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SPECIAL CONDITIONS

A minimum cover of three (3) feat over the proposed lines
is required.

No work shall begin without notifying City of Reanoke
24 hours In advance. The contractor is responsible for
obtaining any and all necessary permits.

No work shadll begin without written approval of
construction plana.

Work shall be subject to inspection by the City
Inspaectora and design englneer.

Contractor shall be responsible for locating and
uncovering all valve boxes after surface treatment of
reads and odjusting boxes to fingl road grades, if
necessary.

All existing utltittes may be shown or may not be shown
In the exact location. " The contractor shall comply with
Itihe State Water Works regulations, section 12.05.03 where
nes cross.

The controctor shall notify the City of any field
corrections to the approved plana prior to such
construction.

All trenches within the ex!atin% or future Virginia State
Department of Highways and Transportation right—of-way
must be compacted in six inch layers.

Alf nes to be staked prior to construction.

Contracter to coordingte with the Engineer to provide as—
built plona,

All construction shall be in accordance to approved
construction practices of the applicable trades.

Unless noted otherwise hersin all construction shall be
in occordance to the lotest edition of AWWA stondards.

EXCAVATION, STABILIZATION AND BEDDING

TRENCHING

1.

Excavation for trenches shall include the removal of alt
materlal encountered regaordleas of classification In
geeordance with ihe elevations and grades at the
locations and stationa indicated on fhe plans or
specified herein.

Excavation, unless otherwise specified, shall be open

cut. The Contractor shall open no more than two hundred
(200) feet of trench at one time during the laying of
pipe, unless approved by the Engineer.

Trenches shall be excavaoted in straight lines and shall
be accurately graded In order to estoblish a true
elevation for the invert of the pipe,

The width of trenches, from exlsting grade to one (1)
foot above the top of the pipe shall be of sufficient
width to permit the proper installation of bracing,
shoring or sheating.

The sides of the trenches shaoll be as vertical as
practical.

Excavation for structures shall allow a minimum of twelve
(12} inches clear between the structure and the sides of
the trench or any required bracing, shoring or sheeting.

Excavated materiols suitable for backfill shall be
stockplled In an orderly manner at a sufficient distance
from the sides of the trench in order to avoid
overloading the banks of the trench and to prevent slides
or cgve—ins.

Excavated materials which ore not required or approved
for backfill shall be removed from the site and disposed
of by the Contractor, at his expense.

TRENCH STABILIZATION
1.

Trench stablilization materlal shail be coarse aggre ate
gize Number 2 and shall conform with VDOT Section 203
and/or ASTM C 33.

Whenever excessively wet or unstable material is
encountered in the bottom of the trench, which in the
opinion of the Engineer is incapable of properi
supporting the Ige or structures, such material shall

be removed and backfilled with trench stebilization
material ond shall be graded to allow for the compacted
bedding material.

Alt unauthorized overdepths of excavotion shaoil
be backfilled with trench stabfization

maoaterial and shall be graded to dllow for the
compacted bedding materlal.

COMPACTED BEDDING MATERIAL
1.

Bedding materlal shall be coarse aggregote size Number
gg and shall conform with VDOT Sectlon 203 an/or ASTM C

The bottom of the pipe trench shall be excavated to a
minimum overdepth of four (4) inches below the bottom of
the pipe, to provide for the compacted bedding material,
Bedding material shall be placed, shaped and compacted,

Bell holes and depressions required for the jointing of

the plre shall be dug ofter the compacted bedding
material has bean graded and shaped and shall be only of
the length, depth and width raquired to make the joint

property.
PIPE, JOINTS AND FITTINGS

A. SCOPE OF WORK
1

B.

C.

All materiols and appurtenances required for the work
shall bs new, of first class quality and shall be
furnished, delivered, erected, connected ond finished in
every detail as specified or Indicated. All materlals
found defective, ragardless of the clrcumstances, shall
be replaced with new material at the expense of the
Contractor.

