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SPECIAL CONDITIONS c

A minlmun cover of three (3) feet over the proposed lines
Is required

No work shalt begin wlthout notifylng appropriate county 24
hours In advance, The contractor Is respensible for
cbtalning any and all necessory permlts

No work shall begln without written appraval of
constructlion plans

Work shall be subject to inspection by the County
Inspectors and design enginger,

Contractor shall be responsible for locating and
uncovering oll volve boxes after surface treatment of
roods ond adjusting boxes to final road grades, if
hecessary.

ALl existing utilities may be shown or may not be shown
In the exact location, The contractor shall comply with
the State Water Works regulations, sectlon 12, 05, 03 where
tines cross

The contractor sholl notify the County of ony field
correctlions to the approved plans prior to such
construction, Contractor shall malntaln a set of
red-llned plans showing location of all Installatlons,
As=bul lt information shall be submitted to the design
engineer for proper actlon of as-bullt plans

All trenches within the existing or future Virginia State
Department of Highways and Transporiation right-of-way
must be compacted In six Inch layers.

All lines to be staked prilor to construction.

Contractor to coordinote with the Engineer to provide as- D.
bul lt plans

All construction shall be In accordance to approved
construction proctices of the applicokle trades

Unless noted otherwise herein all construction shall be
Ih accordance to the latest edition of AWWA stondords,

EXCAVATION, STABILIZATION AND BEDDING

TRENCHING

1.

2,

3

4I

6

7

8.

S,

Excovatlon for trenches shall Include the removal of oll
materiol encountered regordless of classification |h
occordance with the elevations and grades at the
locatlons and statlons Indicated on the plans or
specifled herelhn

Excovation, unless otherwlse specified, shall be open
cut, The Contractor shall open no more thon two hundred
(200> feet of trench at one time during the laylng of
plpe, unless approved by the Englneer

Trenches shall be excavated In stralght tines and shait
be accurately graded in order to establish a true
elevation for the invert of the plpe

The width of trenches, from exlsting grade to ohe (1)
foot obove the top of the pipe shallt be of sufficlent
width to permit the proper Installatlon of bracing,
shoring or sheeting

The slides of the trenches shall be as vertlical as
proctical,

Excavatlion for structures sholl allow a minimum of twelve A
(12> Inches clear between the structure and the sides of
the trench or any required bracing, shoring or sheeting

Excavated matertials suttable for backfill shall be
stockpiled In an orderty menner at a sufficlent distance
from the sldes of the trench In order to avold

over loading the banks of the trench and to prevent slides
or cave—1ns,

Excovated materials which are not requlred or approved
for backfill shall be removed from the site and disposed
of by the Contractor, at hls expense.

stoate and federal
trench safety

Contractor shoall adhere to all local,
construction laws, Including 0. 8. H A
regulations

TRENCH STABILIZATION

1.

el

3.

Trench stabl lization materiol shall be coarse ocggregote
s1ze Number 2 and shall conform with VIOT Sectlon 203
and/or ASTM C 33

Whenever excessively wet or unstoble material is
encountered 1n the bottom of the trench, which 1n the
oplnion of the Englneer |s Incapable of properly
supporting the plpe or structures, such material shall be
removed and backfllled with trench stabilization material
and shall be groded to allow for the compacted bedding
material,

All unauthorized over depths of excavation sholl be bockfltled
with trench stobilization material and shall ke groded to
allow for the compacted beddihg materlal.

BEDDING MATERIAL

1

2

3!

SCOPE
1l

El

Waterline shall be bedded in natural solls,

The bottom of the plpe trench shall be shaped to conform to the plpe
to the plpe.

Bell holes and depressions required for the Jolnting of
the pipe shall be dug and shall be only of the length,
depth and wldth required to moke the Joint,

PIPE, JOINTS AND FITTINGS

aOF WORK

ALl moterlals and appurtenances required for the work
shall be new, of first class quallity and sholl be
furntshed, delivered, erected, connected and finished In
every detall os speclfled or indicated, All moterlals
found defective, regardless of the clrcumstonces, shall
be replaced with new material ot the expense of the
Contractor,

The materilals specifled for the construction shall comply
wlth the lotest revisions of the applicable &merlcan
Soclety for Testing Materlals (ASTM), Americen Noational
Standards Institute (ANSI) and/or the Virginla Department
of Transportation ¢VROT> stendords

TYPES OF PIPE

1.

