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1. INTRODUCTION

This documenattempts tqrovide a framewrk for allimprovements and modifications made

to the Barbados Water systein developing the document consideration is given to some of
the technical and administrative issues that could arise between the Barbados Water Authority
(BWA) and the developdor the provision of the water supply.

It stipulates that the work being executed shall be done in accordance with the plans approved
by the BWA, and it suggests that aterials and workmanship shall conform to the
specifications that appear inetlocunent.

The following specifications cover the design, the review of reticulation plans and
specifications, the handling and storage of materials, installations, inspections, testing, water
main extensions, and all appurtenant items which are to be cdadtamd eventually owned

and maintained bgwuthority.

Concepts:

1.1. The use of PVC pipes may be permitted in developments provided pipes are not laid in
areas of heavy traffic.

1.2. Developers shall be required to submit four (4) copies of the drawing detledopment
with grid coordinates referencing the national grid or a digital copy that provides the same
to the BWA, to a scale not greater than 1: 500 or less than 1: 1,250 complete with the
proposed location of drainage wells and associated catchmerdrketor designing of
the water main network within the proposed development, before the commencement of
work.

1.3. Two (2) copies of a drawing showing the location of the development to a scale of 1:
2,500.

1.4. Notification of the following shall be given toglBarbados Water Authority in writing by
the developer:

1.4.1. The commencement date of worlgne (1) month notice required.

1.4.2. Details of the materials to be used, together with the name of the manufacturer
and manufacturer 6s c e respect o ¢cha stendam fof c o r
manufacture, - three (3) months notice required prior to the date of
commencement of work.

1.4.3. The date when trench lines are to be excavat®dy (2) weeks notice required.

1.4.4. The date when pipes are to be laitlyo (2) weeks notie required.
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1.4.5. The date when inspection and testing will be required, together with information
of the total length to be testedwo (2) weeks notice required.

146. The date when connection to the B. W. A
notice required.

1.6. The water main network design certified by the Barbados Water Authority shall be
adhered to, for the excavation of all trenches, the laying of pipe and the installation of all
control valves, hydrants and crossings. Should there be any obstructibaddwging of
water mains as per the B. W AG6s network d
copies of the altered drawings, to the same scale as that given above, shall be submitted to
the B.W.A showing the changed | ayout for

1.7. Theplacing of fire hydrants will be carried out in accordance with:

(a) The requirements of the Barbados Fire Service, and
(b) The requirementsf the Barbados Water AuthoritySgee Appendix B

1.8. Valves and fire hydrants shall be placed so that there isiemomxdepthofL, ® 6 f r o m
the finished surface leved the top of bayonet outlet.

1.9. Where other utilities are being installed underground within the development, i.e., natural
gas, electricity and telephone, only natural gas will be permitted to thee@ame side as
t he water main. This gas mai n -0soha(l91 5 emnp)
centre to centre, from the water main, and where they intersect it shall pass under the
water main with a mboi fhd im0 c Imetetop o thevgae f 1 ¢
main and the bottom of the water main.

1.10. The other utilities shall be placed on the opposite side of the roadway and where they
intersect with the water main, they shall pass under the water main with a minimum
cl ear aifi6be (04f5016mm) bet ween the bottom of t

2. SYSTEM PRESSURE

PVC pipe shall only be permitted in distribution areas where the maximum static pressure does
not exceed 200psi (14.1 kg/cm2).

3. TYPE OF PIPE

All pipes shall be manufactured according the specifications in section |. Date of
manufacture, type and class shall be clearly shown on the pipe. The Authority will not permit
the use of pipe manufactured two (2) years prior to installation, or previously used pipe.

4. TYPE OF FITTING
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The useof PVC pipe fittings will not be allowed. Only Ductile Iron Pipe fittings will be
allowed, except for special circumstances which would be determined by the BWA.

5. JOINTS
The socket ends of PVC pipe shall be suitable for use with ideegtion; push fitgasketed
joints manufactured to meet the requirements of ASTMI/F. The bell section shall be
designed to be at least as hydrostatically strong as the pipe wall and meet the requirements of
AWWW C900. The joints of the ductile iron fittings shall beAfdSI A21.11 (AWWA C111).
All joint lubricant and accessories must be included.

6. COLOUR

The pipe shall be blue in colour for potable water systems, with the colour being integral to the
pipe material.

7. PROVISION OF MATERIALS

The developer shall providall materials to the specifications stated in this document. The
Barbados Water Authority will reject any items not conforming to the specifications.

8. INSPECTION AND TESTING

The Barbados Water Authority will be responsible for inspecting and testingstiadlation, at
a fee to the developer, before connecting it to the public mains.

9. MAINTENANCE BOND

The Developer shall provide a bond or a similar security acceptable to the Barbados Water
Authority equal to 45% of the cost of water infrastructure fog () year after installation.

10. OWNERSHIP

One year after installation of the pipes ownership will pass on to the Barbados Water Authority
who will then absorb the cost of maintaining the water infrastructure in the development.

N.B. These Specificatios are subject to revision by the Barbados Water Authority
without notice.
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l. MATERIAL SPECIFICATIONS (for Potable Water Pipes)

All materials, equipment, and labour for water main construction shall be furnished in accordance with
these specificationsd in accordance with the plans, prepared by a Registered Professional Engineer
licensed to practice in Barbados, and approved by the Barbados Water Authority.

Note: All Standards and Codes given in this specification shall be the latest revisiorothdessse
stated. All flanges must be machine cleaned prior to coating.

Acronyms:
BSi British Standard AWWAT American Water Works Association
WRC1T Water Research CoundéilU.K. ANSIT American Standards Institute

WIST British Water Indusy Specification ASTM 1 American Society for Testing & Materials
WRAS1T Water Regulations Advisory Schermd).K.

A. Pipe

1. Ductile Iron Pipe

1.1. All ductile iron pipes shall be manufactured to ANSI/AWWA C151/A21.51 Class 53 with
rubber puskHit joints.

1.2. Pipesmust be cemennortar lined to ANSI/AWWA C104/A21.4 and have an asphaltic
seal coat.

1.3. Joints should be ABSU/AWWA C111/A21.11 and joint lubricant must be included.

1.4.The pipes shall have a working pressure of 16 bar (236 psi) minimum.

2. PVC Pipe

2.1. All pipes sh#l be AWWA C900 Pressure Class 200, DR14.

2.2. All Pipes must have gasketed joints of the integral bell design.

2.3. All pipes must have external dimensions compatible with ductile iron pipe, manufactured
to ANSI/AWWA C151/A21.51.

2.4. All pipes shall be capable of a dotuous working pressure of at least 14.1 Kg/cm2 (200
psi) and have an additional surge allowance, for 0.6 mps (2fps) flow velocity, of at least
2.8 Kg/cmz (40 psi) at 23°c (73.4°F), per factor of safety of 2.5.

2.5. All pipes shall be BLUE in colour.

B. Valves, Fire Hydrants and Ancillaries

1. Wedge Gate Valves

1.1.Valves shall meet or exceed the latest revision of BS 5163 Wedge Gate Valve Standard.
1.2.The body of the valve shall meet or exceed the requirements of the latest revision of B.S.
1452 grade 220 min.
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1.3.The baly rings shall be gun metal to BS 14DG2 and shall be screwed into the body
recess for diameters of 14 ins. (350 mm) and higher and pressed for smaller diameters.

1.4.The wedge shall be manufactured of cast iron to the latest revision of B.S. 1452 grade 220
min. With gun metal rings.

1.5. The wedge rings shall be gun metal to BS t4@2 and shall be screwed into the wedge
recess for diameters of 14 ins. (350 mm) and higher and pressed for smaller diameters.

1.6. The stem shall have two-fings and a wiper ring abovkd thrust collar and a third-@ing
below the thrust collar. Stem seals should be capable of being replaced with the valve
under pressure.6.107. The stem shall be high tensile bronze to the latest revision of BS
2872, CZ116, CA104 screwed with thread wapezoidal formi 12 mm pitch.
Alternatively stainless steel to the latest revision of BS 976328 The stem can also be
stainless steel. The stem must not contain lead or zinc

1.7.Valves shall close clockwise.

1.8.Valve Flanges shall be drilled to BS 4564\ 16.

1.9.Valve stems shall be fitted with a cast iron square cap made to BS 1452 grade 14,
dimensions’ 1 1/8 ins. Square at the top and 1 3/8 ins. Square at the bottom, the depth
between the top and the bottom shall be 2 5/8 ins. The square cap mushéave
capability of accommodating the Barbados V

1.10. The valve body and bonnet shall have an electrostatically applied fusion bonded epoxy
coating both inside and outside. All coatings shall meet or exceed theereguis of the
British Water Industry Specification WIS%P-01.

1.11. O-ring style seals shall be used as the gasket on the bonnet and stuffing box to prevent
the possibility of blow out.

1.12. All valves must be tested by hydrostatic pressure equal to the requiscofd3 5163
and a certified copy of the pressure report must be submitted prior to shipment from the
manufacturer.

1.13. All valve manufacturers must be listed and approved by the Water Research Council
(WRC), United Kingdom.

1.14. The overall length of the valve nuse to BS 5163.

1.15. Valve Flanges shall be drilled to BS 4504, PN 16.

1.16. Bolts, nuts and washers shall be of steel to BS 4278 and BS 4190 minimum and all
exposed bolts, nuts and washers must be protected against corrosion as the valve body. All
bolts, nuts anevashers can also be of stainless steel.

1.17. Valves shall have a working pressure of 16 bar (236 psi) minimum

2. Resilient Seated Gate Valves

2.1.Valves shall meet or exceed the latest revision of BS 5163:1986 Type B Resilient Seated
Gate Valve Standard.

22.Valvesshdl be covered by manufacturerés 10 yea

2.3.The wedge shall be ductile irocpmpletely rubber encapsulated inside and out, including
the guides. The brass stem nut must be an integral part of the wedge to maintain
alignment. The wedge elasner shall be bonded to the ductile iron wedge to prevent
corrosion.

