Pipe and Associated Fittings

Pi pe, couplings and fittings are to be nanufactured of materials
conform ng to ASTM D1784, C ass 12454B.

2.2.2.3.1 Pi pe and Fittings Less Than 100 mr 4 inch D ameter
2.2.2.3.1.1 Screw Joi nt

Provi de pipe conform ng to dinmensional requirenments of ASTM D1785,
Schedul e 80, with joints neeting requirements of 1.03 Ma 150 psi worKking
pressure, 1.38 Mpa 200 psi hydrostatic test pressure, unless otherw se
shown or specified. Provide fittings for threaded pipe conformng to
requi renents of ASTM D2464, threaded to conformto the requirenents of
ASME BL1. 20. 2NASME BL1. 20.1 for use with Schedul e 80 pipe and fittings.
Pi pe couplings when used, are to be tested as required by ASTM D2464.
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2.2.2.3.1.2 Push- On Joi nt

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Use AWM C110/ A21.10 or AWM C153/A21.53 and
AWM Cl111/A21.11, for joints on 3 inch or |arger
i pi ng.

***********E*E**%*********************************************************
ASTM D3139, with ASTM F477 gaskets.[ Fittings for push-on joints are to
be iron conformng to AWM C110/ A21.10 or AWM C153/ A21.53 and
AWM C111/A21.11 with a cement-nortar |ining conformng to AWM C104/ A21. 4,
st andard t hi ckness. ]

2.2.2.3.1.3 Sol vent Cenent Joi nt

Provi de pi pe conform ng to dinmensional requirenents of ASTM D1785 or

ASTM D2241 with joints neeting the requirenments of 1.03 Mpa 150 psi
wor ki ng pressure and 1.38 Mpa 200 psi hydrostatic test pressure. Fittings
for solvent cenment jointing are to conformto ASTM D2466 or ASTM D2467.

2.2.2.3.2 Pipe and Fittings 100 nv 4 inch D aneter And Larger

Provi de pipe conforming to AWM C900 and be plain end or gasket bell end,
Pressure Class [150 (DR 18)] | ], with cast-iron-pipe-equival ent OD
Fittings are to be gray-iron or ductile-iron conformng to AWM C110/ A21. 10
or AWM C153/A21.53 and AWM C111/A21.11 with a cement-nortar |ining
conform ng to AWM C104/ A21. 4, standard thickness. Fittings for pipe to
pi pe push-on joint ends are to conformw th AWM C900.

2.2.2.4 H gh Density Pol yethyl ene Pi pe (HDPE)

ASTM F894, Cl ass 63, size 450 nm 18 inch through 3000 mr 120 inch

ASTM F714, size 100 mm 4 inch through 1200 mr 48 inch, wll have pipe
stiffness greater than or equal to 1170/ D for cohesionless material pipe
trench backfills. For all PE pipes, the polyethylene are to be certified
by the resin producer as neeting the requirenents of ASTM D3350, cel

Cl ass 334433C or higher. Fittings for H gh Density Pol yethyl ene Pipe are
to neet the sane material specifications as the pipe class. Joints for
HDPE neeti ngASTM F894 wi || be rubber gasket joints conform ng to ASTM F477.
HDPE neeting ASTM F714 will have fused joints in accordance wth

manuf acturer's instruction.

2.2.2.5 Rei nforced Plastic Mrtar Pipe (RPMP)

Rei nforced plastic nortar pipe are to be produced be in accordance with
ASTM D3262 and have an outside dianmeter equal to ductile iron pipe

di mensions from 450 nmr 18 inch to 1200 mr 48 inch. The inner surface of
the pipe is to have a snooth uni form continuous resin-rich surface |iner
The m ni mum pipe stiffness is to be 248 kPa 36 psi. RPMP is to be in
accordance with ASTM D3262. Fittings for RPMP: ASTM D3840. Joints for
RPMVP:  Bell and spigot gasket coupling utilizing an elastomeric gasket in
accordance with ASTM D4161 and ASTM F477.

2.2.2.6 Rei nforced Thernosetting Resin Pipe (RTRP)
RTRP pi pe: ASTM D3262. Fittings for RTRP: ASTM D3262. Joints for

RTRP: Bell and spigot type utilizing an el astoneric gasket in accordance
with ASTM F477.
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2.2.6.1 Fi | amtent Wund RTRP- 1

RTRP-1 is to conformto ASTM D2996, except pipe is to have an outside

di ameter equal to cast iron outside dianmeter or standard wei ght stee

pi pe. The pipe is to be suitable for a normal working pressure of 1.03 MPa
150 psi at 22.8 degrees C 73 degrees F. The inner surface of the pipe is

to have a snooth uniformcontinuous resin-rich surface liner conformng to

ASTM D2996.

.2.2.6.2 Centrifugally Cast RTRP-I

RTRP-11 is to conformto ASTM D2997. Pipe is to have an outside di aneter
equal to standard wei ght steel pipe.

.2.2.7 Dual wall and Triple Wall Pol ypropyl ene

Provide 300 to 750 mm12 to 30 inch pol ypropyl ene pipe having a snooth
interior and annul ar exterior corrugations, in conpliance with ASTM F2736.
Provide 750 to 1500 m30 to 60 inch pol ypropyl ene pipe having a snooth
interior and exterior surfaces wi th annular inner corrugations, in
conpliance with ASTM F2764/ F2764N. Pipe is suitable for gravity flow only
and is to have a m ni mum pi pe stiffness of 46 psi when tested in
accordance with ASTM D2412. Pipe sizes 300 to 1500 mr 12- through 60-inch
di aneters are to have a reinforced bell, nanufacturer's pre-installed

pol ymer conposite band or a manufacturer's conpati bl e pipe polyner
conposi te band.

