
CALAMBA WATER DISTRICT 

PROJECT: WATER SOURCE DEVELOPMENT FACILITIES & ACCESSORIES 
SUBJECT: SCOPE OF WORKS AND SFECIFICATICNS 

C. CIVIL WORKS 

I. Scope of Works 
C.l Earthworks 

Excavation: 

Except when specifically provided to the contrary, excavation shari include the 
removal of materials of whatever natured encountered, including all obstructions of 
any nature that would interfere with the proper execution and completion of the 
work. The removal of said materials shaLl conform to the Fines and grades shown or 
ordered. Unless otherwise provided, the entire construction site shall be stnpped of 
all vegetation and debris, and such materials shalt be removed from the site prior to 
performing any excavation or placing any filL. The Contractor shall fumish. place. 
and maintain all supports and shoring that may be required for the sides of the 
excavations, and all pumping, ditching. or other approved measures for the 
removal or exclusion of water, including taking care of storm water and waste water 
reaching the site of the work from any source so as to prevent damage to the work 
or adjoining property. 

The walls and faces of all excavations in which workers are exposed to danger 
from unstabLe ground shall be guarded against by a shoring system, sloping of the 
excavation, or some other acceptable method. The contractor shall furnish, install. 
and maintain such sheeting, bracing, etc.. as may be necessary to protect the 
workers and to prevent any movement of earth which could injure or delay the work 
or endanger adjacent structures. In excavations which workers may be reouired to 
enter, excavated or other materials shall be effectively stored and retained at least 
600mm or more from the edge of the excavation. AU excavation and trenching 
operations shall conform to any and alt national, provincial and local safety 
requirements. 

Excavation beneath pronosed structures Except where otherwise specified for a 
particular structure or ordered by the Engineer, excavation shall be carried to the 
grade of the bottom of the footing or slab. Where shown and ordered, areas 
beneath proposed structures shaH be over-excavated. When such over-excavation 
is shown on the drawings. both over-excavation and subsequent backfill to the 
required grade shall be performed by the Contractor at his own expeilse. When 
such over-excavation is not shown but is ordered by the Engineer, such over-
excavation and any resulting backfill will be paid for under a separate unit price bid 
tern if such bid item has been established; otherwise payment will be made in 
accordance with negotiated prices, After the required excavation or over-
excavation has been completed, the exposed surface shall be scarified to a depth 
of 150 mm (6-in) brought to optimum moisture content, and rolled with heavy 
compaction equipment to ninety-five nercent (95%) of maximum density. 

Excavation beneath Neas to be paved. Excavation under areas to be paved shall 
extend to the bottom of the aggregate base, if such base is called for: otherwise it 
shall extend to the bottom of paving. After the required excavation has been 
completed, the exposed surface shall be scarified, brought to optimum moisture 



r.nnfent nrl rnPirl w,tb hpvy rnmrrtinn Pqtiiflment hi ninelw pnrnnt [qfl0/)  N 
maximum. 

Cl Columns and CHB Wall 

1. Preparation cf Equipment. All equipment for mixing and Iransporting concrete shall 
ue Cie'i. LJeL,iis Snäii ut ieijiUvu iuiii Spab RE) Ut ULCL4JPéU ,y CU'lCit. ru,iIb 
shall be properly coated. Masonry filler units Ihat will be n contact with concrete 
shall be well drenched. Reinforcement shall be thoroughly clean of deleterious 
coatings. All laitance and other unsound material shall be removed before additional 
concrete is placed against hardened concrete. 

2 Miyjpr, P/ar-inn and fl,,*,r, nf flnnrrte AlE rnnrretp ch2ll he mixed inHi thpr 
uniform distribution of materials and shall be discharged completely before mixer is 
recharged. Curing shall be maintained above 10°C and in moist condition for at least 
the first 7 days after placement 

3. Fomjworks Design and Removal Forms shall result in a final structure that 
CUuPIUlIliS Li sirdpb. i cs, dr'cj Juujiisiuiis ul iii uujtriibn as iquiitJ by he 
design drawings and specifications. It should be tight to prevent eakage of mortar: 
also it shall be properly braced or tied together to maintain position and shape. 
Forms shall be removed in such manner as not to impair safety and serviceability of 
the structure. Art concrete to be exposed by form removar shall have sufficient 
strength not to damage thereby. 