2.4.The wedge elastomer must be EPDM and must be of the type that inhibits bacterial growth
and must be resistant to residual chlorine. The EPDM rubber must have sufficient
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A me mo,that wlii allow it to absorb impuritiege.g. small pebbles) when the valve is
closed and regain its original shape when the valve -ispeaed, thus allowing the
impurities to be flushed away.

2.5. The stem shall have two-fings and a wiper ring above the thrusli@r and a third &@ing
below the thrust collar. Stem seals should be capable of being replaced with the valve
under pressure.

2.6. The stem shall be stainless steel (AISI 42) or high tensile bronze to the latest revision of
BS 2872, CZ116, CA104 screwed withread of trapezoidal forn 12 mm pitch. A
stainless stem is the preferred choice. The stem must not contain lead or zinc.

2.7.Valves shall close clockwise.

2.8.Valve stems shall be fitted with a cast iron square cap made to BS 1452 grade 14,
dimensions’ 1 18 ins. Square at the top and 1 3/8 ins. Square at the bottom, the depth
between the top and the bottom shall be 2 5/8 ins. The square cap must have the capability
of accommodating the Barbados Water Author

2.9.The valve bodyand bonnet shall have an electrostatically applied fusion bonded epoxy
coating both inside and outside with a minimum of 15 mils. All coatings shall meet or
exceed the requirements of the British Water Industry Specification WAS04. The
coating is tdbe applied at the valvea n u f a dacilitiese r 6 s

2.10. The bonnebolts shall not be exposed to the environment, or alternatively bolts, nuts &
washers shall be of 316(A4) stainless steel with the grade casted on the bolt head.

2.11. O-ring style seals shall be ubas the gasket on the bonnet and stuffing box to prevent
the possibility of blow out.

2.12. All valves must be tested by hydrostatic pressure equal to the requirements of BS 5163
(latest Revision) and a certified copy of the pressure report must be submibtetb pr
shipment from the manufacturer.

2.13. All valves manufacturersnust be listed and approved by the Water Regulations
Advisory Scheme (WRAS), United Kingdom.

2.14. All valve manufacturers shall be ISO 9001 certified. A certificate shall be presented
with each ofér.

2.15. The overall length of the valvaust be to BS 5163:1986.

2.16. Valve Flanges and drillingsiust be to BS 4504, PN16 raised face.

2.17. Bolts on gland flangenust be of 316 Stainless Steel and the grade must be casted on
the bolt head.

2.18. Valves shall have a workinggssure of 16 bar (236 psi) minimum.

2.19. Resilient seated gate valves shall be AVK Series 21, or approved equal

3. Air Release Valves

3(a)Single Acting

3.1.The air valve shall beapableof releasing air bubbles from the distribution system when
i tfdlyunder pressure.
32The Air Valve shall be covered by the mant
3.3.The valve body shall be of Cast Iron GG25 to BS EN 1452 grade 250 or Grey Cast Iron BS
EN1561 GjtHB-185
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3.4.The air valve shall have electrostatically appliesida bonded epoxy coating inside and
outside.

3.5.The cover and nozzle shall be sealed to the body by anmty®@f NBR to BS 2494 type 3.

3.6. The air valve float shall be of rubber coated polycarbonate or fopoilgpropylene.

3.7.Bolts, nuts and washers shall begadvanized steel to BS 4278 and B.S. 4190 minimum
and all exposed bolts, nuts and washers must be protected against corrosion as the valve
body. Alternatively the body shall be screwed to a base assembly of DZR Brass BS 2784
CZ132 complete with EPDM®ingand1 6 Mal e BSPT inl et.

3.8. The pressure test shall be in accordance with BS 5163.

3.9. The valve shall have a working pressure of 16 bar (235 psi) minimum.

310. The i nl et shall be 10 male BSPT.

3.11. The air valve manufacturanust be ISO 9001 certified, and a certificatealf be
presented with each offer.

3.12. The air valves manufacturemsust be listed and approved by the Water Regulations
Advisory Scheme (WRAS), United Kingdom.

3.13. The air valve shall be AVK Series 0B or approved equal.

3(b) Double Acting

3.14. The air valve shall be capable leasing largerolumes of air from the distribution
system when filling the system and allowing large volumes of air to enter the system when
the system is being emptied. The valve shall also be capable of releasingbdéshyvhen
the system is fully under pressure.

315. The Air Valve shal/l be covered by the mai

3.16. The valve body shall be of Cast Iron GG25 to BS EN 1452 grade 250.

3.17. The air valve shall have electrostatically applied fusion bdnepboxy coating inside
and outside.

3.18. The cover and nozzle shall be sealed to the body by anmth®@f NBR to BS 2494 type
3.

3.19. The air valve float shall be of rubber coated polycarbonate or fopolgpropylene.

3.20. Bolts, nuts and washers shall be of galvashigieel to BS 4278 and B.S. 4190 minimum
and all exposed bolts, nuts and washers must be protected against corrosion as the valve
body.

3.21. The air valve shall carry a single actvajve Gee specs in 3(a)) screwed to the bonnet.

3.22. The pressure test shall beaccordance with BS 5163.

3.23. The valve shall have a working pressure of 16 bar (235 psi) minimum.

3.24. The air valve manufacturanust be ISO 9001 certified, and a certificate shall be
presented with each offer.

3.25. The air valve manufacturemsust be listed and appwed by the Water Regulations
Advisory Scheme (WRAS), United Kingdom.

3.26. The inlet shall be flanged to BS 4504 PN16.

3.27. The Air Valve shall be combined with lautterfly valve with lever operation or a
resilient seat gate valve with handheel 6ee specs iBection 3.).

4. Fire Hydrants
4.1.Hydrants shall meet or exceed BS 750 T2déndergroundrire Hydrant standard.
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42Hydrants shall be covered by manufacturer
4.3.Hydrant body, bonnet, gland flange, shall be of Ductile Iron BS EN 1563 EN@GYB
44Hydrants shall have a 30 flanged inlet dri

for a 2 1/8 ins. bayonet joint outlet connection. The bayonet joint outlet must be capable of
connecting to the Bar bados g ol r(availaldes forv i ¢ e ¢
inspection at the Barbados Water Authority).

4.5. Hydrant stem shall be of stainless steel BS EN 10088 No. 1.4104.

4.6.Valve stems shall be fitted with a cast iron square cap made to BS 1452 grade 220 min.
(with the capability of accommodatigh e Bar bados Water Autho
opening tool).

4.7.All bonnet & gland bolts shall be of stainless steel Grade A2.

4.8.Hydrants shall have electrostatically applied, fusion bonded, epoxy coating inside and
outside to WIS 462-01 Class B.

4.9. Rated workig pressure shall be 16 bar (236 pta¥t pressure shall be 24 bar (353 psi).

4.10. Hydrant main valve shall be of the fixed stopper type and shall be of ductile iron BS EN
1563 EN GJS 500, completely encapsulated with EPDM rubber and with a DZR wedge
nut emiedded to ensure alignment during operation of the valve. The EPDM rubber shall
be of the type that inhibits bacterial growth and is resistant to residual chlorine.

4.11. Hydrant main valve closure shall be clockwise.

4.12. All operating parts, including the valve seshall be removable through the barrel
without digging.

4.13. Hydrant shall withstand a working pressure of 16 bar (236 psi) minimum.

4.14. The hydrant manufacturemust be ISO 9001 certified, and a certificate shall be
presented with each offer.

4.15. The hydrant manufagters must be listed and approved by the Water Regulations
Advisory Scheme (WRAS), United Kingdom.

4.16. Hydrant shall be AVK Series 2888 type or approved equal.

5. Fire Hydrant AfDuck Footo Bend

5.1. The fire hydrant duck foot bend (also called base bend) shallehaneehanical joint at the
inlet end, capable of connecting to a 4 inch ductile iron pipe (external diameter of pipe 4.80
ins.).

5.2.The outlet shall be 3 ins. Flanged and drilled to BS 4504 and shall be capable of being
connected to the fire hydrant at (6atjove.

5.3.The fire hydrant duck foot bend shall have a working pressure of 16 bar (236 psi)
minimum.

6. Valve Boxes

6.1.Valve boxes shall be heavy duty ductile cast iron surface boxes.

6.2. Boxes shall have a square top of dimensions around 6 ins. Square.

6.3. There shall b a clear opening of around 3 % ins. Diameter or 4 ins. Square.
6.4. The base area shall be around 9 ins. Square.

6.5. The depth of the box shall be 9 ins. to 12 ins
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7. Fire Hydrant Boxes
7.1.Fire hydrant boxes shall be heavy duty ductile/cast iron surface boxes.
7.2.The oveall dimensions of the box (including bottom flange) shall be approximately 19.5
ins x 13.5 ins.
7.3. There shall be a clear opening of approximately 15xi®ans.
7.4.The depth of the box shall be approximately 4.5 ins
75AF. H. 0 must be indgdcribed on the chained I

8. Air Valve Boxes

8.1. Boxes for air release valves shall be heavy duty ductile cast iron, black coated.

8.2.Boxes shall have a double triangular cover.

8.3. There shall be a clear opening of 24 ins. x 18 ins, clear opening over base 30 ins x 24 ins.
8.4. The depth of th box shall be 6 ins.

9. Air Valve Boxes

9.1. Boxes for air release valves shall be heavy duty ductile cast iron, black coated.

9.2.Boxes shall have a double triangular cover.
9.3. There shall be a clear opening of 24 ins x 18 ins, clear opening over base 30 ins. x 24 ins

9.4. The depth of the box shall be 6 ins.

10. Manhole Access Covers

10.1. Manhole access covers shall be heavy duty ductile iron and black coated, Class D400

(group 4 according to EN 124).
10.2. Access covers shall have a amtk, double triangular design and it mustcda@able of

withstanding a 400kN (~ 40 tonnes) load test.
10.3. The following referencesust be presented with each offer;
T 1SO 9001 manufacturersodé certificate
1 BS EN 124 certified and product schedule
10.4. The access cover manufactuneust be approved by the followg certification bodies
or approved equal,
1 BS EN 45001
1 BS EN 45011
1 BS EN 45012
10.5. There shall be a clear opening of approximately 600 mm x 600 mm.
10.6. The maximum depth of the box shall be no more than 150 mm.
10.7. AWATERO mu st be inscri bed stcary thenBritisltatandagls | |

O0Kitemarkd or be similarly approved.