. 2.3 Pi pi ng Beneath Rail road Ri ght- of - Wy

Wer e pipeline passes under the right-of-way of a conmmercial railroad,
piping is to conformto the specifications for pipelines conveying
nonf | anmabl e substances in ARENVA Eng Man, except as otherw se specified in
this paragraph. For casing pipe provide ductile-iron pipe in lieu of
cast-iron soil pipe. Ductile-iron pipe is to conformto and have strength
conput ed i n accordance with ASTM A746.

.2.4 Cenent Mortar

Provi de cenent nortar conformng to ASTM C270, Type Mwith Type Il cenent.

2.5 Portl and Cenent

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

NOTE: Type Il cerment normally will be specified,
but Type V cenent will be specified when the soils
contain in excess of 0.2 percent water-soluble
sulfate as SO(4), or the waste water contains in
excess of 1000 parts per nillion sulfates. Type
cenent nay be permtted when it can be assured that
the water soluble sulfates in the soil will be |ess
than 0.1 percent and the waste water will contain

| ess than 150 parts per million sulfates over the
design life of the project.

EE R R R S I R R I R I R I R S R R R R S R I R I R I R R S R R S R R R

Submit certificates of conpliance stating the type of cenent used in
manuf acture of concrete pipe, fittings, septic tanks, and precast
manhol es. Provide portland cement confornming to ASTM C150/ C150N, Type
[11] [V] for concrete used in concrete pipe, concrete pipe fittings,
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septic tanks, and manhol es and type optional for cenment used in concrete
cradl e, concrete encasenent, and thrust blocking. [Use air-entraining
adm xture conformng to ASTM C260/ C260N with Type V cenent.] [,Use a
cenent containing | ess than 0.60 percent al kalies where aggregates are
al kali reactive, as deternm ned by Appendi x Xl of ASTM C33/ C33M.]

.2.6 Portl and Cenment Concrete

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: When ready-ni x concrete conformng to ASTM
C94/ C94M i s not economically available, rewite this
paragraph to permt use of concrete m xed onsite.
Speci fy concrete aggregates confornmng to ASTM

C33/ C33M and concrete consisting of 1 part portland
cenent, 2-1/2 parts sand, and 5 parts gravel, wth

just enough water for workable consistency
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Provi de portland cenent concrete conformng to ASTM C94/ C94N, conpressive
strength of 28 MPa 4000 psi at 28 days, except for concrete cradle and
encasement or concrete blocks for manhol es. Concrete used for cradle and
encasenment is to have a conpressive strength of 17 MPa 2500 psi m ni mum at
28 days. Protect concrete in place fromfreezing and noisture |loss for 7
days.

2.7 Precast Concrete Manhol es

Provi de precast concrete manhol es, risers, base sections, and tops
conform ng to ASTM C478N ASTM C478[ and be nmanufactured in accordance wth
Section 03 42 13.00 10 PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE
CONSTRUCTI ON; base and first riser are to be nmonolithic].

.2.8 A ass- Fi ber - Rei nforced Pol yester Manhol es
A ass- Fi ber - Rei nforced Pol yester Manholes are to conformto ASTM D3753.
.2.9 CGaskets and Connectors

Provi de gaskets for joints between [nanhol e] [wastewater tanks]sections
conform ng to ASTM C443N ASTM C443. Resilient connectors for making
joints between [manhol e] [wastewater tanks] and pipes entering manhol e are
to conformto ASTM C923NM ASTM C1644] [ ASTM C923 or ASTM C990N ASTM C990] .

.2.10 Ext ernal Preforned Rubber Joint Seals

An external preforned rubber joint seal is an accepted nethod of sealing
cast iron covers to precast concrete sections to prevent ground water
infiltration into sewer systens. All finished and seal ed manhol es
constructed in accordance with paragraph entitled "Manhol e Constructi on"
are to be tested for | eakage in the sane nanner as pipelines as described
i n paragraph entitled "Leakage Tests." The seal is to be multi-section
wi th a neoprene rubber top section and all | ower sections nade of Ethylene
Propyl ene Di ene Mononer (EPDM rubber with a mninumthickness of 1.5 nmr
60 mls. Each unit is to consist of a top and bottom section and have
mastic on the bottom of the bottom section and nastic on the top and
bottom of the top section. The mastic is to be a non-hardening butyl
rubber seal ant and seal to the cone/top slab of the nanhol e/ catch basin
and over the lip of the casting. Extension sections are to cover up to
two nore adjusting rings. Properties and values are listed in the
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foll owi ng table:

Properties, Test Methods and M ni mum Val ues for Rubber used in Preforned Joint Seals
Physi cal Properties Test Met hods EPDM Neopr ene Butyl Mastic
Tensil e, kPa psi ASTM D412 12, 6841840 15, 1322195 --

El ongati on, percent ASTM D412 553 295 350

Tear Resistance, N nm ppi ASTM D624 (Die 49280 29160 --
B)

Rebound, percent, 5 minutes ASTM C972 (nod.) |-- -- 11

Rebound, percent, 2 hours ASTM C972 -- -- 12

[2.2.11 Precast Concrete Septic Tanks

Provi de precast concrete septic tanks risers, base sections, and tops
conformng to ASTM CA478NVASTM C1227 and be manufactured in accordance with
Section 03 42 13.00 10 PLANT- PRECAST CONCRETE PRODUCTS FOR BELOW GRADE
CONSTRUCTI ON; base and first riser are to be nonolithic.

1[2.2.12 A ass- Fi ber - Rei nforced Pol yester Septic Tanks
A ass- Fi ber- Rei nforced Pol yester Septic Tanks are to conformto | APMO Z1000.
12.2.13 Septic Tank Pi ping

PVC pipe and fittings. [Provide NSF/ANSI 46 certified effluent filter on
the outlet pipe.]

2.2.14 Si phon for Septic Tank

PVC or Pol yet hyl ene, of an approved standard desi gn, and pronpt and
positive in action.