ALl water line plpe shall conform to NSF 61
o, Underground Plpe

1. Polyvinyl Chloride (PYC) pipe shall confeorm to
ASTM D2241, SDR 21, 200 psl os o minimum unless
ndlcoted otherwlise, [Only hell and spigot with
elastomerlc gasket Joimts shall be used To
foctlltate future locatln? of PVC plpe, a metallic
wire or locator tape shall be lald with the plpe
anhd Ih contoct with all filitings and valves

2 Ductile Ironh Plpe

Ductile iron plpe shall coform to AWWA € 151 and
flttings shall conform to AWWA C 110, The plpe
ahd flttings shallbe bituminous coated and cement
lIned In accordance with AWWA C 104,  The plpe
thickness shall conform to AWWA C 150 and shall
ke class 51, as a minimum, unless otherwlse
specifled

b, Above Ground Plpe

i. Polyvinyl Chloride (PYC) pipe shall conform to
A4STM D 1785, schedule 80, Flttings used with PVC
pipe shall be PVC coforming to ASTM D 2464 or ASTM
D 2467,

c. Well Riser Pipe

3. Plpe used for well rlser shall ke galvahized steel
plpe, standard welght, conformihg to ASTM A 53
flttings used with: steel plipe shall ke malleoble
liron, class 150, conforming to ASTM B 16,3

APPURTENANCES

1I

al

3

Gate Valves shall be Iron-body, bronze-mounted, doubte-
disc, porallel-seal, O-ring sealed, Inside~screw, non-
rising stem, filtting with 2 Inch square operating nut for
valve voult service, oall In accordonce wlth AWWA Standard
£500 ¢ latest revislony., Connectlions shall be suitable
for the plipe with which It 15 used. The valves shall be
sultable for 200 p. s, I, water work!ng pressure and shall
be tested ot twice the rated working pressure, All gate
valves shall be Installed In the valve vaults and
equipped with a 2-inch squore operoting nut. The nut
shall be moarked with an arrow and the word *HPEN" and
shall open by turning to the right (clockwise),

Valve vaults shall be precost concrete wlith cast Iron
frame and covers. The cover shall be marked as shown on
the detalls, Slzes and dimenslions shall meet those shown
on plans and detalls

All valve boxes, base extenslons, heod anhd cover shall be
of cast ar ductile Iron. Valve boxes shall be of the
Musiler stiding type, round heod morked ‘Water”, The
shoft diameter shall not be less than flve inches (5%, 0.7
The valve boxes shatl have o minimum range of extenslon
to fIt two Inch (27,0 to twelve Inch (12") valves
inclusive, placed on nalns at depths of three feet, (37D
to five feet (5') of cover In order that the cover of the
volve box is set to finished grade, Valve boxes shall be
Mueller Company 10364, or opproved equal. VYalve boxes
shall be centered over the valve screw ond set plumb,

PIPE INSTALLATIEON

GENERAL

ll

3,

4,

SI

7.

The Contractor shall not lay plpe until all woter has
been removed from the trench, or when in the oplinlon
of the Englneer, the trench or the weather conditlons
ore unsultable for work,

Pipe that may require field cutting shall be done so In
a heot and workmonllike manner, so os to leave o smooth
end ot right angles to the axis of the pipe. Core shall
be taken to svold damaging the plpe ond ‘any coatings or
linltngs, Ductlle Iron pipe shall,not be cut with an
acetylene torch

The materials shall be visually inspected for defects
before lowering the pipe Into the trench. During the
layIng operation no taols, clothing or other moterial
shall be ploced In the pipe, The Interior of the plpe
shall be clear of all soil, debris and superfluous
superf luaus materlals prior to oand during the
Installiation

The Controctor shall exercise every precautlion o prevent
forelgh materioal from entering the plpe while 1t is betng
placed In the trench. Failure by the contractor to take
such precautlons may result In the Englneer reguiring a
heavy, tightly woven cahvas bog of sultable size be
placed over each end aof the pipe and removed only when
the Jolnt can be mode properly.