C. Pipe Fittings

1. Ducitile Iron Pipe Fittings
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1.1.Fittings shall be of ductile iron to AWWA standard C153 with mechanical joints to
ANSI/AWWA C1110/A21.10 (or ANSI/AWWA C153/A21.53) with tHtanges drilled to
B.S. 4504.

1.2.Fittings must be cememortar lined to ANSI/AWWA C104/A21.4 and have asphaltic
seal coat.

1.3.Fittings shall be coated on the exterior with tropical grade asphaltic coating to ANSI
A21.51 (AWWA C151) 5 mils nominal dry film thkness.

1.4. All flange faces shall be machined prior to coating.

1.5. Joints shall be to ANSI/AWWA C111/A21.11 and joint lubricant must be included.

1.6. All joint accessories must be included.

1.7.Fitting shall have a working pressure of 16 bar (236 psi) minimum

2. Couplingg and Flange Adaptors
(See Appendix A for outside diameter ranges for universal cogplmgl universal flange
adaptors).

2(a) Universal Couplings

2.1.The Universal Coupling shall be capable of fitting cast iron, ductile iron, steel, PVC, and
asbestos cemenipes for each nominal diameter in one unit.

22.Uni ver sal Coupling shall be covered by mar

2.3.The gland rings and center sleeve mist be ductile iron, GGG40/50 DIN 1693.

2.4.Bolts and nuts shall be of mild steel grade 8 with rilsgon 11 coating, washers shall be
of hardened steel zinc plated and passivated. Therbalscarry a square in the head that
fits in the groove of the gland so as to prevent turning while tightening the nut during
installation.

2.5. Coating on gland rings dncouncil sleeve shall be electrostatically applied fusion bonded
coating both inside and outside with a minimum of 15 mils.

2.6. The coating must be applied during manufacture.

2.7.The coupling shall allow for an angular deflection of up to 8 degrees within tierce
sleeve so as to ensure relief of stresses associated witligment of water mains under
repair.

2.8.The rubber seals shall be EPDM to BS 2494 type W and shall be of the type that inhibits
bacterial growth, anthust be resistant to residual chlorine.

2.9. Couplings shall have a working pressure of 16 bar (236 psi) minimum.

10.8. The coupling manufacturemust be ISO 9001 certified, and a certificate shall be
presented with each offer.

2.10. The coupling manufacturanust be listed and approved by the Water Regulations
Advisory Scheme (WRAS), United Kingdom.

2.11. The Universal Coupling shall be AVK Series 601 type or approved equal.

2(b) Universal Flange Adaptors

2.12. The flange adaptor shall be capable of fitting cast iron, ductile iron, steel, PVC, and
asbestos cemepipes for each nominal diameter in one unit.

Published: July 2004 -12-
Water Specifications/Details



BARBADOS WATER AUTHORITY

213. FIl ange Adaptor shall be covered by manuf :

2.14. The gland rings and center sleeve mist be ductile iron, GGG40/50 DIN 1693.

2.15. Bolts and nuts shall be of mild steel grade 8 with rilsgom11 coating, washers shall
be of hardened steel zinc plated and passivated. Thenwadiscarry a square in the head
that fits in the groove of the gland so as to prevent turning while tightening the nut during
installation.

2.16. Coating on gland rings andouncil sleeve shall be electrostatically applied fusion
bonded coating both inside and outside with a minimum of 15 mils.

2.17. The coating must be applied during manufacture.

2.18. The rubber seals shall be EPDM to BS 2494 type W and shall be of the type that
inhibits bacterial growth, anchust be resistant to residual chlorine.

2.19. Flange adaptors shall have a working pressure of 16 bar (236 psi) minimum.

2.20. Each adaptor must be supplied complete with a gasket bolt set, clearly marked,
indicating nominal size of adaptarpmprising of mild steel bolts, nuts, & washers, zinc
plated passivated plus Rilsan nylon 11 coated, and with an EPDM full face gasket drilled
to BS4504, PN16..

2.21. The flange adaptor manufacturaust be listed and approved by the Water Regulations
Advisory Sheme (WRAS), United Kingdom.

2.22. The flange adaptor shall be AVK Series 603 type or approved equal.

D. Pipe Restraints

General

The working pressure of all ductile iron pipe, fittings, valves and hydrants is 16 bar (236 psi).
All pipe restraint devices sHdle capable of working at the above pressure plus an additional
surge pressure of 40 psi.

Notarized certification from the manufacturer of all restraint devices must be provided prior to
shipment.

For PVC pipe all restraint devices shall have a water wgriressure rating equivalent to the

full rated pressure of the PVC pipe they are installed on (see clause 5.2 PVC Pipe), with a
minimum 2:1 safety factor in any nominal pipe size.

In addition to the above, all PVC pipe shall meet or exceed the requisenfeldniB13-94.
ARecommended Per f ofordanhRestrair® pevicemrf Useovaht Polyvinyl
Chloride (PVC) Pipeo.

1. Pipe Restraints for Mechanical Joints

1.1.Mechanical joint restraints shall be of heavy duty design, manufactured of higbtlstren
ductile iron, ASTM A536, Grade 6585-12.

1.2.Set screws are to be of high strength low alloy steel, AISI 4140, heat treated to Rockwell
42-48, with knurled cup joints.

1.3. Drilling for set screws is to bena 10 degree angle.

1.4.All joint restraints are to be Wierwriters Laboratories Listed and meet ANSI/AWWA,
111/A21.11, where applicable.
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2. Pipe Restraints for Ductile Iron Pipe.
3.1. Joint restraints for ductile iron pipe, fittings, valves and hydrants, shall be manufactured of
high strength ductile iron, ASTM A53Grade 6545-12.
3.2.Joint restraints shall incorporate machined serrations on the inside surface to provide 360
degree contact and support of the pipe barrel.
3.3. Joint restraints shall not incorporate set screws or wedges that bear against the pipe wall.

3. Pipe Rstraints for PVC Pipe

3.1. Pipe restraints for PVC pipe spigot and socket joints shall consist of split restraint rings,
one ring installed on the spigot and connected to the other ring installed on the pipe barrel
behind the socket.

3.2.The Pipe restraints shallncor por ate a series of machine
inside diameter to provide positive restraint, exact fit, 360 degree contact and support of
the pipe wall.

3.3. Pipe restraints shall be of ductile iron, ASTM A536, Grad&53.2.

3.4.Connecting blts shall be of high strength, low alloy material in accordance with
ANSI/AWWA C111/A21.11.

E. Polyethylene Pipe and Fittings

1. Polyethylene Pipe

1.1.Pol yet hyl ene pipe shall be manufactured t
for sizedal 10 to 20

1.2. The pipe shall be class D and be High Density Polyethylene pipe.

1.3. The pipe shall be capable of operating under a sustained water pressure of 12 bar (177 psi)
at 20 deg. Celsius.

1.4.The pipe shall be blue in colour.

2. Corporation Stop

2.1. The material of theorporation stogshall be certified waterworks red brass meeting the
latest revision of AWWA @800 standard, ASTM B62. The alloy described by this
standard is 85% copper and 5% each of tin, leadzaned85.5.5.5)

2.2.The corporation stop shall be manufaetlirto ANSI/AWWA C80689 with an
AWWA/CC taper thread inlet and a pack joint outlet for polyethylene pipe.

3. Pack Joint Couplings

3.1. The material of the pack joint coupling shall be certified waterworks red brass meeting
the latest revision of AWWA @00 standrd, ASTM B62. The alloy described by this
standard is 85% copper and 5% each of tin, leadened85.5.5.5).
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3.2. The pack joint coupling shall be manufactured to ANSI/AWWA G860Qwith a pack

joint inlet and a male iron pipe thread outlet for connectiayateanized iron pipe
fittings.

4. Ball Curb Valves with Lockable Wing

4.1. The ball valve withlock wing shall be designed for quick operation in the control of
water flow to domestic services and shall meet or exceed AWWBAWCstandard, latest
revisi omderfgoroumd Service Line Valves and

4.2. The ball valve shall carry twimck wingsone being an integral part of the stem and the
other an integral part of the valve body. Edmtk wing shall carry a hole not less than
7/16 inch diameter and that ling when the valve is closed.

4.3. The ball valve shall be designed so as to maintain a low turning torque and bubble tight
closure at 300 psi. in both directions.

4.4. All cast components shall be certified waterworks red brass meeting the latest revision of
AWWA C-800 standard, ASTM B62. The alloy described by this standard is 85% copper
and 5% each of tin, lead amohc 85.5.5.5).

4.5. The ball shall be of red brass withflaorocarboncoating approved for use in potable
water, and shall be supported by two Biar EPDM rubber seats.

4.6. The stem that operates the ball shall be of solid one piece construction and shall exert no
other force on it except to turn the ball. The steastcarry two BunaN or EPDM ering
seal s.-i MO Arpeotpai ni ng r i allde socrewechand sacurgdeon tb thea s s
bottom of the stem to hold the stem securely in place and eliminate blowout.

4.7. The ball valve shall have a brass cap which is integral with the stem. The stops and lugs
for controlling the tee head rotation shall be esetbby the tee head shirt.

4.8. The ball valve shall have femdBSP or equivalent) threads on inlet and outlet.

4.9. The Ball Valve shall béodel 6101Was manufactured by A.Y. McDonald Mfg. Co. or
approved equal.
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Il DETAILED SPECIFICATIONS FOR WATER MAIN CO NSTRUCTION

A. HANDLING AND STORAGE OF MATERIALS

The Contractor shall be responsible for the safe storage of materials furnished by or to
him, and accepted by him and intended for the work, until they have been incorporated
in the completed projecAll protective end caplugs or wrapping shall remain in place

until material is ready for use when on siédl special fittings, joints rings, gaskets,
cements, solvents and cleaners shall be stored in a clean, dry aistiadelt area free

of sunlight and riaa. The interior of alpipes fittings and other accessories shall be kept
free from dirt and foreign materials at all tim&%aterials whose expiry dates have been
reached shall not be used. Any remediation costs resulting from the replacement of
these materials shall be borne by the contractor.