2.2.15 Sewage Absorption Field Materials

[Pipe is to be perforated corrugated pol yet hyl ene tubing conformng to
ASTM F667/ F667N.] [Pipe is to be perforated PVC pipe conforming to
ASTM F758.] [Chanbers are to be high density pol yethyl ene conformng to
| APMO PS 63]

2.2.16 Frames, Covers, and Gratings for Manhol es

[Submit certification on the ability of frame and cover to carry the

i nposed live load.] Frame and cover are to be cast gray iron

ASTM A48/ A48N, O ass 35B, cast ductile iron, ASTM A536, Grade 65-45-12, or
rei nforced concrete, ASTM C478 ASTM CA78N. Franes and covers are to be
circular [with] [without] vent holes. Size are to be [as indicated on the
plans] [for 24 inch opening]. Stanp or cast the words "Sanitary Sewer"

SECTION 33 30 00 Page 25



into covers so that it is plainly visible.
2.2.17 Manhol e St eps

[Zinc-coated steel] [as indicated] conform ng to 29 CFR 1910.27 [with a
pl astic or rubber coating pressure-nolded to the steel is to be used.

Provi de plastic coating conforning to ASTM D4101, copol yner

pol ypropyl ene. Rubber is to conformto ASTM C443N ASTM C443, except shore
A duroneter hardness is to be 70 plus or minus 5.] Al um num steps or rungs
will not be permitted. Steps are not required in nanholes less than 1.2 n
4 feet deep.

2.2.18 Manhol e Ladders
Provide a steel |adder where the depth of a manhol e exceeds 3.6 nm 12 feet.
The | adder is not to be less than 406 nm 16 inches in width, with 19 mr
3/4 inch dianeter rungs spaced 305 mr 12 inches apart. The two stringers
are to be a mnimumr 10 nmr 3/8 inch thick and 51 mr 2 i nches wi de.
Gal vani ze | adders and inserts after fabrication in conformance with
ASTM A123/ A123N.

PART 3 EXECUTI ON

3.1 PREPARATI ON

3.1.1 Install ati on Draw ngs

Submit Installation Drawi ngs showi ng conplete detail, both plan and side
view details with proper |ayout and el evati ons.

3.2 | NSTALLATI ON

Backfill after inspection by the Contracting Oficer. Before, during, and
after installation, protect plastic pipe and fittings from any environnment
that would result in damage or deterioration to the material. Keep a copy

of the nanufacturer's instructions available at the construction site at
all times and follow these instructions unless directed otherwi se by the
Contracting O ficer.

3.2.1 Connections to Existing Lines

R R I R I R I R R I R I R R I R R R I R R I R R R R I R I R O O

NOTE: For Navy, Use BMS B-5.2.19 to deternine
Installation requirenments for connecting to existing
sanitary sewer lines and incorporate into this
paragraph. In accordance with BMS B-5.2.19 a Uility
Connection Permt nust be submitted during design.

R R I R I R I R R I I R R R R R I R I R R I R R R R I R R I R O O

ot ai n approval fromthe Contracting O ficer before maki ng connection to
existing line. Conduct work so that there is mnimuminterruption of
service on existing |line.

3.2.2 CGeneral Requirenents for Installation of Pipelines

These general requirenments apply except where specific exception is made
in the followi ng paragraphs entitled "Special Requirenments.”
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3.2.2.1 Locati on

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Horizontal and vertical separation distances
must be in accordance with the Recomended Standards
for Wastewater Facilities, State or |oca

requi renents.

EE R R R S I R I R I R I R S R R R R O S R R I R R R S R R R R O

Term nate the work covered by this section at a point approximately 1.5
5 feet fromthe building[, unless otherwi se indicated]. Install pressure
sewer |ines beneath water lines only, with the top of the sewer |ine being
at least 0.60 m 2 feet bel ow bottom of water |line. When these separation
di stances can not be net, contact the Contracting O ficer for direction

3.2.2.1.1 Sanitary Piping Installation Parallel with Water Line
3.2.2.1.1.1 Nor mal Condi ti ons

Install sanitary piping or manholes at least 3 m 10 feet horizontally from
a water |ine whenever possible. Measure the distance from edge-to-edge.

3.2.2.1.1.2 Unusual Conditions
When | ocal conditions prevent a horizontal separation of 3 m 10 feet, the

sanitary piping or manhole may be laid closer to a water |ine provided
t hat :

a. The top (crown) of the sanitary piping is to be at l[east 450 nmmr 18
i nches bel ow the bottom (invert) of the water main.

b. \Where this vertical separation cannot be obtained, construct the
sanitary piping with AWM-approved ductile iron water pipe pressure
and conduct a hydrostatic sewer test without |eakage prior to
backfilli ng.

c. The sewer manhole is to be of watertight construction and tested in
pl ace.

3.2.2.1.2 Installation of Sanitary Piping Crossing a Water Line
3.2.2.1.2.1 Nor mal Condi ti ons
Lay sanitary sewer piping by crossing under water lines to provide a
separation of at |east 450 mr 18 inches between the top of the sanitary
pi ping and the bottom of the water |ine whenever possible.

3.2.2.1.2.2 Unusual Conditions

When local conditions prevent a vertical separation described above, use
the foll owi ng construction:

a. Construct sanitary piping passing over or under water lines wth
AWM- approved ductile iron water pressure piping and conduct a
hydrostatic sewer test without |eakage prior to backfilling.

b. Protect sanitary piping passing over water |ines by providing:

(1) A vertical separation of at |east 450 nm 18 inches between the
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bottom of the sanitary piping and the top of the water |ine.

(2) Adequate structural support for the sanitary piping to prevent
excessi ve deflection of the joints and the settling on and
breaki ng of the water line.

(3) That the length, mninum 6.1 nm 20 feet, of the sanitary piping be
centered at the point of the crossing so that joints are
equi di stant and as far as possible fromthe water line.