4. General Procedures: Placed CHB, steel reinforcements, concrete, ties and all other 
appurtenances as shown and as required to provide a complete and workable 
installation. Where steel reinforcement spacing details are shown, the 
reinforcement bars shall conform thereto and shall be placed as indicated provided. 
that th rnfnrnempnt harq shIi he r.nrnplpte nri r1en,itp rerirdItacc nf whpther 
or not these reinforcement bars are specifically shown. 

5. Layihg of CHB Wall: Excavated areas shall be in a reasonably dry condition when 
the reinforcement bars!  concrete and OHS are laid. All inside spaces shari be filled 
with grout/mortar and shall encase fully the reinforcing steel. The minimum 

[cu sipa b ISO 11111. iho piiiiiiutjicjii b LC_ Lid uiAiiiuIii 

spacing of 1200 mm on center. The minimum diameter shall be 10 mm. Horizontal 
reinforcement shall be provided in the top of the wall footing and at the top of the 
wall openings. 

6. Column Fabdcation: Excavated areas shall be the same as CHB wall lying. Shoring 
and scaffolding shall be undertaken propedy and adequately so as to support or 
brace masonry units during construction and throughout the period of hardening Is 
grouL Grouting shall be done in layers that will assure proper filling of all voids and 
keyed properly to prevent slippage of bond. The number of vertical reinforcement 
shall not be less than four (4), nor shall the diameter less than 10mm. Lateral ties 
2C hnwn pnr,inqp alE innniti t-flnI hr I fprl 4Ie chRH he nPreri nnf !pcc th2n P 

mm and not more than 125 mm from the surface of the column, Maximum tie 
spacing shall be 200 mm. 
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coating that would destroy or reduce bond. Steel reinforcement shall be cut to its 
desired length as specified on the plan. 

8. Testing: Testing of masonry materials shafi be done by applicable government 
bodies or their authohzed agencies, according to testing procedures and other 

ItVdl IL sqUllellJthlts idd kn such ies. Ut a'isI ru ul Lhe buvc. icihiy 
shall bed one in accordance with ASTMC14O-70, Method of Test for Concrete 
Masonry Units. 

C.3 Backfill/Restoration 

1. A newly laid Cfr3B wall shall be backfllled at east 0.6Dm 100.80 m above the top 
of the footing at the end of each day with selected material obtained from the 
excavation Materials used for backfill shall be selected, free from grass, roots, 
hrijh nr nther ,pnpttinn nr rnrk hR,irri mnyim,pm rlirnpncnnc 1prnpr thRn 
150mm (6 in). If in opinion of the Engineer!  said material is unsuitable for backfill 
purposes, borrow material having the sand equivalent value of not less than 
twenty (20) (ASTM — D2419) shall be used for this portion of the trench backfill. 
Selected material shall first be brought up to mid — height of the column post and 
CHB wall's dimension below natural ground level and then compacted: then the 
ciuejiii'Ji il lie Uaekiii lu 150mw (Gui) Luv th0 pipt FlidyLt dCU iiU 

compacted. Such material shalr be compacted to ninety fve percent (95%) of 
max. density where the trench is located under proposed structures and ninety 
percent (90%) of max. density elsewhere. Compaction shall be obtained by 
tamping it not more than 150mm (6Th) ayers or by using excess water and 
passing a concrete vibrator between the pipe and the side of the trench. Obtain 
and complete (IR) inspection request form prior to backfiFling, the works may 
proceed upon approval of the Supervising Engineer. Remainder of the trench 
shall be backfUled not later than the following day. 

Barricades and warning lights satisfactory to the Engineer shalE be provided and 
mRrntRpn frir RIP in A,hir.h ras nf heuy cteel piRtes, adeqriteIy hrrerl hriHgec nr 
other type of crossing capable of supporting vehicular traffic shall be furnished. 

2. Concrete pavement shall be replaced with the same kind or better material in 
conformance with the latest specifications, rules and regulation, and subject to the 
inspection and approval of the agency having jurisdiction. 

C.4 Wooden Cabinet 

flnnerel Rpni iirernntc 

The work calrs for the performance of au operations to fabricate and install wooden 
cabinets, cabinet doors, hinges! catches, edger, and all miscellaneous cabinet items 
not specifically noted, but required for proper execution of the work Materials to be 
2rnhier hiI he thnrnirnhTy nipn nnrl rin, nd rn+r1 with rfflrrn pRint finih fre 
from any defect that might affect the application. 