The plpe shatl be lowered carefully Into the trench by
suitoble meons ond hondled with care ot all times to
avold damage. Under no clircumstonces shall the
materlals be dropped or dumped Inta the trenches

When work 1s not In progress, the Controactor sholl plug
the open ends of the pipe to prevent trench water or
other sukstances from entering the pipe. The plug shall
be wotertight and shall remain In place untll any
required dewatering has been completed

Before Jolnts are made the plpe sholl be well hedded on
a Firm faundation and no plipe shall be brought Into
position until the preceding length has been thoroughly
embedded and secured In place. Any defects due to
settlement shall be mode good by the Contractor ot his
expense. Bell holes shall be dug sufficiently large to
Insure the making of proper Jolnts.

Pipe shall be jolnted In full accordance with monufacturer’s
recommencdations, Push-on jolnts shall be thoroughly cleaned,
the rubber gasket Inserted In the belil socket, o thin fiin of
approved gosket lubricant opplled, the spigot end of the pipe
centered into the socket and the Jolnt completed by forcing

the splgot end to the bottom of the socket by a Jock-type tool
or other device approved by the Englneer. Mechanical Joints
sholl be thoroughly cleoned, the gland slipped over the spigat
end of the plpe, the rubber gosket polnted with soap solution
ehd pliaced oh the spigot end, the splgot end of the plpe seated
In the bell, the gland moved into position, ond bolis and nuts
assembled by hond ond tightened with oh opproved torque=limiting
wrench,

B INSTALLING WATER MAINS

1

2

3!

The woter main shatl be lald and maintained ot the
required lines and grodes with fittings and valves at the
required locations

Deflectlion of the line of plpe, in elther, the vertlcal

or horlzontal plane to aveld obstructions, or In

locoatlions where long-rodius curves are requlired, the

amount of deflection sholl not exceed approved AWWA

standards. Alignment that may require deflections In

excess of the recommanded limitatlons, speclal bends, or

o sufficlent number of shorter lengths of plpe to provide B
the angular deflectlons within the limlts as set forth,

shall be approved by the Englneer.

All plugs, except mechonical Jolnt plugs at connections
for future lines, all tees, and all bends In woater malns
under pressure shall be provided with reaction backling
cohs|sting of concrete thrust blocks., Valves for
conhectlons to future tines and fire hydronts shall be
anchored to the water motn with rods,

C. SEPARATION OF WATER LINES AND SEWERS - PARALLEL. INSTALLATIMNS

1'

2

3

4,

Whenever possible, water lines shall be laold at least ten
feet horizontally frem o sewer or sewer manhole,

Where ten feet of seporatlion cannot be malntained, the
botton of the water line shall be ot least 18 Inches above
the top of the sewer.

Where 18 Inches of vertical seporotlon cannot be main-
talned, the sewer shall be constructed of AWWA approved
water plpe, pressure tested In place wlthout leckoge
prior to backfllling.

Where ten feet of horlzontal separation connot be maln-
tained for a sewer manhole, the manhole shall be of water-
tight construction and tested in ploce,

D SEPARATION OF WATER LINES AND SEWERS — CROSSING INSTALLATIONS

1

2

3

Whenever possible, the bottom of the water line shall be
at least 18 Inches above the top of the sewer

Where 18 Inches of vertical separotion cannot be malntalned,
gewers passing over or under woter lines shall be con-
structed of AWWA approved water plpe, D
Where woter lines pass under sewer llines, the top of the

water line shall be at least 18 Inches under the bottom

of the sewer lline, The sewer line shall be structurally

supported, The iength of water line shall be centered at

the poilnt of crossing

C. DISINFECTION OF WATER MAINS

1'

2

3l

5

All plpe shotl be disinfected, tested and filushed In
accordonce with AWWA Stondard C651 C latest revision,

Contractor shall provide all materials, equlpment,
necessaory taps onhd perform oll work requlred for the
sterilizationh, testing and flushing of the woter main A

No tested section of water line shall be approved to
dellver water service untll a fovorable laboratory report
has been achleved. Any tested section of water line
falling to meet the requirements specifled sholl be
repalred by the Contractor and retested until the results
ore within the limits specified.