3.2.2.1.3 Sani tary Sewer Manhol es

No wat er piping nmust pass through or cone in contact with any part of a
sanitary sewer manhol e.

3.2.2.2 Ear t hwor k

R R R I R R I R R R I R R I R R I R I R R I R R R R I R R I R O O

NOTE: Earthwork requirenents, including bedding,
for pipe trenches and utility structures are covered
in Section 31 00 00 EARTHWORK

IR R R R R R R E R R R R R R R R R E R E R R EE R E RS R EREEEREREEEREEEREREEEEEEEREEEREEREREEEREEREEEERI
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NOTE: For Navy, earthwork requirenments or pipe
trenches, including bedding, are covered in Section
31 00 00 EARTHWORK. The applicabl e requirenents
which are set forth in Section 31 00 00 EARTHWORK
must be incorporated into the project

specification. The specifier should verify the
current appropriate specification and revise as
necessary.

IR R R R R R R E R R R R R R R R R E R E R R EE R E RS R EREEEREREEEREEEREREEEEEEEREEEREEREREEEREEREEEERI

Perform earthwork operations in accordance with Section 31 00 00 EARTHWORK.
3.2.2.3 Pi pe Layi ng and Jointing

| nspect each pipe and fitting before and after installation; replace those
found defective and remove fromsite. Provide proper facilities for

| owering sections of pipe into trenches. Lay nonpressure pipe with the
bell [or groove] ends in the upgrade direction. Adjust spigots in bells
[and tongues in grooves] to give a uniformspace all around. Bl ocking or
wedgi ng between bells and spigots [or tongues and grooves] will not be
permtted. Replace by one of the proper dinmensions, pipe or fittings that
do not allow sufficient space for installation of joint material. At the
end of each work day, close open ends of pipe tenporarily with wood bl ocks
or bul kheads. Provide batterboards not nmore than 7.50 m 25 feet apart in
trenches for checking and ensuring that pipe invert elevations are as

i ndi cated. Laser beam nethod may be used in lieu of batterboards for the
same purpose. Construct branch connections by use of regular fittings or
sol vent cenented saddl es as approved. Provi de saddl es for PVC pipe
conformng to Table 4 of ASTM D3034.

3.2.3 Speci al Requirenents
3.2.3.1 Installation of Clay Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
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Requirenents for Installation of Pipelines" of this section and with the
requi renents of ASTM Cl12 for pipe laying. Make joints with a conpression
joint material specified for clay pipe joints and assenble in accordance
with the reconmrendations of the manufacturer of the pipe.

.2.3.2 Installati on of Concrete Gravity Sewer Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
provi sions for rubber gasket jointing and jointing procedures of

ACPA 01-103 or of ACPA 01-102, Chapter 9, "lInstallation, Inspection and
Construction Testing." Make joints with the gaskets specified for
concrete gravity sewer pipe joints. Clean and dry surfaces receiving

| ubricants, cenents, or adhesives. Affix gaskets to pipe not nore than 24
hours prior to the installation of the pipe. Protect gaskets from sun

bl owi ng dust, and other deleterious agents at all tines. Before
installation of the pipe, inspect gaskets and renmove and repl ace | oose or
i mproperly affixed gaskets. Align each pipe section with the previously
installed pipe section, and pull the joint together. [If, while pulling
the joint, the gasket becones | oose and can be seen through the exterior
joint recess when the pipe is pulled up to within 25 mm 1 inch of closure,
renove the pipe and remake the joint.

.2.3.3 Install ati on of Concrete Pressure Lines

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirenments for Installation of Pipelines" of
this section and with the laying and joining requirenments specified in the
gui de specifications for installation of pipe given in AWM M3, Chapter

14, "CGuide Specifications for Installation of Pipe."

.2.3.3.1 Joints

Make joints with the gaskets specified for concrete pressure pipe joints,
usi ng an approved |ubricant recomended by the pipe nanufacturer

Assenbl e these joints in accordance with the joining requirenments
specified in the guide specifications for installation of pipe given in
AWM MB, Chapter 14, "CGuide Specifications for Installation of Pipe," and
with the recomendations given for laying the pipe in AWM M, Chapter 6,
“"Instal lati on by Trenching or Tunneling -- Methods and Equi prent."

.2.3.3.2 Pi pe Anchor age

Provi de concrete thrust blocks (reaction backing) for pipe anchorage.

Si ze and position thrust bl ocks as indicated. Use concrete conformng to
ASTM C94/ C94N havi ng a m ni mum conpressi ve strength of 13.80 MPa 2,000 psi
at 28 days; or use concrete of a mx not |eaner than one part cenent 2 1/2
parts sand, and 5 parts gravel, having the sanme m ni num conpressive
strengt h.

.2.3.4 Installation of Ductile Iron Gravity Sewer Pipe

Unl ess ot herwi se specified, install pipe and associated fittings in
accordance with paragraph entitled "General Requirenents for Installation
of Pipelines" of this section and with the requirenents of AWM C600 for
pi pe installation and joint assenbly.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: At the text below, delete requirenments for
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and references to push-on joints for ductile-iron
gravity sewer pipe and associated fittings when the
greater deflection afforded by the mechanical joint
i s considered necessary throughout.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

a.

[ Make push-on joints with the gaskets and | ubricant specified for this
type joint and assenble in accordance with the applicable requirenents
of AWM C600 for joint assenbly.] W©Mdke mechanical-joints with the
gaskets, glands, bolts, and nuts specified for this type joint and
assenbl e in accordance with the applicable requirements of AWM C600
for joint assenbly and the recommendati ons of Appendix Ato

AWM C111/ A21. 11.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: At the text bel ow, delete the paragraph
except when required. See AWM C105/A21.5 for
gui dance on sel ecting O ass of polyethylene film

EE R I R R S I R R R I R I R S R R R R I R S I R R I R R R S R O S R R O

b. Exterior protection: Conpletely encase buried ductile iron pipelines
wi t h pol yet hyl ene tube or sheet in accordance with AWM C105/ A21.5,
using [Class Al [Cass C] polyethylene film

3.2.3.5 Installation of Ductile-lIron Pressure Lines

Unl ess ot herwi se specified, install pipe and fittings in accordance wth
par agraph entitled "General Requirements for Installation of Pipelines" of
this section and with the requirenments of AWM C600 for pipe installation
joint assenbly, and valve-and-fitting installation

a.