Inlpsc snerifirally nntprl in nthpr serthnnc nf this cnnrifirtinn mjrpJIaneri 
cabinet items shall be fabricated and installed ri accordance with the requirements 
of this section of the specifrcations. The contractor shall verify aU measurements in 
the field; submft shop drawings to the Engineer, showing sizes details of the 
fabrication, method of assembly and installation. Fabrication of work shaV not 
commence until all shop drawings are approved. 

Materials and accessories shall be carefurty handed at alt times in storing and 
handling to prevent damage to the surfaces, edges and ends. 

09hin9t5 hnIr he rarpf,illy hnderi et nil times rlrinn cleI'vry 8riy rlmg tin th 
surfaces and edges shalt be bear (repair or retouch) by the contractor. 

Painting work — folPow paint manufacturers specificaflons. 

C.5 Rrem nd Pnnf1ev Sionhorci 

The work calls for the performance to install panaflex sign board with steel or aluminum 
frame, letlerings and au miscellaneous items, but required for proper execution of the 
work. Materials to be applied shaD be thoroughly clean, free from rust, free from any 
rfprt nr crrntrhpc that rniriht affpr.t the nr paPty nf the tm rntpd with nrimpr 

The contractor shaR verify aFt measurements in the fietd submit shop drawings to the 
Engineer or owners representative, showing sizes, detaUs and method of installation 
Installation work shall not commence until afi shop drawings are approved. 

I .Stee! sir lurnin,,rr rrr,e' Prnm hnU be fhrir'nter1 intn!!pd in rrnrrrre 
with sizes, thickness!  gauges, height and length and or specified in the drawing 

2. Lettehngs: All letterings shall be high quality material in accordance with orientation, 
sizes, dimensions, height and corner curve as specified in the drawing. 

Mar.hanir.at  Wnrkc 

Exhaust Fan: Use 1 set of exhaust fan with 75mm to lQOmmø pvc pipe connector. 
Exhaust fan installation shall be in accordance to standards and specified drawing. 

ii MATFR181 gPFr.lpICATInNs 

A. Concrete Hollow Blocks  

Size of concrete holjow blocks shaD be 12.5cm (5") x 20cm x 40cm no deforms and 
dried as delivered. 



h Piywnnd 
• / thk marine plywood for flooring and wafling 
• 1/4 

thk ordinary plywood for back board. 

c, Liston edger: 25mm x 25mm kiln dry good lumber 

ri Wnnri Frmp flmm v 7mm kiln riru Pj,rnhpr hae 'rnnnrt 

e. Cabinet Handle: 8mmz x 100mm stainless type cabinet handles 

I. Catches. Standard type magnetic catches 

a Hr5: tninI type rhinnt hinn nth nrnpP! 

h. Paint: Duco White Color'. 

i. Adhesive: Stikwel glue. 

rmn nr1 I Attprinn \A/nrkq 

1. Frame: SteeF or Aluminum 25mm to 38mm angle bars 
2. Letterings: High quaflty material for letterings 

Pintfln \AInrk 

1. Concrete; Latex paint for concrete wall. 
2. Wood: Flat wall enamel and QDE Ducco paint 
3. Steel: Epoxy primer with epoxy paint gray top coa 

w D!SCH4PGEP!PESVSTFM 
Galvanized/ron Pipes 

Pipe Description: Pipes shaH conform to the requirements of the ASTM A53/A53M 
or ASTM A120 and shall be Schedule 40. 

Pipe fiHinn sheU cnnform to the reqfrirefllents o A5/AkJ  BS 3 (Me"e!e Iron 
Threaded Fillings Class 150 and 300) and shall be Class 150. 

Pipe Construction: The pipe shall be practically straight and both ends of the pipe 
shall be at right angle to the axis of the pipe. The nside and outside surfaces of the 
pipe shall be free from injurious defects. Unless otherwise specified, the length of 
[ire pipe shaH be 6 ietci, Tije LueIdrILc I;; b pius 6 ii,eei WrtrIUUL lICCL'VC 

tolerance. Pipes shall be clearly marked with Trademark. Nominal Size. Length and 
Class of Pipe. 

The pipe threads shall be made according to American Standard Pipe Taper Thread 
(NPT) with taper angle equar to V47'. 