The woter motn or valved off sectlon that has been
cempleted shall be fllted, tested and flushed  Test
locatlions shall be subject to the discretion of the
Engineer and os valves and blow—offs permit.

after testihg and before final Inspection of the

comp leted systems; water malns ond service laterals shall
be flushed and disinfected In accordonce with AWWA
Specification C601 latest revision, Flushing shall be
accomplished at a flow veloclty of not less than 2. 5 feet
per second,

Disinfection as described 1n AWWA C651 - ‘Placing of
calcium hypochlaorite toblets’ sholl be used, 5 gram
calcium hypochlorite toblets with 3,235 g avalloble
chlorine per tablet shall be attached ot the Inside top
of the plipe by an adheslve such os Permatex No. 1 or
equal, The following number of toblets for the given
pipe slze shall be used for an Inltial dose of 25 mg/l
Cppm? chlorine

Number Toblets Per

Pipe Diometer 18-20 Ft. PlIpe Secticn

6’ or less
8"
107
ie*
16’

or the number of tablets equal to 0.0012d L rounded to
the next higher integer, where d Is the Inside diameter,
In Ihches and L s the length of the plpe section, in
feet, Use of the continucus feed or slug method of
dlsinfecting moy only be used to re-chlorinate o water
pipe ofter the Inttlal disinfection or In other specific
cases approved by the Desigh Englneer, When filling the
plpeline for disinfectlon, the rote of fllling must
result In o veloclty of less than 1 ft, /sec

b LT

The disinfectlion sclution shall remaln In the pipe line
for not less than twenty-four (24> hours, after which
time o chlorine residual of 10 ppm ot all parts of the
tLine shall bhe required,

Following chlorination, the piping shall be thoroughly
flushed. The Virginla Waterworks Regulotlions require at
least two consecutlve sotisfoactory bocterlologlical
samples at 24 hour Intervals from the distribution system
ot maxlimum spacing of 2000 feet before the system can be
placed In service. If the inltial testing 15 not
sotisfactory the new lines will be retested until
satlsfactory resuits ore achleved Samples will ke
collected In accordance with the Virginia Waterworks
Regulations

BACKFILLING

A, JOB CONDITIONS

1

(=

Prior to placing backfill, all organlic, rubblsh, debris
or other unsuitable or objectlionoble material within the
trench shall be removed. All concrete forms shall be
removed. All shoring or sheeting shall be removed or cut
off at the depth stipulated by the Engineer,

Boackf1ll materiol shall be ploced In unlforn horlzontal
loyers ond thoroughly compected wlth proper mechonicel or
hond operoted tompers or other equipment os approved by
the Englheer to perform such work

4!

5

BackfI Ll moterial shall be placed and compacted so as to
not unevenly support, domoge or displace the allghment of
the plpe or structures, A,

BackfIll shall not be placed or compocted agolnst cast In
place concrete until |t has cbtalned sufficlent stirength
to wlithstand the backfilled pressure ploced upon (It

Upon the completion of backflilling, oll excess soll,
stohes ond debris shall be removed from the site and
disposed of by the Contractor

BACKFILL MATERIAL

1

3,

4!

H

Materlals for backfill shall be approved excavated
moterlal or approved sulteble materlal cbhtalned from
other sources. All moterlal shall be subject to
opproval by the Englneer

Materlal shall conslst of durable natural granular B
moterlal or gronular oaggregates free from orgonic

materiol, laom, debrts, or other objectionokle material

which cannot ke thoroughly compacted

Motertlal shall not contain stones larger than 2 inech In
diameter,

Excesslvely wet excavated materlal shall not ke used as

backfill, Frozen moterial shall not be placed In the
trench, nor shabl opproved backfill be placed upon frozen
moterlal, However, backfllling may be allowed in freezing

weather wlth prior epproval of the Englneer,

BACKFILL BELOW UNPAVED AREAS

1.

BackfI Ll from the top of the plpe bedding of bottom of
the plpe trench to one (1> foot above the top of the plpe
shall be free of stones larger thon two (2> inches Ih
diameter and shall be placed In layers not to exceed six
(6> Inches and compocted wlth hand operated tampers.