[ Make push-on joints with the gaskets and | ubricant specified for this
type joint and assenble in accordance with the applicable requirenments
of AWM C600 for joint assenbly.] ©Mdke mechanical-joints with the
gaskets, glands, bolts, and nuts specified for this type joint;
assenbl e in accordance with the applicable requirements of AWM C600
for joint assenbly and the recommendati ons of Appendix Ato

AWM C111/A21.11. [Make flanged joints with gaskets, bolts, and nuts
specified for this type joint. Make flanged joints up tight, taking
care to avoid undue strain on flanges, fittings, and other
accessories. Align bolt holes for each flanged joint. Use full size
bolts for the bolt holes; use of undersized bolts to nmake up for

m sal i gnment of bolt holes or for any other purpose will not be
permtted. Do not allow adjoining flange faces to be out of parallel
to such degree that the flanged joint cannot be nade waterti ght

wi t hout overstraining the flange. Wen flanged pipe or fittings have
di mensi ons that do not allow the naking of a proper flanged joint as
specified, replace it by one of proper dinensions.] [Assenble joints
nmade with sl eeve-type nechani cal couplings in accordance with the
recomendati ons of the coupling manufacturer, as approved.] [ Make
[grooved] [and] [shoul dered] type joints with the couplings previously
specified for this type joint connecting pipe with the [grooved] [or]

[ shoul dered] ends specified for this type joint and assenble in
accordance with the recomendati ons of the coupling manufacturer, as
approved. [Groove pipe inthe field only with approved groove cutting
equi prent desi gned especially for the purpose and produced by a

manuf acturer of grooved joint couplings; secure approval for field-cut
grooves before assenbling the joint.]]
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NOTE: Delete the text bel ow except when required.
See Foreword to AWM C105/ A21.5 for guidance on

sel ecting O ass of polyethylene film
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

b. Exterior protection: Conpletely encase buried ductile iron pipelines
wi t h pol yet hyl ene tube or sheet in accordance with AWM C105/ A21.5,
using [Cass Al [Cass C] polyethylene film

c. Pipe anchorage: Provide concrete thrust blocks (reaction backing) for
pi pe anchorage. Size and position thrust blocks as indicated. Use
concrete confornmng to ASTM C94/ C94N havi ng a m ni mum conpr essi ve
strength of 13.80 MPa 2,000 psi at 28 days; or use concrete of a mx
not | eaner than one part cement, 2 1/2 parts sand, and 5 parts gravel,
havi ng the sanme m ni num conpressi ve strength.

3.2.3.6 Installati on of PVC Piping

Install pipe and fittings in accordance with paragraph entitled "Cenera
Requirenents for Installation of Pipelines" of this section and with the
requi renents of ASTM D2321 for laying and joining pipe and fittings. Make
joints with the gaskets specified for joints with this piping and assenbl e
in accordance with the requirenments of ASTM D2321 for assenbly of joints.
Make joints to other pipe naterials in accordance with the reconmrendati ons
of the plastic pipe nmanufacturer.

3.2.3.7 Installati on of PVC Pressure Pipe

Unl ess ot herwi se specified, install pipe and fittings in accordance with
AWM C605. AWM C605 includes requirenments such as excavati on,
installation, and pl acenent of apputenances.

3.2.3.7.1 Pi pe Less Than 100 mr 4 Inch D ameter

3.2.3.7.1.1 Threaded Joints
Make by wrapping the male threads with joint tape or by applying an
approved thread lubricant, then threading the joining nenbers together.

Tighten the joints with strap wenches which will not danage the pipe and
fittings. Tighten the joint no nore than 2 threads past hand-tight.

3.2.3.7.1.2 Push-On Joints
Bevel the ends of pipe for push-on joints to facilitate assenbly. Mark
pi pe to indicate when the pipe is fully seated. Lubricate the gasket to
prevent displacement. Exercise care to ensure that the gasket remains in
proper position in the bell or coupling while making the joint.
3.2.3.7.1.3 Sol vent - Wl d Joints
Conply with the manufacturer's instructions.
3.2.3.7.2 Pipe 100 mr 4 inch Di aneter And Larger
Make push-on joints with AWM CO900 pipe with intrgral el astoneric gasket
For pi pe-to-pipe push-on joint connections, use only pipe wth push-on

joint ends having factory-nade bevel. For push-on joint connections to
fittings, use cut spigot end of pipe off square, marked to match the
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manufacturer's insertion line and beveled to match factory supplied bevel.
Use an approved | ubricant recomended by the pipe manufacturer for push-on
joints. Assenble push-on joints for pipe-to-pipe joint connections in
accordance with the requirenents of AWM C605. Assenble push-on joints
for connection to fittings in accordance with the requirements of AWM C605
for joining PVC pipe to fittings and accessories and with the applicable
requi renents of AWM C600 for joint assenbly. Make nechanical -joints or
flanged jointswith the gaskets, glands, bolts, nuts, and interna
stiffeners specified for this type joint and assenble in accordance with
t he requirenents of AWM C605 for joining PVC pipe to fittings and
accessories or with the applicable requirements of AWM C600 for ductile
iron joint assenbly, and with the recomendati ons of Appendix A to
AWM C111/A21.11. Cut off spigot end of pipe for mechanical-joint or
fl anged j oi ntconnecti ons and do not bevel.