Pipe shaH be coated with zinc, both inside and outsde surfaces, in accordance to 
ASTM A1531A153M-05 (Standard Specification for Zinc Coating (Hot — Dip) on Iron 
and Steel Hardware) 
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Pinp flimpn)nnc' Pinp shPr rnnfnrni tn thp fnIInAnn rlimpncinnq nd wpinbts- 

• Nomin& Pipe ze, in 2 3 4 
LNominal Diameter, mm 50 75180 100 

Outside Diameter, mm 60.3 88.9 114.3 
,_ -t _ -------------- . 

iLIiCIdiILctUuLiUcuIaIlIcLt,,ujiii) r,,o - 
. 
It/a rho 

Wall Thickness mm 3,9 5.49 6.02 — 
Tolerance (wall thickness) -12.5% -12.5% 
Weight per meter, kq 5.00-5.43 1 10.3-11.3 145-16.1 

'e ThrnrI' The pipe  phrpr ç  shnll he nide nrnrnn tn Amerjr. n  Qtnr19rd Pin 
Taper Thread (NPT) with tapec angle equal to 1 47. 

Nominal Pipe 
,si7 iF, 

2 3 4 

Nominal 
Diameter, 
mm  

50 75/80 100 

!Threadper 
11 1/2  

Pitch, j 0.087 0.087 0,087 

Coatings: Pipes shaH be coated with zinc both inside and outside surfaces. 

Rqrldnrr, Tpstinn' Fnr upru c', twn (2) smnIe prec rPnrecntinn erh nt nf nne 
hundred (100) pieces or less shall be tested for compliance with this specification• 
Any visible defect or failure to meet the quality standards herein will be grounds for 
rejecting the entire order 

Certification: The  manufacturer shall furnish a sworn statement that the inspecton 
a' id i r&iuyiCai arid pjui jss iav i I euhs Uiei uF cuniply wiU p U 
requirements of the applicable Standard(s) herein specified. A copy of the 
Certification shall be submitted Ic Calamba Water District. 

\A/ATEP MPTP 
Meter description The water meter shall conform to requirements of SO 4064 part 
1 Measurement of Water Flow in Closed Conduits-Meters for Co'd Potable Water!  
subject to the following additional requirements. 

- 

rAnter hM he rnnijfrt,irPr1 hu mmflnny 'nth 2 minimum nf 4(1 yerc pvperiprrp 
in the manufacturing of water meters. 
Meter capacity and dimensions shall be: 



Mter Si,e 75rpm (V) lflflmrn (4!) 

Maximum Registration 1 000 ]000 10000,000 

Maximum Water 
Temperature 

Maximum Working 
Pressure 

00 50 50 

bar 16 

Starting How m3/h 0.22-0.40 0.25-0.60 

Mivirnnm Flnw rte m'Jh Rfl-170 170..lflfl 

Transitions Flow q ±2% m3/h 1.4-8.0 2-12 

Minimum Flow qmn ±5% m31h 0.8-1.2 1.5-1.8 

Overafl Length mm 200-300 250-360 

Weight kg 14.1-15.5 17.0-19.4 

The meter hnrfy (Or r.qinn) sht he hrnnrl new rnni ifRr.b ,rr1 frnrn r.qt inn rnMed 
with polyester. Meter bodies shall be smoothly finished free from defects. Bodies 
which have been repaired are not acceptable. All coating shall be free from defects 
of any kind. Meter bodies shall have a common inlet-outlet axis and shall be suitable 
for horizontal installation, 
Meter shall be factory tested and shall register in accordance with 4064 
Gtaiidads. Aiiy listef iut (eeiinQ Use seiidacis wW Lie ubjecL to ejechos. 
Register 
Register compartments shall be self-contained and heumeticafly sealed. Register 
compartments that rely upon a compressed gasket for the hermetical sealing and 
which can be opened to repair the gear train, shall include an approved desiccant 
capsule. Register reading shall be of straight reading in cubic meter, 

Pulse Output 

Register shall include &ectrical outputs with a range of electric output options. 
Pulser can be easUy fitted on site without disturbmg the calibration seal or 
nterriiptir the wtr sipply The niilcer Ipiprfririt nJtr,ij chU he _rlirertinn 
designed to interface with almost all or any products]  providing a pulse resolution in 
accord with the fitted position on the register. Capable of volume and flow rate 
measuring control, remote reading system or computerized data acquisition system, 
including connectors andlor cable, shall be bi-directional designed to interface with 
the existing CWD multi log data logoer or products and any other measuring 
yaUyLS. 