The maoterfals specifled for the construction sholl comply
with the latest revisiohs of the applicable American
Society for Testing Materials (ASTM), American National
Standards instituta VSANS') and/or the Virginic Department
of Transportation (VDOT) stondards.

OPTIONAL PIPE SELECTIONS
1.

The Contractor shall install only one 1? t?pe of plpe
between structures exr:eﬁrtn whers ductiie [ron pipe Is
specified or indicated. ere existing Plpa Is to be
replaced or extended the some type of pipe shail be
installed, unless specified or indicoted otherwise.

Water line shall be ductile iron.

Sanitary sewers with an Inside diameter less than or
equal to twelve (12? inches shell be either polyviny
chleride or ductile Iron pipe, at the Contractor's
option, unless specified or indicated otharwlise.

Service loterals shall be either ductlle iron or
polyvinyl chioride pipe, at the Contractor's option,
unless apecified or indicated otherwise.

TYPES OF PIPE (*)
1.

Ductlle fron pipe shall conform with AWWA C 151 /ANSI
21.51 and fittings shall conform with AWWA C 110/ANSI
21.10. The pipe and fittings shall be biluminous coated
and cement lined In accordance with AWWA C 104 /ANSI
21,40, The plpo thickness shall conform with AWWA C
150/ANS| 21,50 and shall be Class 51, as a minimum,
unless specified or indicated otherwlise.

PVC sewer pipe and flttings shall be SDR 35 (ASTM D 3034).

CONSTRUCTION SPECIFICATIONS

D. JOINTS COUPLINGS,AND APPURTENANCES

I

A

1.

—_

FVC plpe and fittings shall be bell and spigot t)éae
Joints.  The bell and spigot joint shall be sealsed with
elastomerlc gaskets conforming o ASTM D 3212, The
joints shall be made In strict accordance with the
racommendgtion of the plpe manufacturer.

Ductile iron pipe and ﬂttin?s shall be elther mechonical
or bell and spigot type Jolnta as specified or indicated.
Joints shall be ‘made with a single watertight rubber
asket manufactured in accordance with AWWA C 111/ANSI
1.1t. The joints sholl be made In strict accordance
with the recommendations of tha pips manufacturer.

Gate Valves shall be iron—body, bronze—mounted, double—
disc, parallel-seal, O-ring sealed, Inside~screw, non~-
rising stem, fitting with 2 inch square Oﬁeratlng nut for
valve vault service, dll In_ accordance with AWWA Standard
€500 (lataest revision). Connsctions shall be suitable

for the pipe with which it is used. The valves shall be
suitoble for 200 p.s.l. water working pressure and shall
be tested at twice the rated working prassure, All gate
valves shall be installed In the valve vaults and

equirped with a 2-inch square operoting nut., The nut
shall be marked with an arrow and the ‘'word "OPEN" and
shall open by turning to the right (clockwise).

All other materials and oppurtences to be in acordonce
with details shown on plans,

PIPE INSTALLATION

GENERAL:

The Contractor shall not lay pipe or place manholes until
oll water has been removed from ths trench, or when in
the opinion of the Enginear, the trench or the weather
conditions dre unsuitoble for waork.

Pipe that may require field cutting shall be done so in

a neat and workmanlike manner, so as to leave a smooth
and at right angles to the axis of the p(ire. Care shall
be taken tc uvoid dumcglng the pipe and any coatings or
linings. Ductile Iron pipe shall not be cut with on
acetylene torch.

The materials shall be visually Inspected for defects
before lowering the pipe or placing the manholes inte the
trench. Ouring the Ia[ylng operation no tools, clothin

or other material shall be placed In the pipe or manhaola.
The Interior of the pipe shall ba clear of all sail,

debriz and superfluous materials prior to and during the
installation.