1.

Transportation of Materials and Equipmefite Contractor and his suppliers
shall do all that is necessary to satisfy the Ministry of Transport & Works
requirements and will be responsible for any damageads which may be
attributed to this project.

All materials required to construct this project shall be furnished by the
contractor and shall be delivered and distributed at the site by the Contractor or
his material supplier.

Loading/Unloading Mateals: All pipe, fittings, valves, hydrants and
accessories shall be loaded and unloaded by lifting with hoists or skidding so as
to avoid shock or damage. Under no circumstances shall such materials be
dropped. Pipe handled on skid ways shall not be setiddeolled against pipe
already on the ground.

Responsibility for Materials on Sitén distributing the material at the site of the
work, each piece shall be unloaded opposite or near the place where it is to be
laid in the trench. Pedestrian or i@miar traffic shall not be unduly
inconvenienced by material placed along the street-afyttay.

The Contractor will string in advance no more than the amount of pipe and
material that can be installed within two (2) days unless approved by the
Enginee. Other material may be placed in storage yards as specified below. All
materials shall be placed in such a manner as not to impede any traffic.
Materials strung through residential areas (or any area with maintained lawns)
shall be placed in such a mantigat normal lawn maintenance is not restricted
and must either be installed within two (2) days or removed to an approved
storage yard, as required by the Engineer.

Material and Equipment Storagehe Contractor will be responsible for locating
and prowding any required offsite storage areas for construction materials and
equipment. Unless prior written consent from the owner of the proposed storage
area is received byhe BWA the Contractor will be required to store all
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equipment and materials withthe project site or the limits of the rigbf-way
provided. The materials and equipment storage shall comply witlegal
ordinances throughout the construction period. Material and equipment may
only be stored within road rigiaf-way if approved by th controlling agency.

Stacking, of single pipes shall be up to a maximum of one meter (1m) height and
to a maximum of three meters (3m) wide and, for bundles up to maximum of
two meters (2m) high.(See Figurs 2 and 3f Appendiy.

The Contractor shibe responsible for safeguarding materials and equipment
against fire, theft, and vandalism and shall not hold the BWA responsible in any
way for the occurrence of the same.

5. Care of Coatings and LiningRipe and fittings, including hydrants, shall be so
handled that the coating and lining will not be damaged. If, however, any part of
the coating or lining is damaged, the repair shall be made by the Contractor at
his expense in a manner satisfactory to the Engineer.

All PVC pipes and fittingsisall be $ored in a flat dry area free from, any sharp
stones or projections, direct heat or sunlight, hazardous chemicals or any other
material that may cause damage to pipes and/or fittings. Suitable protection by
free-venting opaque cover (tarpaulin or blackypleene sheeting) shall be used
when storing in direct sunlight for more than 2 days.

B. CONNECTION TO EXISTING MAINS

Connections to the existing system shall
(BWA) personnel, unless specified otivese. Valves hydrantsetc. will be operated by
BWAG6s personnel and/ or by a Contractor i
Only one (1) connection between the existing system and the new extension will be
allowed until testing, and successfaliew of thenew extension is completeB WA 6 s

water quality personnel will be responsible for disinfection and sampling of mains
before they are put into supply. Fees will be charged for testindisinection

Adequate noticshallbe provided to those customerbawvill be put out of service by

the connection. When such interruption of service is approved, the Contractor will have
all required labar, material and equipment at the site before beginning any work and
the service interruption will be kept to an akgelminimum.

The Contractor shaknsurethat all appurtenances, existing and new pipe are securely
restrained or anchored and some verifying documentation provided to BWA prior to
making connections to existing system.
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Chambers, pits or manholes contag valves, meters, aielief valves, or other such
appurtenances to a distribution system shall not be directly connected to any storm drain
or sanitary sewer.

C. EXISTING UTILITIES

The Contractor will be required to excavate to determine the piecssson of utilities,

or other underground obstructions, which are shown on the Construction Plans. Such
location and excavation shall be at least 500 feet ahead of construction or as noted in the
Special Provision Section of this document.

All utility owners shall be notified prior to excavation. The Contractor will be fully
responsible for damage to any utilities if the owners have not been properly notified.

Utility owners may, at their option, have representatives present to supervise excavation
in the vicinity of their utilities. The cost of such supervision, if any, shall be borne by
the Contractor.

Conflicts with underground utilities may necessitate changes in alignment and/or grade
of this construction. All such changes will be approved by Emgineer before
construction proceeds.

When underground obstructions not shown on the Construction Plans are encountered,
the Contractor shall promptly report the conflict to the Engineer and shall not proceed
with construction until the conflict is res@d by the Engineer.

When a PVC water main crosses other buried pipeline utilities (storm drain, gas,
encased or capped telephone conduit, etciindfZes clearance must be maintained
between the water line and the utility.

D. WATER LINE/SEWER LINE CLEA RANCE

Where a sewer line is installed for therpose of collecting raw sewage for treatment in
septic tanks and or disposal of the effluent into suck wells, no sewer lines shall be
placed above the water main.

1. Vertical Separation of Water Lines & 8er Lines Whenever it is necessary for
a water main to cross over a sewer main with less thanchés of vertical
separation, the water main and sewer main shall be constructed of ductile iron
pipe, for a distance of at least one section of pipe on sdehof the point of
crossing(See Figure 7 of Appendix)

2. Horizontal Separation of Water Lines and Sewer Ligater mains shall be
laid at least 3 ft (915mm) horizontally, measured from edge of pipe to edge of
pipe, from existing or proposed seweains unless local conditions or barriers
prevent a 3 ft (915mm) horizontal separation. In that case, the water main will
be laid in a separate trench, with the elevation of the bottom of the water main at
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least 24inches above the top of the sewer. Whesséhconditions are not met,
the water main and sewer main shall be constructed of Ductile Iron Pipe.

3. Special ConditionsWhen it is impossible to obtain the distances specified
above the BWA may allow an alternative design. Any alternative desigii:sha

a. maximize the distances between the water main and sewer line and the
joints of each;

b. use materials which meet the requirements for the sewer line; and,

C. allow enough distance to make repairs to one of the lines without

damaging the other.

4. Force Mains:There shall be at least a 10 foot horizontal separation between
water mai ns and sanitary sewer force
separation at crossing.

5. Sewer ManholedNo water pipe shall pass through or come in contact with any
pat of a sewer manhole. Water lines may come in contact with storm sewers or
catch basins if there is no other practical alternative, provided that ductile iron is
used, no joints of the water line are within the storm sewer or catch basin and
the joints ae located as far as possible from the storm sewer or catch basin.

E. EXCAVATION

All excavations shall be as specified below. Excavation shall be done within the road
reserve or street riglaf-way at a minimum distance of 2 feet (600mm) from the kerb
wall. All excavations shall be backfilled when left unattended for more than 24 hours
unless otherwise approved by the controlling agentlge contractor shall be
responsible for the provision of signage and the security of thd’siteision should be
macke for temporary access to driveways during trenching.

1. Trench ExcavationThe contractor shall comply with the Ministry of Public
Works requirements pertaining to the length of trench which can be opened in
advance of the pipe layinglo more thanl0O ft of trench shall béeft opened
over night,unless prior approval is given by the Engineer. Ground conditions
and/or location will be considered by the Engineer in making this determination.

a. Trench DimensionTrench dimensions for pipe shall be doneocadmng to
those set out iifable 1.
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SIZE OF PIPE WIDTH DEPTH
1Jo(19mm)t o 138mm) | 060 (151060 (450
20 (50 mm) 1600 (30(2600 (600
4 0(100 mm) 1166 0450(mm) | 3166 §1065 mm)
6 0(150 mm) 1166 0450(mm) | 3166 §1065 mm)
8 0(200 mm) 16 6 0450(mm) | 46 00 120.9mm)
10060 (250 mm) 2106 0750(mm) |44 00 2(19mm)
12060 (300 mm) 300 (91540660 (136
146 (350mm) t|4800 (1275000 (167

Table 1.0

Trench widh shall be measured between faces of cut at the top of the
pipe bell. The depth of the trench shall be measured from finished road
level and shall be maintained throughout the length of the trench. Any
change from the proposed layout of the water mainsl she
immediately communicated to the BWA and consent obtained prior to

the alteration.If the Contractor varies from this requirement without
approval he may be requested to correct the work at his own expense.

The trench width and depth for pipe above d
confirmedby the B.W.A. The depth of all trenches shall be measured

(250mm)

s h

from finished road level and shall be level and of an even grade along the
bottom, with the sides vertical and free from protruding stones or other

matter, e.g., roots.

Trenches in public roads, existing or under construction shall comply
with the standards set by the Ministry of Public Works. Where trenches
must cross existing paved roads the surface must be cut with a

mechanical device,e., an asphalt paving cuttdsefore excavation of the

trench.

Trench Bottom ConformationThe Excavation shall be made to the

elevations, grades, and lines shown onBle¢A approvedConstruction
Plans The trench bottom shall be true and even with bell holes at each

joint to provide the barrel of the pipe with granular bedding support for

its full length.

This should prevent point loading at the bells. If the trench bottom is
inadvertently cut below grade, the contractor shall (at his own expense)
fill it to grade with approve material thoroughly tamped.

If the trench passes either under or over another pipeline or previous
excavation, the trench bottom in this area shall be tamped, if necessary,
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so the disturbed soil has approximately the same supportive strength as
the natve soil.

Excavationfor Appurtenanceslhe excavation shall be made to the lines, grades
and elevations shown on tB&VA approvedPlans and the Standard Detdiee
Appendix A) The area excavated shall be limited to no more than is necessary
to allov the proper installation of the structure as determined by the Engineer.
The excavation shall remain open no longer than is necessary to allow the
proper and complete installation of the structure.

a. Structure Pit Bottom Conformatiorfhe pit bottom sall be true and
even, and capable of supporting the structure as determined by the
Engineer. If the pit bottom is inadvertently cut below grade, the
Contractor shall fill it to the proper elevation with approved material
capable of continually maintainiraglequate supportive strength.