3.2.3.7.3 Pi pe Anchor age

Provi de concrete thrust blocks (reaction backing) for pipe anchorage.

Si ze and position thrust bl ocks as indicated. Use concrete conforming to
ASTM C94/ C94N having a m ni num conpressive strength of 13.80 MPa 2,000 ps
at 28 days; or use concrete of a mx not |eaner than one part cenent, 2
1/2 parts sand, and 5 parts gravel, having the sane m ni mum conpressive
st rengt h.

3.2.3.8 Installation of Dual Wall and Triple Wall Pol ypropyl ene

Install pipe in accordance with "General Requirenents for installation of
Pi pelines" of this section, with the pol ypropyl ene pi pe nmanufacturer's
recommendations, and with the requirenments of ASTM D2321 for |aying and
joining pipe and fittings. Place a mninmmof 150 mr 6 inches of Cass 1
or Class 2 backfill over the crown of the pipe with mninmm 90 percent
conpacti on.

3.2.3.9 Pi peline Installation Beneath Railroad Ri ght-of -\Wy

Wer e pipeline passes under the right-of-way of a comercial railroad,
install piping in accordance with the specifications for pipelines
conveyi ng nonfl ammabl e substances in ARENVA Eng Man

3.2.4 Concrete Work

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: Delete this paragraphs if cast-in-place
concrete is not used.

Select 03 30 00 for projects with |arge anbunts of
cast-in-place concrete work.

Select 03 30 53 for projects with small anounts of
cast-in-place concrete work

For Arnmy, Use 03 30 00.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Cast-in-place concrete is included in Section [03 30 00 CAST-I N PLACE
CONCRETE] [ 03 30 53 M SCELLANEQUS CAST-I| N- PLACE CONCRETE]. Support the
pi pe on a concrete cradle, or encased in concrete where indicated or

di r ect ed.

SECTION 33 30 00 Page 32



3.

2.5 Manhol e Construction

Construct base slab of cast-in-place concrete or use precast concrete base
sections. Mke inverts in cast-in-place concrete and precast concrete
bases with a snoot h-surfaced seni-circular bottomconformng to the inside
contour of the adjacent sewer sections. For changes in direction of the
sewer and entering branches into the manhole, nmake a circular curve in the

manhol e invert of as large a radius as nanhole size will pernmt. For
cast-in-place concrete construction, either pour bottom slabs and walls
integrally or key and bond walls to bottomslab. No parging will be

permitted on interior manhole walls. For precast concrete construction
nmake joints between manhol e sections with the gaskets specified for this
purpose; install in the manner specified for installing joints in concrete
pi ping. Parging will not be required for precast concrete manhol es.
Perform cast-in-place concrete work in accordance with the requirenments
speci fied under paragraph entitled "Concrete Wirk" of this section. Make
joints between concrete manhol es and pi pes entering nanholes with the
resilient connectors specified for this purpose; install in accordance
with the recomendations of the connector manufacturer. Were a new
manhol e is constructed on an existing line, renove existing pipe as
necessary to construct the manhole. Cut existing pipe so that pipe ends
are approximately flush with the interior face of manhole wall, but not
protruding into the manhole. Use resilient connectors as previously
specified for pipe connectors to concrete manhol es.

.2.6 M scel | aneous Construction and Installation

.2.6.1 Connecting to Existing Manhol es

Connect pipe to existing nanholes such that finish work will conform as
nearly as practicable to the applicable requirenents specified for new
manhol es, including all necessary concrete work, cutting, and shapi ng.
Center the connection on the manhole. Holes for the new pipe are be of
sufficient dianeter to all ow packing cement nortar around the entire

peri phery of the pipe but no larger than 1.5 tines the diameter of the

pi pe. Cut the nanhole in a nmanner that will cause the | east danmage to the
wal | s.

.2.6.2 Metal Work

.2.6.2.1 Wor kmanshi p and Fi ni sh

Perform nmetal work so that worknmanship and finish will be equal to the
best practice in nmodern structural shops and foundries. Formiron to
shape and size with sharp lines and angles. Do shearing and punching so
that clean true lines and surfaces are produced. Make castings sound and
free fromwarp, cold shuts, and bl ow holes that nay inpair their strength
or appearance. G ve exposed surfaces a snooth finish with sharp

wel | -defined lines and arises. Provide necessary rabbets, |ugs, and
brackets wherever necessary for fitting and support.

.2.6.2.2 Fiel d Painting

After installation, clean cast-iron franes, covers, gratings, and steps
not buried in concrete to bare netal, renove nortar, rust, grease, dirt,
and other deleterious materials and apply a coat of bitum nous paint. Do
not paint surfaces subject to abrasion
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3.2.7 Sewage Absorption Trench Construction

Grade trenches uniformly with no slope. [Lay perforated pipe with the
perforati ons downward.] [Conply with the chanber nmanufacturer's
i nstructions.]

3.2.8 Install ati ons of We Branches

Install wye branches in an existing sewer using a nethod which does not
damage the integrity of the existing sewer. Do not cutinto piping for
connecti ons except when approved by the Contracting Oficer. Wen the
connecti ng pi pe cannot be adequately supported on undi sturbed earth or
tanped backfill, support on a concrete cradle as directed by the
Contracting Oficer. Provide and install concrete required because of
conditions resulting fromfaulty construction nethods or negligence

wi t hout any additional cost to the Government. Do not damage the existing
sewer when installing we branches in an existing sewer.

3.3 FI ELD QUALI TY CONTRCL

The Contracting Oficer will conduct field inspections and witness field
tests specified in this section. Be able to produce evidence, when
requi red, that each item of work has been constructed in accordance wth
t he drawi ngs and specificati ons.