The Contractor shall exercise every precaution to prevent
foreign material from entering the pipe while it Is being
placed in the trench. Failure by the contractor to take
such precuutions may result in the En?ineer requiring o
Peovy, tightly woven canvas bag of suitable size be
placed over each end of the plpe ond removed only when
the joint con be made properly.

The pipe and manholes shall be iowered carefully into the
trench by suitable means und handled with caore at all
times to avoid domage. Under no circumstances shall the
moteriols be dropped or dumped Into the trenches.

When work is not in progress, the Contractor shall plug
the open ends of the pipe to prevent trench water or
other substances from entering the pipa, The plug shall
be wotertight and shall remain in place until any
required dewatering has been completed.

Water pipe shall not be laid closer herizontally than ten
(10) feet from a sewer iine except where the bottom of
the water pips will be ot laast 18 inches above the top
of the sewer line and will be in a seporate trench.
Gruvitr sewer lines that will cross gbove the water pipe
shall for o distance of at leost ten (10) feel each side
of the crossing be fuliy encosed in concrate or be
replacad with ductile iron or other apgroved pressure
pipe with no i‘oint closer than eight (B) feat from the
crossing. Water pipe sholl not be ollowed to pass
through o sawer manhole.

Before joints are made the pipe shall be well bedded on
a firm foundation and no pips shall be brought inte
position until the preceding length has been thorotghly
embedded and secured in place. Any dafects due lo
settlement shall be made good by the Contractor at his
expense. Bell holas shall ba dug sufficiently large to
insure the making of proper joints,

Pipe shall be jointed in full accordance with
manufacturer's recommaendations. Push—on kints shall be
thoroughly cleaned, the rubber gosket Inserted In the

bell socket, a thin film of approved gasket lubricant
applied, the spigot end of the pipe centerad into the
sockst and the joint completed by forcing the spigot end
to the bottom of the socket by o jock—fype tool or other
device opproved by the Englineer. Mechonical lolnts shall
be thoroughly cleaned, the gland slipped over the spigot
end of the pipe, the rubber gasket pointed with soap
solution ond placed on the sP[got end, the sp?ot end of
the pipe seated In the bell, the goskst pressed into

tace within the bell, the gland moved into position, and
olts and nuts aassembled by hand and tightened with an
approved torque—iimiting wrench,

INSTALLING WATER MAINS

The water maln shall be laid ond maintained gt the
required |ines and grades with fittings and valves at the
required locations.

Deflection of the line of plpe, in elther, the vertical

or horizontal plane to avoid obstructions, or In

locations where long—radius curves ore required, the
amount of deflection shall not exceed approved AWWA
standords.  Alignment that may require deflections in
excess of the reacommended limitations, speclal bends, or
a sufficient number of shorter lengths of plpe to provide
the angular deflections within the limits os set forth,
shall be approved by the Engineer.

All plugs, except mechanical joint plugs at connections
for future lines, ol teas, and dll bends in waler mains
under pressure shall be provided with reaction backing
consisting of concrete thrust blocks. Valves for
connections to future lines and fire hydrants shall be
anchored to the water main with tie rods,

DISINFECTION OF WATER MAINS

All pipe shall be disinfectad, tested and flushed In
accordance with AWWA Standard C651 (latest ravision).

Controctor sholl provide all matarials, equipment,
necessary taps and perform all work required for ths
sterflization, testing and flushing of the water main.

No tested section of water line shall be approved to
deliver water service untll a favorable laboratory report
has bean achieved. Any tested section of water line
falling to meet the requirements specifled shali be
repaired by the Contractor and retested until the results
are within "the limits specified.

The water main or valved off section thot hos been
completed shali be filled, tested and flushed. Test
locations shall be subject to the discretlon of the

Engineer and as valves und blow-offs permit.

After testing and before fina! ingpection of the

completed systerns, water mains and service laterols shall
be flushed and disinfected in accordance with AWWA
Specification C601 latest revision. ushing shall be
accomplished at a flow velocity of not less than 2.5 feet
per second.