Piling Excavated MaterialAll excavated material shall be piled in a manner that
will not endanger the work. Excavated material will be piled a safe distance
away from the edge of the excavation allowing room for an wategangle of
repose and if shoring, sheeting, and bracing is used to protect the excavation, no
material will be piled within three (3) feet of the nearest edge.

Sidewalks, driveways, hydrants, valve pit covers, valve boxes, curb stop boxes,
existing maholes, fire and police call boxes, or other utility controls shall be
unobstructed and accessible until the work is completed. Gutters, catch basins,
and natural watercourses shall be obstructed or sited.

Dewatering:The Contractor shall at all tim@sovide and maintain ample means
and equipment with which to remove and properly dispose of water entering the
excavation or other parts of the work and shall keep all excavations dry until
such time as pipe laying and grading is completed.

Water shall nbbe allowed to rise around the pipe inhackfilled trenches nor
shall it be allowed to rise over masonry until the concrete or mortar has set
(minimum 24 hours). All water pumped or drained from the work shall be
disposed of in such a manner as to mim@rsiltation and erosion on adjacent
property or other construction.

Shoring and Shieldingrhe Contractor shall comply with the general Health &
Safety regulations with regard to, trenching and excavations. Shoring and/or
shielding systems shall beed to prevent caving of trench banks and to provide
a safe excavation.

The Contractor will be responsible for excavation safety and shall designate his

Acompetent persono for the determinat.
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If, in the opinion of he Engineer, the trench/excavation is not in compliance
with general Health & Safety Regulations, the Contractor may be directed to
stop work. Continued unsafe conditions will be reported to the appropriate
regulatory agency. The Contractor will be resploles for paying all fines
resulting from safety violations.

F. PIPE LAYING

In all instances, pipe shall be installed in a workmanlike manner and true to line and
grade. The various pipes specified shall be handled and installed in accordance with the
manuf actureros recommendati ons and good
requirements and/or standards of the Barbados Water Authority shall govern this
construction.

1. Pipe BeddingPr i or to the |l aying of pipe,
mm) o (bmm) t dust quarry material or other material acceptable to
the Barbados Water Authority shall be placed in the trench and
compacted. The bedding should be such that a firm, stable and uniform
support is provided for the pipe.

Stones, other than crushéedding, shall not come in contact with the
pipe and shall not be within 6 inches of the pipe.

a. Initial Backfill: After the pipe is laid, it shall be covered witld %4
@6mm) to dust quarrnyomgt3dOimanl) tad
the crown of the pipand compacted in layers not exceeding 6
inches (150mm). Heavy mechanical compactors shall not be
used until the fill has reached a height of at least 300 mm above
the crown of the pipe.

Each layer shall be placed; then carefully and uniformly tamped
sothat the pipe is not damaged nor the alignment disturbed.

b. The trench shall then be further backfilled from a height of at
least 300mm above the crown of the pipe, and compacted in
layers not exceeding 150mm up to the top of the trench, with
either Crsher Run material not containing any material greater

than 75mm (30) in size or appr o\
gradation:
Designation Percentage Passing
75mm 100
50mm 65-85
2.5mm 3570
9.5mm 30-60
2.00mm 20-60
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0.425mm 12-25
0.075mm 6-11
C. Concrete  Encasement and Cradl€xoncrete encasement or

cradles will be used only as designed for individual cases or as
directed by the Engineer and will be noted on the plansratiz
Special Provisions when applicable.

d. Stone StabilizationStabilization stone shall be used when the

trench must be undercut in excess of the six (6) inches required
for the regular bedding, either due to excessive ground water or
the existenceof unsuitable material incapable of adequately
supporting the pipe.

The Contractor shall undercut the trench as necessary and shall
place and compact the stone stabilization material required to
establish a stable bottom

Depth of Pipe InstallatianUnless otherwise indicated on Plans, or

required by existing utility location, all pipe will be installed with the top

of the pipe at0ol)edetl owhntdhe feadgte ©3I
pavement or-Odhrleel dwetthd 3dicheverrisd a't
greatest. The Contractor is instructed to check the construction plans and
blow-up views for additional requirements.

The Contractor may be required to vary the depth of pipe to achieve
minimum clearance from existing utilities while maintaipi the
minimum cover specified whether or not the existing pipelines, conduits,
cables, mains, etc. are shown on the Plans.

Alignments and Grade

a. New Subdivision StreetsThe water main shall be laid and
maintained to the required lines and gradeth Viittings, valves
and hydrants at the required locations; spigots centered in bells;
and all valves and hydrant stems plum. The curb must be in place
and backfilled, and the area between the curb and the street right
of-way line graded smooth and to 8hed grade before water
mains are installed. The water main shall be installed behind the
curb as shown on approved plans or directed by the Engineer.

In special circumstances, the Engineer may approve installation
of water mains before the curb is infdl In such cases, the
street must be graded according to approved grading plans for the
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entire width of the street rigltf-way; the water main staked five
feet behind the proposed curb line.

After the curb and gutter has been installed, the locatiah an
depth of the main, valves, fire hydrants, etc., will be checked for
conformance with Barbados Water Authority standards. Any
deficiencies shall be corrected to the satisfaction of the Engineer
prior to testing, disinfection and activation of the mains.

b. Existing StreetsThe water mains shall be installed as shown on
the plans unless an obstruction prevents such alignment or grade.
The Contractor will be required to adjust the location of the water
main where possible to avoid such conflicts as sjgecénd as
directed by the Engineer

All construction layout and surveying which may be required for
construction shall be provided by the Contractor and any costs
associated shall be included in the various pay items of the
proposal. The Contractor is pEmsible for determining the
amount of construction layout and surveying that may be
required to complete construction.

4. Crossing

a. Abovewater crossingsThe pipe shall be adequately supported
and anchored, protected from damage, accessible for repair or
replacement and approved by the BWA.

b. Underwater crossingsA minimum of 3 ft of cover shall be
provided over the pipe. When crossing water courses that are
greater than 15 feet in width, the following shall be provided:

) The pipe material and jointsshall be designed
appropriately.

1)) Valves shall be located so the section can be isolated for
testing or repair; thevalves 6n both sides of crossing)
shall be easily accessible and not subject to flooding.

C. Box Drain Crossings: The pipe shall cradsve the box, except
for special cases approved by the BWA. The pipe shall then be
adequately restrained and protected from damage. For pipe
crossing under a box drain, the pipe shall be sleeved and a
minimum of one (1) cover shall be provided over theepi

G. INSTALLATION AND ASSEMBLY
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Installation of water mains and appurtenances shall be conducted in accordance with
BWA Standards and/ or manufact ur elrwos (r2eoc)o
inch water mains shal | bldcapatomaemd Tha dtherdendwi t
shall be left open for connection to the existBWA main.

Proper implements, tools, and facilities satisfactory to the Engineer shall be provided
and used by the Contractor for the safe and convenient protectionveditkieAll pipe,

fittings, valves and hydrants shall be carefully lowered into the trench piece by piece by
means of a backhoe or other suitable means, in such a manner as to prevent damage to
protective coatings and linings. Under no circumstances sladdirwnain materials be
dropped or dumped into the trench.

1.

Inspection of MaterialThe pipe and fittings shall be inspected for defbgtthe

BWA.

Cleaning Pipe and FittingsAll lumps, blisters and excess coatings shall be
removed from the bell and spigends of each pipe, and the outside of the spigot
and the inside of the bell shall be wheushed and wiped clean and dry and free
from oil and grease before the pipe is laid.

Laying Pipe

a. Pipe shall be laid with bell ends facing in the dir@etof laying, unless
otherwise approved by the Engineer. Every precaution shall be taken to
prevent foreign material from entering the pipe while it is being place. If
the pipe laying crew cannot put the pipe into the trench and in place
without getting edh into it, the Engineer may require that before
lowering the pipe into the trench, a heavy, tightly woven canvas bag of
suitable size shall be placed over each end and left there until the
connection is to be made to the adjacent pipe. During layingibqer
no debris, tools, clothing or other materials shall be placed in the pipe.

b. After placing a length of pipe in the trench, the spigot end shall be
centered in the bell and the pipe forced home and brought to correct line
and grade. The pipe shdle secured in place with approved backfill
material tamped under it except at the bells. Precautions shall be taken to
prevent dirt from entering the joint space.

C. At times when pipe laying is not in progress, the open ends of pipe shall
be closed by watertight plug or other means approved by the Engineer.
This provision shall apply during the noon hours as well as overnight. If
water is in the trench, the seal shall remain in place until the trench is
pumped completely dry.
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d. All mains shall be dtectable within three (3) feet with electronic
locating equipment. Nonmetallic pipes shall be installed with copper
wire or other approved means of detection.

Permissible Deflection of Joint$Vhere ever it is necessary to deflect pressure
pipe fran a straight line, either in the vertical or horizontal plane, to avoid
obstruction or plumb valve stems, or where long radius curves are permitted, the
amount of deflection allowed shall not exceed that required for satisfactory
sealing of the joint as cemmended by the manufacturer, and shall be approved
by the Engineer.

Installation of PustOn Joint Pipe The gasket groove and bell socket shall be
cleaned and lubricated, and the gasket inserted as specified by the pipe
manufacturer. Sterile lubriog as furnished or specified by the manufacturer
shall be applied to the gasket and beveled spigot end of the pipe. The beveled
spigot end of pipe shall be pushed straight into bell using either a bar, jack, lever
puller, or backhoe. A timber header Wik placed between the jack or backhoe
bucket and the pipe to prevent damage to the pipe. At no time will the joint be
made by swinging the pipe. The pipe will be deflected, if required, after the joint
is made.