=4 Backf I Ll from one (1) foot obove the top of the pipe to A
the topsoil subgrade shall be free to stones larger than
six (6) inches in“dlameter and shoall ke ploced In layers
not to exceed tweive (12 Inches and compacted wl-th
mechanical tampers, B
3, Dralneage channels to be constructed of fitl material
shatl be groded and sheped to the topsoli subgrocde with
moaterlal free of stones larger than four (4> Inches I|n
dlameter and shall be placed In layers not o exceed
elght (8> inches ond compacted wlth mechanical tampers
BACKFILL BELOW EXISTING OR NEW PAVED AREAS AND SIDEWALKS
1, Backf ! Ll from the top of the plpe kedding or bottom of c,

2

the pipe trench to one (1> foot akove the top of the plpe
shall be free of stones larger than two (2> Inches In
diameter and shall be placed In layers not to exceed skx
(6) Inches and compacted with hand tompers

Backfiil from one 1> foot obove the top of the plpe to

the pavement subgrade shall ke free of stones larger than

four (4> Inches In dilameter and shall be placed Inh layers D,
not to exceed elight (8 Inches and compacted with

mechanical toampers

INSPECTION AND TESTS

TESTING OF WATER LINES

1,

2

4l

After placing all harnessing and all valve support
concrete, sufflcient backfill shall ke placed prior to E
filiing the pipe with water and fleld testing to prevent
Lifting of the pipe. When local conditlons require that
the trenches be backfllled immediately ofter the pipe has
been lald, the testing shoall be carrled out after
backfillIng has been completed but prilor o placement of
the permanent surface. At least fourteen (14) days shall
elapse ofter the last valve support or hydrant block has
keen cost (Type I Portland Cement) prior to testing,
untess high early strength concrete (Type III) Is used,
in which case three (3) doys shall elaopse

All testing will be performed In accordance with the AWWA
Ce00-82 or current revislion

Pressure Test After the pipe has been ltald, all newly

latd plpe or any valved sectlon thereof shall be

sub Jected to o hydrostatic pressure of at least 1,5 times A
the worklng pressure at the point of testing. '
Test pressure restrictions, Test pressures shall

o  hot be less than 1, 30 times the working pressure ot
the highest point along the test section

b, not exceed plpe or thrust restraint desigh
pressures)

c. be of at least 2-howr duration)
d not vary by more thah + 3 psi)

2, hot exceed twice the rated pressure of the volves
or hydrants when the pressure boundory of the test
sectlion includes closed gate valves or hydronts)

f.  not exceed the roted pressure of the valve

Each valved sectlon of plipe shall be fllled with properly
disinfected water slowly and the specifled test pressure
shall be applied by means of a pump connected to the plpe
In a manher satlsfactory to the Englneer,

Before applylng the specified test pressure, alr sholl ke
expelled completely from the plpe, valves, ond hydronts

ALl exEosed plpe, flttings, valves, hydrants and Jolnts
shatl be examlned carefully during the test, Any doamaged
or defective plpe, fittings, valves, or hydroants thot are
dlscovered follewing the pressure test shall be repeocted
untll It Is satlisfactory to the Englheer

A leckage test shall be conducted concurrently with the
pressure test. Leakage shall be defined as the quantity
of woter that must be supplied Into the newly laid pipe,
or any volved section thereof, to maintaln pressure
within 5 psl of the speclfled test pressure after the air
in the pipeline has been expelled and the pipe hos been
fillled with water, No pipe tnstoallation will be accepted
If the leakage s greater thon that determined by the
followlng formula

} L =
' 133, 200

In which L Is the allowable leokage, In gallons per hour)
S Is the length of plpeline tested In feet) D is the
nominal diameter of the plipe, In Inchest and P 1s the
averoge test pressure durlng the leckage test, In pounds
per squore inch gauge, When testing against closed

meto l-sented valves, on additionat leakage per enclosed
valve of 0, 0078 gol/hr/in of nominal valve size sholl be
allowed: When hydrants are In the test section, the test
shall be made on the bosls of atlowocble leakage, If any
test of plpe loakd discloses leakage greoter than the

ol lowoakle amount, the Comtroctor shall, o% his own
expense, locate and repair the defective material wntil
the leokoge Is withih the specified allowance, All
vislble leaks are to be repatred regordless of the amount
of leakoge,