Disinfectlon as described In AWWA C651 — "Placing of
calclum hypochlorite tablete” sholl be used. 5 gram
calclum hypochiorite tablets with 3.25 ? available
chlorine per tablet shall be attached at the inside top
of the p Tﬂe by an adhesive such as Parmatex No, 1 or
equal. The following number of toblets for the glven
ipe size shall be used for on initiol dose of 25 mg/1
?ppm) chlorine:

D.
1.

Number Tablaets Per

Pipe Diameter 18-20 Ft, Plpe Sectlon
6. ]
8 2
10, . 3
12 4
16 7

or the number of tablats equal to 0.0012d L rounded to
the next higher Integer, whare d is the Inside diameter,
in inchea and L is the length of the plpe section, in
feat, Use of the contlinuous feed or slug method of
disinfacting mur only be used to re—chlorinate a water
plpe after the Initlal disinfection or in other specific
casas opfrovad by the Dealgn Engineer. When filling the
pipeline for disinféction, the rate of filling must

rasult in a velocity of less thon 1 ft./sec.

Ths disinfection solutlon shall remain in the pipe line

for not less than twenty—four (24) hours, ofter which
time a chlorine residual of 10 ppm at all parts of the
line shall be required.

Following chlorinatlon, the piping shall be thoroughly

flushed,  The Virginla Waterwerks Regulations require at

least two consecutive satisfactory bactericlogical

samples ot 24 hour intervals from the distribution system

at maximum spocln% of 2000 feet befora the system can be
placed In service, 1T the Initial testing is not

satisfactory the new lines will be retested until

satisfactory results are achieved. Somples will be

collected in accordonce with the Virginia Waterworks
Regulations.

INSTALLING SEWER PIPE & MANHOLES

The Instollation of the sanltory sewer system shall begin
at the downstream manhels and proceed upstream. "The
downstreom sections sholl be completed, tested and
apptroved prior to allowing sonltary sewage to snter the
Bystem.

The pipe shall be installed in occordance with the pipa
manufacturer's recommendations and os directad by the
Engineer. The pipe shall ba lald in true straight lines
with the bell ends upstream and with the invert of the
pipe being the true elevatlon and grade of the system,

The Contractor shall be responsible for establishing and
maintoining the horizontal alignment and vertical

elevation and ?rude of the aystem in accordance with the
survey information indicated on tha plons.

The horizontal alignment of the pipe shali be maintained
by a transit or theodolite plumbed over tha center of the
downstreom manhole. The vertical elevation gnd grade
shal! be maintained by not less than three (%‘ batter
boards placed betwean manholes or by on adjustable loser
{evel mounted at the invert of the downstream manhole
Iwuftém target(s) placed in the bell and of the pipe being
‘lald.

Sewer pipe shall be installed in 4 inch gravel badding
and to springline of pipe and in gccordance with
manufactures recommendations,

The sanitary sewsr system shall be laid ond Joined
complate—in—place In order that each length and section
of pipe between the manholes shall have o smooth and
vniform invert,

The pipa shall be connected to manhcoles through precast
openln?s ond joihed with eithe: a flexible boot cdapter
or a plpe seq| gasket,

E. CONNECTION TO EXISTING SYSTEMS

1.

The new pipe connection to be made to an existing
manhole, where no stub or opening exists, shall be made
through an opening of maximum diameter cut into the
marhole wall at the required location and elevation.

The existing Invert channels and benches shall be
reworked as required to form o new flow channel from the
new connection to the existing flow channel,

The new pipe connected to an existing manhole shall be
secured in positlon ond the remaining opening shall be
filled and sealed with brick ond mortar. The outer
surface of the connactlon shall be given a coat of heavy
bitumastic waterproofing compound.

F.  SERVICE CONNECTIONS

1.

1.