[3.3.1 Tests

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Select the tests that are applicable to the

wor k being perforned and the desired testing

standard. Delete the testing paragraphs that are

not required or not applicable to the type of work

bei ng performed.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O
Performfield tests and provide |abor, equipnent, and incidentals required
for testing[, except that water and electric power needed for field tests
will be furnished as set forth in Section [ 11.

3.3.1.1 Hydrostatic Sewer Test

EE R R R S R R I R I R I R S R R S R I R S I R I R I R R R R R I R R R

NOTE: This paragraph is for conflicts between the
sanitary sewer line and waterline when unusua
conditions are encountered.

Refer to state standard for mnimumtest pressure or
if state standards are not applicable use a m ninmum
test pressure of 200 kPa 30 psi.

EE R I R R S I R R R I R I R S R R R R S R I R I R R R R R R R R

VWhen unusual conflicts are encountered between sanitary sewer and

waterlines a hydrostatic pressure sewer test will be performed in
accordance with the applicable AWM standard for the piping material or
AWM C600[ with a mininmumtest pressure of | 11.

3.3.1.2 Leakage Tests for Nonpressure Lines

Test lines for |eakage by either [infiltration tests and exfiltration
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tests,] [negative air pressure tests] [or by |ow pressure air tests].
When necessary to prevent pipeline novenent during testing, place
addi ti onal backfill around pipe sufficient to prevent novement, but

| eaving joints uncovered to permt inspection. Wen |eakage or pressure
drop exceeds the all owabl e anbunt specified, make satisfactory correction
and retest pipeline section in the sanme manner. Correct visible |eaks
regardl ess of | eakage test results.

3.3.1.2.1 Infiltration Tests and Exfiltration Tests
[3.3.1.2.1.1 Precast Concrete Pipe Sewer Lines

Test | eakage of precast concrete pipe in accordance with ASTM C969N
ASTM C969. The allowable leakage linmt is |located in ASTM C969N ASTM C969.
Make cal cul ati ons in accordance with the Appendix to ASTM C969N ASTM C969.

1[3.3.1.2.2 Negative Air Pressure Test

[3.3.1.2.2.1 Concrete Pipe

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This test method covers testing of 4 to
36-in. dianmeter circular concrete pipe sewerlines
utilizing gasketed joints.

EE R I R R S I R R I R I R I R S R R R R S I R R I R R R S S R S R R

Test concrete pipe test in accordance with ASTM Cl1214N ASTM C1214. The
al | owabl e vacuumloss is located in ASTM Cl214N ASTM C1214 Make
calcul ations in accordance with the Appendix to ASTM Cl1214N ASTM Cl1214.

1[3.3.1.2.2.2 Precast Concrete Manhol es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This test method is used for testing concrete
manhol e sections utilizing nortar, mastic, or
gasketed joints.

This test method is intended to be used as a
prelimnary test to enable the installer to
denonstrate the condition of the concrete nmanhol es
prior to backfill.

M suse of the test criteria in ASTM Cl244 or ASTM
Cl1244M nmay cause pernanent damage to the system
bei ng tested.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Test precast concrete sewer nmanhol e test in accordance with ASTM Cl244N
ASTM Cl1244. The all owabl e vacuumdrop is located in ASTM Cl244N ASTM Cl1244

Make cal cul ations in accordance with the Appendix to ASTM Cl244N
ASTM C1244.

113.3.1.2.3 Low Pressure Air Tests
3.3.1.2.3.1 Cl ay Pipelines

Test clay pipe in accordance with ASTM C828. The all owabl e pressure drop
is located in ASTM C828. Make cal culations in accordance with the
Appendi x to ASTM C828.
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3.3.1.2.3.2 PVC Pi pel i nes

Test PVC pipe in accordance with UBPPA UN -B-6. The allowable pressure
drop is located in UBPPA UNI -B-6. Make cal cul ations in accordance wth
t he Appendi x to UBPPA UNI - B- 6.

3.3.1.2.3.3 Dual Wall and Triple Wall Pol ypropyl ene

Test pol ypropyl ene pipe in accordance with ASTM F1417 or UBPPA UNI - B- 6.
The al |l owabl e pressure drop is located in ASTM F1417 or UBPPA UNl - B-6
dependi ng on the chosen test procedure. Make cal cul ations in accordance
with the Appendi x to ASTM F1417 or UBPPA UN - B-6 depending on the chosen
test procedure.

[3.3.1.3 Tests for Pressure Lines

Test pressure lines in accordance with the applicable standard specified
in this paragraph[, except for test pressures. For hydrostatic pressure
test, use a hydrostatic pressure 345 kPa 50 psi in excess of the maxi num
wor ki ng pressure of the system but not |ess than 690 kPa 100 psi, hol ding
the pressure for a period of not |ess than one hour. For |eakage test,
use a hydrostatic pressure not |ess than the maxi mum worki ng pressure of
the systen]. Leakage test nay be perforned at the sane tine and at the
sane test pressure as the pressure test.

[3.3.1.3.1 Ductile-lron Pressure Pipe

Test ductile-iron pressure pipe in accordance with the requirements of
AWM C600 for hydrostatic testing. Leakage on ductile-iron pipelines with
nmechani cal -joints [or push-on joints] are not to exceed the ampunts given
in AWM C600[; no |eakage will be allowed at joints nade by any ot her

nmet hods] .

1[3.3.1.3.2 Concrete Pressure Pipe

Test concrete pressure pipes in accordance with the reconmendations in
AWM MB. The | eakage rate is dependent upon the type of concrete pressure
used and the diameter of the pipe. The allowable |eakage rate is

i ndicated in AWM M, chapter titled, "Hydrostatic Testing and

Di si nfection of Mains".

113.3.1.3.3 PVC Pressure Pipe

Test PVC pressure pipe in accordance with the requirenents of AWM C605
for hydrostatic and | eakage tests. The quantity of water that nust be
supplied during testing is not to exceed the quantity of water cal cul ated
in accordance with AWM C605 to nmintain the specified test pressure
within 34 kPa5 psi.