Installing Mechanical Joint Pipe and tifigs All spigots shall be centrally
located in the bell and adequate anchorage shall be provided where abrupt
change in direction and dead ends occur. All pipe surfaces with which the rubber
gasket seals come into contact will be brushed with a wirenjuss prior to
assembly in order to remove all loose rust or foreign material and to provide a
clean surface for the installation of the gasket. The pipe surface with which the
gasket comes into contact the gasket will be brushed with soapy water gust pri
to the installation of the gasket and the making up of the joint. Torque loads
shall be applied if standard cast iron bolts are used in making the joint as
follows:

BOLT SIZE, INCHES RANGE OF TORQUE, FT. POUNDS

5/8 40-60
3/4 60-90
1 70-100
1-1/4 90-120

The above torque loads may be applied with torque measuring or indicating
wrenches. Torque wrenches may be used to check the application of
approximate torque loads applied by men trained to give an average pull on a
definite lengthof regular socket wrench. The following length of wrenches
should satisfactorily produce the above ranges of torques when used by the
average man:
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BOLT SIZE, INCHES LENGTH OF WRENCH, INCHES
5/8 8
3/4 10
1 12
1-1/4 14

When tighening bolts, the gland will be brought up toward the pipe flange
evenly, maintaining approximately the same distance between the gland and the
face of the flange at all points around the socket.

Bend and Fitting LocatianThe Contractor is advisedahthe bends and fittings
indicated on the plangeafor guidance only. The Contractor will be requd¢o
furnish additional bends and fittings as needed to complete all installations.

Cutting Pipe The cutting of pipe for inserting valves, fittings, closure pieces

shall be done in a neat and workman like manner without damage to the pipe or
cement lining and so as to leave a smooth end at right angles to the axis of the
pipe. Cut ends of a pipe shall be beveled before installation in aopugiint

bell.

When making connections to existing mains which require water mains to be
removed from service, hasteld pipe saws may be used provided the pipe is
marked, prior to cutting, such as to provide a cut at right angles to the axis of the
pipe. Handkld pipe saws may be used in all applications for cutting pipe.

Flame cutting of pipe with an acetylene toveli not be allowed.
PVC Pipe InstallationPVC water main shall be installed in accordance with the

Recommended Practice for the Installataf PVC Pressure Pipe AWWA C900.
Backfill shall be as specified elsewhere in these specifications.

Tracer wire shall be installed as follows:

Tracer Wire A 14-guage solid copper wire shall be laid on top of the PVC pipe
to aid in locating the pipe fanaintenance purposes. This wire shall be secured
to the pipe with duct tape near every bell and at the center of each pipe joint.
The wire shall be fastened securely to a cast iron fitting at each main line valve
and fire hydrant and/or to copper sendioes as directed by the Engineer

Unless otherwise indicated on the Plans, or required by existing utility locations,
all PVC water pipe will be installed with a minimum cover of 3.0 feet. The
maximum cover shall be as previously specified. Ductile Pgpe shall be
installed when the minimum cover is less than 3.0 feet and in all crossings of
other pipelines (storm drainage, gas, etc.) when the vertical distance between the
water main and the other pipeline is less than 24 inches.
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H. INSTALLING VAL VES, HYDRANTS, AND FITTINGS

Control and Safety valve¥alve weight should not beorne by PVC pipe.Heavy

valves should be supported by concrete cragitesoncrete blockwith anchorsLight

weight valves (for example, 4 and 6 in., 100 and 150miay besupported by properly
compactedbackfill material Valves should connect directly with PVC pipsing
elastomeric gaskets supplied by the valve manufacturers. Control valves in pressurized
systems may require anchorage, or thrust blocking to prevent movérm thrust

when the valve is closed.

Fire hydrantsHydrant weight should not be borne by PVC pipe. Hydrant weight,
fittings, and branch tee should be supported by concrete cradles. The concrete
foundation for the fire hydrant serves as

1 Reaction or ttust blocking,

1 Anchorage preventing heave or subsidence, and

1 Foundation preventing wash out.

Valves, hydrants and fittings shall be installed in the manner specified for installation
and assembly of pipe. Valves and hydrants shall be installed at fiecatiown on the
plans and/or as directed by the Enginé€gee Figures 9, 10 and 11 of Appendix)

1. Valve Boxes A valve box conforming to the Standafetails (shown in
Appendix A) shall be installed for every gate valve. The valve box giatll
transmt shock or stress to the valve and shall be centered plumb over the
operating nut, with the box cover flush with the surface of the pavement or other
existing surface.

Where the box is not set in pavement, the top section shall be anchored by an
180 x B®o0concr et e p adstconorete pad seaflpsph with v e d
the existing terrain. The top section will be grouted into thecpst concrete

pad.

All butterfly valves shall be installed with operating nuts plumb and centered
beneath a manholigame and cover, valve box top section and riser pipe as
shown in the Standard Deta(lsee Appendix A)Extension stemshall only be
used on valves in rare circumstances approved by the BWérewhe operating
nut is more than 4.0 feet below the toplod frame and cover.

2. Valve Blocking All end of line valves 12anch and smaller installed on PVC or
D.I. water mains and all idach valves installed along PVC water mains shall
be securely wedge blocked with concrete bearing against, and cut eto th
excavated sides of the trench. Care shall be taken in forming and pouring the
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Awedgeod bl ocking so the fitting joint
extraction.(See Figure 11.0 of Appendix)

Fire Hydrants Hydrants shall be set atthe maxa m dept h of 166C¢C
finished surface level to the top of the bayonet outlet.

All hydrants shall be installed plumb and in accordance with the Standard
Details. The appropriate plan view will be noted on the Plans or in the Special
Provisions. Eachhydrant installation will include a drainage bed of clean
washed stone approximately 1 cubic f o
the main to the hydrant shall beinth D.l, unless stated otherwis€See

Figures9 and 10 of Apendix).

Blocking/Restraint Fittings:

Pipes laid in trenches shall be restrained in the following circumstances
wherever there are:

(& Bends (b)  Blank ends
(c) Tees (d) Reducers
(e) Valves () Gradients geetable 20)

Anchor Spacing

Gradient | Every
lin2 5.5m
1in4d 11.0m
1in6 22.0m

Table 2.0

(Also see Figures 4 and 5 of Appendix)

a. Thrust blocking or mechanical restraints must be specified for all plugs,
caps, tees, and bends deflectingl14 degree on lines 2 % inches in
diameter and larger, for all post hydrants on lines 3 inches in diameter
and larger, and for all hydrants on lines 6 inches in diameter and larger.
Blocking and /or restraints must be placed as shown on the Plans and/or
as directed by the Engineer, anahsisting of ready mix concrete having
a compressive strength of not less than 3,600 Ibs per square inch at 28
days.
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b. Bagged mix concrete (to a 1:3:6 mixture) may be used for blocking,
anchorage, concrete valve pads, etc. on water mains and valesh12
and smaller, when less than %2 yard is required.

C. Blocking shall be placed between solid ground and the fittings to be
anchored. The area of bearing on the pipe and on the ground in each
instance shall be that shown or directed by the Engineer. [Obkirg
shall be placedsuchthat the pipe and fittings will be accessible for
repair.(See Figures 4 and 5 of Appendix)

5. Restrained joints shall be installed where shown on the plans, standard details or
when approved by the Engineer, and may be instatieleu of blocking.
Il nstall ation shall be per manufactur

plans, special provisions, and/or as directed by the Engineer. Restrained joints
will not be allowed on PVC pipdRestraints shall be high strength ductile iron
ASTM A356, Grade 65815-12 with mechanical joint for PVC and ductile iron
connections and with push fit capability for PVC to PVC connections.
Restraints and associated pieces shall be capable of withstaneimgitking
pressure of the main.

6. Air relief valves shall be provided in accordance with sound engineering
practice at high points in water mains as required. Automatic air relief valves
shall be used in situations where flooding of the manhole or chamber may occur.

7. Chambers, pits, or manholes coniag valves, meters, arelief valves, or other
such appurtenances to a distribution system, shall not be connected directly to
any storm drain or sanitary sewer.

WATER MAIN TAPS

1. Installationof Tapping Sleeves and ValveRapping sleeves andalves shall be
installed by the developer under the inspection of the Barbados Water Authority
personnel and as recommended by the Manufacturer unless BWA decides to
carry out installation itself. No work will be done (including excavation of the
existing main) except when Barbados Water Authority personnel are present.
The minimum depth of sl eeve, uded in
(450mm) (from finished road level to crown of sleeve)

Tapping valves shall be supported at all times to prevenagmeng sleeve from
slipping on the main. Tapping sleeves and valves will be field pressure tested
after installation on the pipe but before the tap is made.

First, the tapping valve will be opened and the sleeve and valve filled with water
and placed uther the rated pressure of the sleeve (200 PSI fand?® and
smaller, 150 PSI for Xthch and larger). The pressure gauge shall be observed
for five minutes with no loss of pressure. Then the pressure shall be released, the
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valve closed and procedure raper with test pressure against the outside of the
valve gate or wedge.

When tapping sleeves are furnished with test plugs, the test may be made in a
sinde step with the valve closed and pressure applied through the test plug.

O thru 2 oice Wanheetions Ap@ications shall be made to the
Distribution Department or Customer Service Section of the Barbados Water
Authority and will pay current fees for -#ach and 2inch meters prior to
construction and installation of water service connestioOnly those
connections, which have been applied for and approved, will be made.

Service lines will be made perpendicular to the water main unless otherwise
approved. All taps will be made substantially as shown on the Standard Details
(See Figure 1, ppendix A) Services lines will be installed with a minimum
depth of cover of l&wiches and a maximum depth of cover ofi2dhes.
Service connections must be installed prior to pressure testing and sterilization.
Allowance for the joints in service connmemns will be included when
computing the allowable leakage. The Contractor shall flush each connection
after testing and sterilization is complete.

Service linesinthrequarter (3/40) HD polyethyle
permitted, provided that whe crossings occur such service lines are sleeved
SCH 40PVC pipe. This sheath shall be at least 50% bigger than the outside
diameter of the HD polyethylene service line or at least one and half inches (1

i 0) in diameter whichever is greater.