The Centracter shall maoke all service connectlons to the
sewer plpe and from monholes where shawn on the plans
and/or where located in the field. The service
connections to ths sewsr pipe shall ba made with either
a w¥o or tee bronch fitting or saddle tap, at the
Contractor's option.

The wge and tee branch fittings for service connections
shall be commerclall{ manufactured and installed in
strict accordance with the recommendations of the pipe
manufacturer,

All service connections shall be made with four (4) inch
pipe as a minimum, unless the size of an existing service
connection dictates otherwise, and shall be instalted on

a minimum grade of one—quarter (1/4) inch per one (1)
foot from the sewer pipe or manhcle to the property or
easement line,

Future service connections shall extend te the property
or egsernent line with cleonout and be properly capped
with o watertight fitting to prevent infiltration ‘into

the sewerage system, The fitting shall be instaliad in
strict accordance with the recommendations of the pipe
manufacturer,

Future service connectipns shall be fleld marked by a
treated, scild wooden (2 x 4) marker three {3) fest long
set verllcullylhplumb with the end of the capped
extension. o tops of the markers shal* be painted
ellow and set flush with the finished grade. The
ocation and invert depth of the service connection shall
be shown on the as—built plans.

BACKFILLING

JOB CONDITIONS

Prior to placin? backfill, all organic, rubbish, debrls

or other unsultable or objectionable moterial within the
trench shall be removed, = All concrets forms shall be
removed. Al shoring or sheeting shall be removed or cut
off at the depth stipulated by the Engineer.

Prior to plocing backfill, the trench, shall ba removed.
All concrete forms shall be removed. All shoring or
sheeting shall be removed or cut off at tha depih
stipulated by the Engineer,

Backfill materlal shall be placed in uniform horizontal
laysrs and thoreughly compacted with proper mechanical
or hand operated tampers or other equipment as approved
by the Engineer to perform such work.

Backfill material sha!l be placed and compectaed gso as to
not uneveply support, domage or displace the alignment
of the pipe or structures.

Backfil shafl not be placed or compacted against cast
in place concrete untll it has obtained sufficient
ﬁtrength to withstond the backfiled pressure placed upon

Upon the completion of backfilling, all excess soll,
stones and debris shaoll be removed from the site and
disposed of by the Contractor,

B.  BACKFILL MATERIAL

Materlals for backfil! shall be approved excavated
material or approved suitable material obtained from
other sources. All material shall be approvad by Soll
Enginaer,

——

2.  Material shall conslat of durable natural granular
materlal or gronuler aggregates fres from organic
material, loam, debrls, or other objectioncble material
which cannot be thoroughly compacted.

3.  Material shall not contaln stonas larger In dlameater than
those spacified hereln, ?mnlte, proken concrete, masonry
rubbie or other material which in the opinlon of the
Engineer Is unsultabie for backflli.

4.  Excessively wet excavated material sholl not be used os
backflil. Frozen material shall not be placed in the
trench, nor shall approved backfil be placed upon frozen
material. Howaver, backfllling may be allowed In
freezing weather with prlor approval of the Engineer.

C. BACKFILL BELOW UNPAVED AREAS

t.  Backflll from the top of fhe plps bedding or bottom of
the plpe trench to one (1) foot above the top of the plpe
shall be free of stones larger than two (2) Inches in
digmeter and shall be placed In layers not to exceed six
(8) Inches and compacted with hond operated tampars,

2, Backflll from one (1) foot above the top of the plpe to
the topsoll subgrade shall be fres to stones lorger than
slx (6) Inches In diameter and shalf be placed In !airera
not to exceed twelve (12) inches and compacted with
mechanical tampers.

3. Drainage channels to be constructed of fill materfol
shall be graded and shaped to tha topscll subgrade with
materlal free of stones larger than four (4) Inches in
diamater and shall ba placed in lurers not to excesd
elght {8) Inches and compacted with mechanical tampers.