DISINFECTION OF WELLS AND STORAGE TANKS
DISINFECTION OF WELLS
1, After pumpling equipment Is Instelled, the well shall be

chlorinoted by trecting the water In the well casing to
provide a chlorine restdual of approximotely S50 mg/l,

2 The well shall be surged at least three times to mix and
to Induce contact with the adjacent aquifer,

3 After the chlorinated water hes stood |n the cosing from
12 to 24 hours, the chlorinated water sholl be pumped to
waste.

4, Fumping to wasie sholl continue 15 minutes ofter zero

chlorine residuci samples are cbtalned. Then the well
shall be sampled for bacteriological evoluation,

DISINFECTION OF STORAGE TANKS

1. The storage tank shall be cleaned ond flushed with potable
water from a supply opproved by the Dept of Health prior
to disinfection, After the Interior palnt Is sufficiently
cured, all Interior surfaces shall be sterilized In ac~
cordonce wlth AWWA Ca52-86, section 4, 2, method &,

2 A solutlion of 200 mg/l avallable chlorine shall be applied
to all Interior surfaces using spray equipment. The
equipnent shall be new or previously used only for dis-
Infectlon purposes.

3. Atlow o mininum of 30 minutes contact time for the solution
after which the tonk shall be filled and sompled. At least

two bacterlological samples with no collform contamination
sholl be collected at least 24 hours ocport

WATER STORAGE TANK DESIGN & CONSTRUCTION
SPECIFICATIONS CONTROLLING DESIGN

1, The woter storage tonk shall be designed ond constructed In
accordance with AWWA D100-84 and AWWA DiO2-78

SURFACE PREPARATION OF MATERIALS

1, All 1ntertor surfaces to be sandblasted In accordance with
SSPC SP10 (near white blast cleaning.

2 ALl exterior surfaces to be cleoned with power wash and
power tools

INTERIOR PAINT

1. After fleld erectlion and sandblosting, all Interior surfoces
shall recelve two coats of Sherwin Willlams, HI Sollds
Catalyzed Epoxy, System 4, 76A ot 4 to 5 mils dry film thickness
Paint systemn shall have 8 to 10 mils dry flln thickness,

EXTERIOR PAINT

1 After fleld erection and power cleaning, all exterior surfaces
sholl recelve one coat of Sherwin Willlams, Epoxy Mastic ot
2 to 4 mits dry fi1lm thickness and cne coat of Sherwlin Willlams,

Alkyd Enamel ot 2 to 4 miis dry filln thickness
2. Color selection to be mode by the owner.
WATER STORAGE TANK MATERIALS
L, Plates - ASTM A36
= Structural members — ASTM A36
3 Plpe - Standord weight black plpe, ASTM A33
4, Plpe flanges — Class 150 raised foce slip-on, ASA Bl6. 5

= Owher to provide two safety belts for use with SAF-T-Climbk
device.

CHEMICAL FEEDER PUMPS

CHEMICAL FEED PUMPS

1 Meter Iing pump shatll be Pulsa-Tron Serles E or approved equal
with mox copacity of 6 gpd at 150 ps| bock pressure

2 Mix tank shall ke plastic 15 gollon mix tank model CT-1621
or approved equal, Must be approved for use with potable
water by Natlonal Sanitation Foundation

3 Ealibration chamber shall ke Model CC-500-1/2-F,
wa l lmount> as monufactured by Pumps and Controls,
or approved equal,

(flIxed
Inc ,

4, Plastic tublnhg ond fittlngs shall ke approved by
Nationa!l Sanltatlion Foundation

PHONE (540) 774-4411
FAX (540) 772-9445

NGINEERS-SURVEYORS-PLANNERS

E
ROANOKE, VIRGINIA
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CONSTRUGTION
SPECIFICATIONS

- PREPARED FOR
WILLARD CONSTRUCTION
OF ROANOKE VALLEY, INC.
GILLS CREEK MAQISTERIAL DISTRICT
FRANKLIN GOUNTY, VIRGINIA
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