Service conections to PVC pipe shall be made by using tapping saddles
threaded to accept corporation stops. Saddles, corporation stops and grip/pack
joint fittings shall be capable of withstanding working pressures at least up to
the working pressure of the PVC pip

Service lines shall be connected to the main with the following:

A saddle which shall be suitable for
to BSPi AWWA catalog No. S903. The saddle shall be manufactured from

a metal alloy (red brass: &65-5) as per ASTM B2 and AWWA C800. All

hinge pins and bolts shall be manufactured from silicon bronze. All bolts shall
be 5/160 slotted hexagonal head used
into the bottom strap of the saddle, which shalsbiably tapped to receive the
bolt. The gasket for sealing the saddle to the PVC pipe shall bei Bumabber
manufacturedto ASTMID2000 fA0O0 ring design.
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Metal alloy (red brass: 85-5-5) corporation stop manufactured to AWWA

C80089 standard with &, i nl et and outl et thre
compression coupling nuts, to BSP and plug.
I n new streets, pi ping beneath paveme

prior to paving. Backfill shall be compacted as specified with extreme care taken
to prevent damage to the piping. Piping beneath paved areas will be one
continuous piece (See Figre 1 of Appendix)

Meter locations shall be as shown on the standard dé&sts Appendix A)In
areas with sidewalks or proposed sidewalks, the meter is $etka the verge
totally out of the sidewalk. Meter will not be set in driveway locations.

Meters will be installed by theBWA personnel after the lines are approved
by the Engineer.

Service connections shall kerininated at the road reserve with akggrip joint
straight coupling with IJ0O male iron pi

3. 4 Inch and Larger Service®ater meters 4nch and larger and fire lines with
detector checks shall be installed by the BWA. Such installation shall conform
to the Standa Details. All portions of the installation, including property line
valves, shall be contained within the road reserve streetafghitly. Where this
is not feasible because of vault size or limited Hgfhtvay width, the required
additional rightof-way shall be transferred to the Barbados Water Authority.
The Contractor shall consult with the project inspector to determine location of
meter vaults before installation begins.

4, Cross Connection Contr@ackflow Prevention):

a. Devices shall benstalled in accordance with SCDHEC Backflow
Prevention Manual.

b. There shall be no connection between the distribution system and any
pipes, pumps, hydrants, or tanks whereby unsafe water or other
contamination materials may be discharged or drawrth@system.

C. High hazard category cross connections shall require an air gap
separation
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Connected System Hazard Level
Sewage pumps High
Boilers High
Cooling Towers High
Flush Valve Toilets High
Chlorinators High
Agricultural pesticide mixinganks High
Raw water irrigation systems High

Table 3.0 Some CrossConnections and Potential Hazards

d. All piping up to the inlet of the backflow prevention device must be
suitable for potable water. The pipe must be AWWA approved. Black
steel pipe cannot be used on the inlet side of the device.

e. Fire line sprinkler systems and dedicated fire lines, except those in the
high hazard category shall be protected by an approved double check
valve assembly.

J. BACKFILL

All backfill shall be of a norplastic nature free from roots, vegetative matter, waste,
construction material, or other objectionable material, including but not limited to rock
larger than 2/3 cubic foot. Rock shall not exceed 10% of the fill material, and shall not
be phced within 2feet of the pipeline or within-Bet of finish grade. Backfill material

shall be capable of being tamped by mechanical tamps using relatively low velocity and
heavy blows. The material shall have no tendency to flow or behave in a plastierma
under the tamping blows. Material deemed by the Engineer as unsuitable for backfill
shall be removed from the job site before backfilling operations begin.

1.

Replacement of Wet Or Unsuitable Materilhen the Engineer determines that
the materialexcavated from the trench is unsuitable for backfill because of the
material type or because it contains excessive debris, rock, or organics, it shall
be removed from the project and replaced with a backfill material approved by
the Engineer.

Backfilling of TrenchesTrenches shall be backfilled immediately after the pipe
is laid. Backfill around pipe and to an elevation of one (1) foot above the pipe
bell shall be done only by hand andl@yers not exceeding six (6) inches with
every layer thorougiltamped. Successive layers of backfill shall be compacted
in place as specified below.

Should water rise in an unbackfilled ditch after the pipe has been placed, the
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Engineer may require the Contractor to remove the pipe, muck the trench and
relay the ppe.

a. Backfill of trenches within water main riglof-way. Trenches excavated
outside existing roadway may be backfilled, above the initial one (1)
foot, by mechanical means in layers up to twelve (12) inches thick,
unless otherwise approved by the Ewegr

b. Backfill of trenches within roadAfter pipes have been installed, the
trenches excavated within existing road shall be backfilled in layers not
to exceed (6) inches and layer must be thoroughly tamped. The track
may be backfilled with excavatethaterial provided the quality is
satisfactory to Chief Technical Officer of the Ministry of Public Works.

C. Marlfill shall then be placed in the trench and compacted in 150 mm
layers up to 75 mm from the road surface.

d. A little more than 75 mm 087 mm stone «il be placed on top of the
marl, so that it is slightly proud of the road, and rolled with and eight (8)
to ten (10) tonne roller. Any unevenness in the surface should be made
up with more crushed material.

e. Where the existing surface already rolled asphalt, then paragraph (d)
and (e) will not apply, instead, 75 mm of hot mix asphalt should be
placeal in the trench, compacted and roHedwith an eight (8) to ten (10)
tonne roller.

(See typical details in Figure 8 of Appendix)

K. COMPACTION REQUIREMENTS
Compaction for pipeline andppurtenancexcavations shall be attained by the use of
mechanical tamps. Each layer of backfill shall be placed loose and thoroughly
compacted in place. Heavy rollers, vehicles or other equipment shdbenused for
compacting backfill nor allowed to cross over completed work except at points
adjudged capable of adequately protecting the pipeline. Pneumatic tamps, ram type
tamps or vibrating tamps with sheefoot rollers will be required to meet the
spei fications of fAMechanical Tamp. 0

1. Pipeline ConnectianTrenches excavated outside existing road rightwaty
shall be backfilled as specified above and tamped thoroughly.

a. All material shall have an iplace density of at least 95% of maximum
dersity or as directed by the Engineer.
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b. Should any public or private roadways, service road, drive, etc. be
encountered during this construction, the Contractor shall at the
Engineeros direction comply with t
below forwork within road rightof-way.

2. Compaction Within Road Righif-Way. Trenches excavated within existing
road rightof-way, and all structure excavation regardless of location, shall be
backfilled as previously specified and thoroughly tamped:

a. Unless otherwise required by the controlling agency, all material from
the bottom of trench to within six (6) inches of the-guéade shall have
an in place density of 95% of the maximum dry density as defined by a
standard proctor curve for the material.

b. All material within six (6) inches of the stgrade level shall have an in
place density of 100% of the maximum dry density.

C. On roadway shoulders, all material shall have an in place density of 95%
of maximum dry density.

L. REMOVAL AND RESTORATION OF PAVEMENT AND ROAD SURFACES

All removal and restoration of pavement and road surfaces will be in accordance with
the specifications approved by Ministry of Public Works.

All restored bituminous and concrete pavements shall be placed to existing cross
section and ride quality. Restored pavement will in all instances be flush and level with
existing pavement at the sawed edges, and at existing gutter lines where applicable
unless otherwise approved by the Engineer. When pavement repairs do not meet the
above criteria or are not performed in a workmanship manner as determined by the
Chief Technical Officer, Ministry of Public Works, the contractor will remove anrd re
perform the restoration as specified.

When cuts are to be made in street rigiftsvay uncer maintenance by the Ministry of
Public Works, the Contractor shall contact the Chief Technical Officer or his designated
representative before each separate pavement cut is made.

Pavement will be replaced as follows. In all pavement cuts either tmeapent
pavement or a temporarly Iipdavefmemltaclonass sth
(later to be replaced permanently) will be placed immediately upon completion of the
subgrade unless otherwise approved by the Engineer.

M. CONCRETE CONSTRUCTION
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1. Acceptance of Concret€oncrete shall be accepted on the basis of its meeting
the requirements listed under the Material Specifications and Detail
Specifications Secti@ The Inspector will accept no ready mix concrete
without the plant dispatch ket.

The Engineer shall make or require any tests, as he deems necessary to insure
that the concrete meets specifications. The Engineer may require the test to be
performed by an independent testing | ¢

2. PlacementConcrete will not be accepted if it cannot be placed within ninety
(90) minutes of dispatch time. Time requirements may fluctuate marginally due
to temperature. Concrete shall be deposited in such a manner so as to prevent
contamination by foreign materiahd segregation due to rehandling or flowing.
Segregated concrete and/or concrete containing foreign material will not be
accepted.

3. Forms Forms may be made of wood, plywood, metal, or any other material
strong enough to resist noticeable deflattar bulging between supports, and
the interior dimensions of the forms shall be such that the finished concrete shall
be of the form of the dimensions shown on the Plans. The design of the forms
shall take into account the effect of vibration of concestét is placed and also
the rate of speed at which the forms will be filled. Forms shall be coated with a
lubricant as approved by the Engineer.

Mechanical vibrators, of an approved type, and continuous spading and/or
rodding of concrete shall be usedpmduce proper contact of concrete with
forms and reinforcing steel in piers and with forms and pipe in monolithic
inverts insuring a compact, dense and impervious artificial stone of uniform
texture.

4. Curing: All concrete will be cured for a seven) (fay period after placement
according to the following procedure.

a. Forms will normally be left in place for the entire seven (7) day period.

Exposed surfaces not covered by forms will be kept moist continuously
for the entire seven day period or wide cured through use of an
approved curing compound which will be applied after all surface water
has disappeared.

b. At the discretion of the Engineer, forms may be removed after the initial
set and before the end of the seday period. In such casebe areas
previously covered by forms shall be cured as described above.

C. The Engineer may permit backfill of certain structures (e.g. concrete
piers) before the end of the curing period. In such cases, the forms shall
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be stripped and the surfacesttliemain exposed after backfill shall be
cured as described in (a) above. Curing compound shall not be required
for backfilled surfaces except where specified by the plans or Specified
Provisions.

5. Finishing The structure shall have a uniform andtteed surface. All form
marks exposed to view shall be rubbed off with a stone.