D.  BACKFILL BELOW EXISTING OR NEW PAVED AREAS AND SIDEWALKS

1. Backfill from the top of the plpe bedding or bottom of
the plpe trench to one (1) foot abova the top of the plpe
shall be fres of stones lorger thon two (2) inches In
digrneter and shall be placed In idyers not to exceed six
{8) Inches and compacted with hand tampers.

2.  Backfill from one (1) foot above the top of the plpe to
the payement subgrade shall be fres of stones larger than
four (4Se Inches in dlameter and shall be placed In layers
not to exceed alght (B) Inches and compacted with
mechanical tampers.

INSPECTION AND TESTS
A, TESTING OF SANITARY SEWER

The Contractor shall prove the watertightness of the sawer
systam or portiona thereof by one of the following tests, at
such times as the Englineer may direct,  Tests shall bs made
only In the presence of the Engineer. The Contractor shail
furnish alt labor and equipment required for the test and
shall make repalrs necessary untll test results are
satisfactory.

B. AIR TEST

The testing equipment, procedure, and results will all be
subject to the strict approval of the Engineer. Results of
the air test will be reviewed for compllance with ASTM
designation C~B828, current revision. The alr test 13 to be
conducted beiwesn two (2) consecutlva manholes. The test
equipment shail conslat of two (2) plugs (one tapped and
equipped for olr Inlet connectlen), a shut-off valve, a
pressure regulating valve, a preasure reduction valve, and a
monltoring pressure gauge having a pressure range from O to
5 pai, groduated In 0.10 psi with an accuracy of plug/minus
.04 psl. The test equipment shall be set up cutside the
manhele for easr access and reudln?. Alr shall be supplled
to the test slow g and shall be regulated io prevent the
pressure Inslde the pips from exceeding 5.0 pslg. The
pzpellna shall ba fliled untll ¢ constent Interna! pressure

of 3.5 psig 1s maintolned. The Intemnal pressure shall be
mointained at 3.5 psig or slightly above for a five (8) minute
stiablilzation period, after which fime the Internal pregssure

will be adjustied to 3.5 psig, the air supply shut off and the
test begun. Mo persen shall remain In the manhale while plpe
is belng pressurized or throughout the test for safety
purposes, A pressure drop of 1.0 psl from 3.5 to 2.6 pslg
shall be dllowed for the test times speclified in the following
Il:c:bl:;1 based upon the designated pipe size and test segment
ength,

AIR TEST TABLE

BASED ON EQUATIONS FROM ASTM C-828-80 SPECIFICATIONS TIME
%MIN:SEC) REQUIRED FOR PRESSURE DROP FROM 3.5 TO 2,5 PSI WHEN
ESTING CNE PIPE DIAMETER ONLY.

PIPE DIAMETER, INCHES

LENGTH OF
TEST

SEGMENT 4 & 8 10 12 15 18
25 0:04 0:10 0:18 0:28 0:40 1:02 1:29
50 0:09 0:20 0:35 0:55 1:19 2:04 2:58
75 013 0:30 0:53 1:23 1:59 X068 427

100 0:181 0:40 1:10 1:5650 2:28 4:0B 5:56
125 0:22 0:50 1:28 2:1B %18 5:09 7:26
150 0:26 0:59 1:46 2:45 358 6:11 830

175 0:31 1:09 2:03 313 437 7:05

200 0:35 1:19 2:21 3:40 517

225 Q140 1:29 2:38 4:08 5:40

250 (:44 1:39 2:58 4:35 &3
275 (0:48 1:49 314 4:43 9: 21
300 0:53 :59 2 10:12
350 1:02 2:19 3:47 8:16 11:54

400 1:10 2:38 6:03 9:27 13.36
450 1:19 2:50 6:48 10:38 15:19

500 {:28 514 7:34 11:49 17: 01

Should the 1.0 psl drop occur In less time than that
spacifled in the table the sewer segment shall have
faited. 1f ‘the time required for the preasurs to drop
1.0 psl 13 greater than that shown In the table, the
sewer segment shall hove passed. For a more detailed
description of the alr test method refer to ASTM
denignation C~828, current revision. An alr pressure
correction shall be required when the prevailing ground
water ls above the sewer lina belng tested and shall be
calculated as follows:

Ground Wg-tg;' Depth (ft) + 3.5 = Starting Test Pressure

Ending Tesat Pressure = Storting Pressure - 1.0 psi

There i3 no chon?e from time requirements established for
the basic alr tesf.