113.3.1. 4 Defl ection Testing

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: Specify deflection testing only when
warrant ed by scope or size of project.

EE R R R I R I R R I R R R I R R R I R R I R R R R R I R O

Performa deflection test on entire length of installed plastic pipeline
on conpletion of work adjacent to and over the pipeline, including |eakage
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tests, backfilling, placenment of fill, grading, paving, concreting, and
any ot her superinposed | oads determined in accordance with ASTM D2412.
Defl ection of pipe in the installed pipeline under external |oads is not
to exceed 4.5 percent of the average inside dianeter of pipe. Determne
whet her the all owabl e defl ection has been exceeded by use of a

pul | -t hrough device or a deflection neasuring device.

.3.1.4.1 Pul | - Through Devi ce

This device is to be a spherical, spheroidal, or elliptical ball, a
cylinder, or circular sections fused to a common shaft. Space circul ar
sections on the shaft so that the distance fromexternal faces of front
and back sections will equal or exceed the dianeter of the circular
section. Pull-through device nay al so be of a design pronul gated by the
Uni -Bell Plastic Pipe Association, provided the device neets the
applicable requirenments specified in this paragraph, including those for
di aneter of the device, and that the mandrel has a m ni mum of 9 armns.
Ball, cylinder, or circular sections are to conformto the follow ng:

a. A dianeter, or mnor dianeter as applicable, of 95 percent of the
average inside dianmeter of the pipe; tolerance of plus 0.5 percent
will be permtted.

b. Honobgeneous material throughout, is to have a density greater than 1.0
as related to water at 4 degrees C 39.2 degrees F, and a surface
Brinell hardness of not |ess than 150.

c. Center bored and through-bolted with a 6 mr 1/4 inch m ni rum di aneter
steel shaft having a yield strength of not |ess than 483 MPa 70, 000 psi,
with eyes or |oops at each end for attaching pulling cables.

d. Suitably Back each eye or loop wth a flange or heavy washer such
that a pull exerted on opposite end of shaft will produce conpression
t hr oughout renote end.

.3.1.4.2 Def | ecti on Measuring Device

Sensitive to 1.0 percent of the dianeter of the pipe being tested and be
accurate to 1.0 percent of the indicated dinension. Prior approval is
required for the deflection neasuring device.

.3.1.4.3 Pul | - Through Devi ce Procedure

Pass the pull-through device through each run of pipe, either by pulling
it through or flushing it through with water. |If the device fails to pass
freely through a pipe run, replace pipe which has the excessive deflection
and conpletely retest in same nanner and under sane conditions.

.3.1.4.4 Def | ecti on nmeasuring device procedure

Measure defl ections through each run of installed pipe. |If deflection
readi ngs in excess of 4.5 percent of average inside dianeter of pipe are
obt ai ned, retest pipe by a run fromthe opposite direction. |If retest

continues to show a deflection in excess of 4.5 percent of average inside
di aneter of pipe, replace pipe which has excessive deflection and
conpletely retest in sane manner and under sane conditions.
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[3.3.1.5 Dye Test

Performa dye test fromthe projects sanitary sewer point of connection to
the first downstream manhol e on the next active sanitary sewer branch
mai n. Use nontoxic non-staining sewer tracing dye. Test results are to
be noted in the daily Construction Quality Control (CQC) Report as
required in 01 45 00 Quality Control

a. Continue testing until it can be visually confirnmed by way of the dye
that the sewer connection is appropriate or until deficiencies are
di scover ed.

b. During the test, nonitor the storm drai nage system downstream fromthe
project, either manholes or outfalls, for any sign of cross-connection

1[3.3.1.6 Snmoke Test

Perform a snoke test on the relevant portion of the sewer system Test
results are to be noted in the daily Construction Quality Control (CQC) as
required in 01 45 00 Quality Control

a. Continue testing until it can be visually confirmed that the projects
sanitary sewer point of connection has not been cross-connected to the
st orm dr ai nage system

b. During the test, nonitor the storm drai nage system either manhol es or
outfalls, for any sign of cross-connection.

1113.3.2 Field Tests for Cast-In-Place Concrete

EE R R R S I R R I R I R I R S R R R R R R S R R I R I R R R R R R O

NOTE: Delete this paragraphs if cast-in-place
concrete i s not used.

Select 03 30 00 for projects with |arge anpbunts of
cast-in-place concrete work.

Sel ect 03 30 53 for projects with small anounts of
cast-in-place concrete work.

For Arny, Use 03 30 00.

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O

Field testing requirements are covered in Section [03 30 00 CAST-1 N PLACE
CONCRETE] [ 03 30 53 M SCELLANEQUS CAST- | N- PLACE CONCRETE]

113.3.3 I nspection
Check each straight run of pipeline for gross deficiencies by holding a
l[ight in a manhole; the Iight nust show a practically full circle of Iight
through the pipeline when viewed fromthe adjoining end of Iine.

3.3.3.1 Pre-Installation Inspection
Prior to connecting the new service, performpre-installation inspection
after trenching and layout is conplete. Submt pre-installation

i nspection request for field support at l|least [14] | ] days in
advance. The Installation's Utilities Field Support personnel wll
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performthe pre-installation inspection

3.3.3.2 Post-Installation Inspection

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: For Navy, contact Installation staff to
determne if dye testing or snoke testing is
required by either state,local,or Navy requirenents

at the specific project |ocation.
R IR I Sk S S I S I S S S R Sk S S Ik Sk I R Rk Sk I S I kS I Rk S

Performa post-installation inspection after connection has been nade and
before the connection is buried. Submt post-installation inspection
request for field support at least [14] | ] days in advance. The
Installation's Utilities Field Support personnel will performthe

post - connection inspection.[ During the post-installation inspection the
Contractor will be responsible for performing a [dye test] [snmoke test].]

] -- End of Section --
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