6. Testing The following tests will be performed by thmatchingplant, on the
behalf of theengineerto ensure the concrete quality:

a. Compressive strength in accordamweith ASTM G31 and ASTM E39.
Test cylinders which are formed in the field will be left in the field until
compression testing (7 day, 14 dayd 28day) is completed thereby
more closely approximately the curing conditions of the field placed
concrete.

b. Slump Test in accordance with ASTMX43.

C. Air Content Test in accordance with either ASTMLZ3 or ASTM G
231.

N. TESTING AND INSPECTION

Required testing of pipelines and valves shall be domer the direct supervision of

the Barbados WateAuthority (BWA) and must be conducted in accordarleeir
standard tesfAll costs associated with the test (i.e. water used for testing, wages related
to testing, etc.) will be billed to the contractdtield testing shall not negate the
requirements fomaterial certifications. Unless otherwise directed by the Engineer, all
testing and disinfection will be completed prior to connection to any existing line. The
Contractor shall provide open ventilation of confined spaces. The Contractor shall be
respondble for providing all equipment and personnel necessary to comply with general
health and safety regulations for confined spaces.

1. Hydrostatic and Leakage TesBressure and leakage tests must be conducted in
accordance witlthe BWA standard tesOncompletion of the line or sections of
the lines, connections and appurtenances, the line shall be filled and
hydrostatically tested. The water for this purpose can be taken from existing
l ines wunder the supervision ofillbeg he E
measured by the Inspector with a meter furnished by the Barbados Water
Authority. All leaks and any defective material shall be repaired or replaced to
the satisfaction of the Engineer and the tests repeated until the requirements of
this specificabn are met. Any special equipment, pumps, etc. required to make
the test shall be furnished and operated by the contractor as directed by the
Inspector.
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The Contractor shall use great care to be sure that all air is expelled from each
section under testf fire hydrants or other openings are not available for the
purpose of expelling air, the Contractor shall provide air releases of sufficient
size (as determined by the Engineer) in accordance with Barbados Water
Authority standards, at his expense. $ipeprocedures for testing mains are as
follows:

a. The system must be pressurized using an adequately sized pump to a
pressure of at least 225 PSI. Approximately 1,000 ft or 50 joints of pipe
must be tested simultaneously. When the pressure is hetbd®SI for
1 hour the level of leakage must be zero.

b. Pressure and leakagetgewill be run concurrentlfor the duration ofthe
test
C. The Inspector will begin the test and remain atsike for the duration of

the test making sure that thegepressure is maintained within £ 5 PSI.
The Contractor is to maintain the pressure within £ 5 PSI for the duration
of the test period.

d. If leakageoriginates from any section of the pipeline under test after the
test hasbegun,the test will be terrmated and rscheduled after the
Contractor has verified th#tte problem has been rectifidaut no earlier
than the next work day.

Disinfection of Mains All of the water mains installed shall be thoroughly
flushed and disinfected before being glddn service. This work shall be done
under the direct supervision of the Water Quality Technologist and in
accordance with current AWWA Standard C651. The Contractor shall supply all
labaur, equipment and materials necessary for carrying out this work.

a. I n gener al , one approved met hod
met hodo is as foll ows:

i Before being placed in service, all new mains shall be thoroughly
flushed then chlorinated with not less than twefg (25)
milligrams per liter of availablehlorine.

il Water from the existing distribution system or other source of
supply shall be controlled so as to flow slowly into the newly laid
pipeline during the application of chlorine.

iii. The solution shall be retained in the pipeline for resslthan
twenty-four (24) hours and then flushed thoroughly with a
potable water of satisfactory bacteriological quality before
starting the sampling program.
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b. The contractor or owner shall collect a minimum of two (2) samples
from each sampling siter total coli form analysis. The number of sites
depends on the amount of new construction, but must include al dead
end lines, be representative of the water in the newly constructed mains,
and shall be collected a minimum of every 1,200 linear feet.

C. Prior to sampling, the chlorine residual must be reduced to normal
system residual levels or be ndatectable in those systems not
chlorinating.

d. These samples must be collected at least twienty (24) hours apart
and must show the waterline te Bbsent of totadoli form bacteria.

e. The chlorine residual must also be measured and reported.

f. If the membrane filter method of analysis is used for ¢bk form
analysis, norcoli form growth must also be reported.

g. If the noncoli form growth is greater than eighty (80) colonies per one
hundred (100) milliliters, the sample result is invalid and must be
repeated.

h. All samples must be analyzed by a certified laboratory.

3. Drainage of MainsDrainage of mains and disposal of chlorigateater shall be

in accordance with the Ministry of Health regulations. Mains shall be drained to
sanitary sewers, where available. Drainage directly to surface waters (streams,
lakes, ponds, etc.) will not be allowed.

Drainage branches, blewffs, air veits and appurtenances shall be provided
with valves and shall be located and installed as shown on the Plans and
Standard Details. Drainage of mains will be accomplished in such a manner as
to minimize erosion and siltation to adjoining properties. Wagooity from
drainage and/or blowff will be dissipated as necessary to prevent erosion.

Drainage branches shall not be connected to any sewer, submerged in any
streams, or installed in any other manner that will permit back siphonage into
the distributon system.

No flushing device shall be directly connected to any sewer.

O. REPAIRS

The Contractor shall make any needed repairs to newly instiadletivatedmains.
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Repairs to existing and/or activated mains will be made by the Barbados Water
Authority unless the Contractor is otherwise directed by the Engineer.

1. Repairs to New MainsRepairs shall be made by cutting out and removing the
damaged/defective section and replacing those with new pipe using long pattern
solid sleeves to connect plaimds. Bell clamps will not be allowed to repair
newly installed mains.

2. Repairs to Existing MainsThe Contractor will not be required to repair existing
mains unless specifically directed by the Engineer, or specified elsewhere in
these specification&®epair methods will be considered on a case by case basis.

P. RESTORATION

All surfaces and structures (both public and private) within and adjacent to the
construction operations shall be restored to a condition comparable to that existing prior
to canstruction or as specified in the special provisions.

All surplus materials shall be disposed of in a manner acceptable to the Engineer, and
the construction area shall be left in a neat condition, with special attention called to
proper drainage, smootess of surface, and general clean up. No machinery or
equipment shall be left or stored on the job site after the project is completed.

Unless otherwise specified, complete restoration to include fertilizing, seeding, and
mulching of any and all areas tlisbed during construction shall be completed within
thirty (30) working days following the initial ground disturbing activity.

1. Water meters, valve boxes, drain pipes, and other structures encountered shall be
reset or relaid to match or clear surfagade and/or water main pipe grade as
applicable.

2. All shoulder areas shall be restored, stabilized, and maintained to their original

condition. Concrete, asphalt, gravel, and dirt walks, drives and roadways are to
be replaced to their original shaged serviceability. Unless otherwise approved

by the Engineer all areas (shoulders, side streets, drive, parking areas, etc.)
which exhibit a gravel surface at the time of construction will bgrageled

with a minimum depth of six (6) inches of approfgiatone” compacted-

place for the width and length of the disturbed area and then feathered gradually
into the existing cross section.

The Contractor should note that all existing side streets and drives which are
eitherdirt or gravelwill be restore as specified for graveled areas.

3. Refuse Burial The Contractor shall not bury rock, broken concrete/asphalt,
construction material, timber, etc. within the street or water main-oighvay.
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4, Rip-Rap The Contractor shall place stone-rgp asspecified in those areas
subject to severe water action where directed by the Engineer.
Placement of rigap as shown on the Construction Plans shall be considered a
guide only, with final determination made at the time of construction by the
Engineer. Elter the addition or deletion of quantities may be required.

Stone riprap will be placed as indicated on the Standard Details immediately
following pipe installation and will be installed no steeper than 2:1 slope except
when specifically approved by thEngineer. Grading will be required as
necessary to insure continuous even flow.

The riprap installation shall include a#larthworksnecessary to stabilize the
creek bank and to provide cover for the water line.

5. Jute Netting/Erosion BlankeThe Contactor shall install jute netting or Erosion
Control Blanket in areas subject to high runoff velocities, areas subject to
concentrated runoff and on steep slopes as shown on the plans and/or as directed
by the Engineer.

6. Fertilizing, Seeding, and Mulahg: Established lawns and landscaped areas
damaged by construction shall be restored to their former condition by seeding,
unless the type and condition of the existing sod warrants it being cut, removed,
preserved, and replaced. All areas, regardlepsemious condition, damaged by
construction shall be fertilized, seeded, and mulched.

REFERENCE:

BRINLEY, D.S. and JACKMAN, C.A. Barbados Water Authority Specifications, April 1999
YORK COUNTY SOUTH CAROLINA. York County Water Specifications, March 2004
BIWATER LIMITED. Water Industries Manual, 1993

AMERICAN WATER WORKS ASSOCIATION. Water Transmission & Distribution, 1996.
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lll.  APPENDICES:

A. OUTSIDE DIAMETER RANGES FOR UNIVERSAL
COUPLINGS & UNIVERSAL FLANGE ADAPTORS
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Outside Diameter Ranges for Universal Couplings & Universal Flange Adaptors

10Uni ver sal Stepped Coupling ODG6s ( mm)

3x4 - 84/106i 109/133

5X6 - 109/133i 157/183
7Xx8 - 193/215i 218/242
9x10 - 242/268i 266/292
11x12 - 301/327 324/350
15x16 - 372/3961 384/41D

20Uni versal Straight Coupling & Universal Fl ang

40 -109/133

60 -157/183

80 -218/242

100 - 266/292

120 - 324/350

140 - 372/396

160 - 436/462

180 -495.3

200 -548.64
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B. TYPICAL WATER DETAILS
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Iltustrations of good handling and stacking practice

ON SITE

(& <

o

GE i\
L

= | !me” 0"

Correct way“lo oli-load

Correct way 10 load pipes

Individual pipe siacks on site

Source: WAA/WRc: uPVC Manual :1989

Figure 2. Handling and Storage on Site
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Tllustrations of geed handling and stacking practice
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Source: WAA/WRc: uPVC Manual :1989

Figure 3. Handling and Storage in Depot
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Source: WAA/WRc: uPVC Manual :1989

Figure 4. Typical Concrete Thrust Block Support for Hydrant
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