6. Manholes shall be tested by exflitration bK plugging
llnes with inflatable stoppers and ﬂIIInE the monhole
with water for 12 hour soak perlod. Leakage shall not
exceed one—half (1/2) gallon per hour In the one hour
test period following the soak perfod. An approved air
test for manholes will alao be consldered.

TESTING OF WATER LINES

After placing dll harneaslmﬂ and all valve support
concrete, sufficlent backfll shall be Placed prior to

filling the ﬁipa with water and fleld testing to Iprewnt
"fﬂﬂ? of the pips. When local conditions require that
the trenches be backfllled immediately after the pipe has
been laid, the testing shall be carried out after
backfilling has been completad but prior to placement of
the permianent surface. At leaat fourteen {14) days shall
elapse after the last valve support or hydrant block has
been cast (Type | Portland Cement) pricr to testing,
unfess high earlz strength concrete S ype i) is usad,

in which case three (3} daya shall alapse.

All testing will be performed in accordance with the AWWA
C800--B2 or current revigion.

Pressure Teat: After the pipe has been laid, all newly
laid pipe or any valved section thersof shall be

subjected to a hydrostatic pressure of at least 1.5 times
the working prassure at the point of testing.

Teat pressure restrictions, Teat pressures shall:

0. not be less than 1,50 times the working pressure at
the highest point glong the test section;

b. not excead plpe or thrust restraint design
pressgures;

ba of at least 2—-hour duration;
d. not vary by more thon + 5 psi;

a. not exceed twice the rated pressure of the volves
or hydrants when the pressure boundary of the test
section includes closed gate valves or hydrants;

f. not exceed the rated presaure of tha valve.

Each valved section of pipe shall be fllled with properly
disinfected water slowly and the specified test pressure

shall be upplied by maans of a pumr connected to the pipe
in o manner satisfactory te the Engineer,

Before applying the specified test rressure. air shall
ba expeiled completely from the pipe, valves, and
hydrants.

All exposed pips, fittings, valves, h{drants and Joints

shall be examined carefully during the test. Any damaged
or defective pipe, fittings, valves, or hydronts that are
discovered follnwin? the pressure tast shall be repeated
until it is satisfacfory to the Engineer,

A leckage test shall be conducted concurruntlﬁ with the
pressure test. Leakage shail be deflned as the quantity
of water that must be supplied Into the newly laid pipe,
or any valved section thereof, to maintaln pressure
within' 5 psl of the specifiad test pressure after the air
in the pipeline has been expelled and the plpa has been
filled with water. No pipe Installation will be accepted
if the leakage is greatwr than that determined by the
following formula:

t= SD
133,200
in which L 1s the allowable lsckage, In gallons per hour;

S Is the length of Flpe!lne tested In feet; D Is the
nominal didameter of the pipe, in inches: and P is the

average test prassure during the leakage test, in pounds

per squdre inch gauge. When testing ageinat closed

metal--seqted valves, an addltionol leckage per enclosed

vaive of 0.0078 gal)hr/ln. of nominal vaolve size shall

be ollowed., When hydrants are In the test saction, the

test shgll be made on the basis of allowable leckage.
If any test of pipe laid discloses legkage greater than
the allowgble amount, the Contractor shall, at his own
expenge, locate and repalr the defective material until
tha legkage Is within the specified ollowance, Ali

visible leaks are to be repaoired regardless of the amount

of leakage.
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