Maximum Contact Voltage 24-28 V dc 
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Maximum Owput Fuise Voiume and ow rate 

Maximum Contact Current 5OmA 

Maximum Fower 

fli{ 

The lens covering the register dial shall be securely fastened to achieve hermetical 
sealing and shall be of clear tampered glass of 5mm minimum thickness (or of 
suitable syntheUc polymer which shall of be of high mpact, ultra violet stabilized 
polycarbonate resin film of clear transparencyj Dial lens shall be resistant to impact 
nu dLiissicjii. iicipaeL Itsisiar'G di, Lit tdkell db [h edpdiiili[y 0 itb [lit iiIdLt 

of a 12mm diameter steel ball dropped from a height of one (1) meter without 
sustaining any evident damage. Abrasion resistance shall be taken as the capability 
to resist permanent scratch marks using a material not harder than Philippine one-
peso coin. Meter dial lenses shaD be held in place by a hinged id or similar holding 
device of suitable synthetic polymer. 

Register Box Ring (Bonnet) and Lid 

Register box ring and lid shall be of the same material composition as the meter 
body or of suitable synthetic polymer. 

Sealing 

PRr'h mpter hIP he i nnhip.rl with 2 Smm dmater rnpper wir nd nther rthIe. 
type of seal system to discourage unauthorized opening or removal of the meter and 
also to indicate if such unauthorized act has been made All elements of the sealing 
system, including length of wire, location of wire holes, etc., shall be suitable for 
covering all possible means of tampering, in particular, disturbance of the coupling 
nuts, of the accuracy adjustment device, if there is any: and of the register 
dstilibiy. The sei iia ii jiaiik dilu build) 10: tai'y Ly d cJpesu LOuJ. 
The sealing elements shall be provided in such a way that after sealing, both before 
and after the water meter has correctly installed, there is no possibility of altering or 
dismantling the meter without damaging the sealing elements. 

Steel-flange 

The flange shall be cast iron and shall be furnished with bolts, nuts and gaskets. 
The flange bolt circle and bolt holes shall match with two (2) ends water meters 

Cable and/or Electrical Output Connector 

Th r9h1e Irnnnertnr chntl he ndntbe tn th C\A/D mn_Inci flt lnnnr nnr4 nther 
products. 

Test Method and Equipment 



The mthnrlq Rnrl mns tn he AmpfnvArl in dptprminnn the rnmnhinnrp nf vter 
meter shah be in accordance with ISO 406413. (Test methods and equipment). 

lntial Accuracy test 
Pressure Tightness Test 
Head Loss Test 
4pIrtpr1 Fnr1iirr,r Tpqt 
Metallurgical Test 
Final Accuracy test 

Warranty 

The mn'ifnrt,,rer alsn 11nrnntAAs flint repIremPnts (whnlp mptpr) renJremnt 
parts and service shall be made available within thirty (3D) calendar days from 
notice during a period of at least five (5) years from date of acceptance. 

Certification 

The rn2nuft11rer chRrl f,rrnib qwnrn qttpment that thA incpnntinn nnr nil if the 
specified tests have been results thereof comply with the requirements of the 
applicable Standard(s) herein specified. A copy of the Certification shah be 
submitted to Calamba Water District including laboratory test of accuracy from a 
reliable Focal laboratory such as in Maynirad / Manila Water. 

inn Fpttinns 

Cast iron fitting shall conform to the requirements of AA CUD (American 
standard for cast iron and ductile iron fittings. 2-in through 48-in., for water and other 
liquids) or is r13 (cast iron pipes, special casting and cast iron parts for pressure 
mainlines). 

Fitting shall have a wall thickness of not less than that of the pipe with which they 
are used and the ends shall have the ends suflabje for making watertight joints. 

Fitf1ng Construct/or: Fittnnc pre  mfli!frtIErPd of diicti!e iron grade 0-O-O5 
(minimum tensile strength: 70,000psi: minimum yi&d strength: 50000; minimum 
elongation: 5%) as specified in AWNA 0110 or 0153. The flanges can be tapped 
for studs when specified. Unless otherwise specified flanges will have bolt holes 
straddling centedine, bolt hole drilling can be rotated when so specified. 

Fittinnq hJI he fFIrnjqhe1 with mpr.hnrpr nr finnnprl nints 

Mechanical Joints: AU mechanical joint fittings will be Bell and Bell unless 
otherwise specified. Mechanical joint fittings shall be rated for 350 psi working 
pressure for sizes 4"— 24. 

Air finge rP pinir ,ithni,t prniertinns nnrl re flirnhd cn,nnth 'V 'n,ith 
shallow serrations. The flanges can be tapped for studs when specified. Unless 
otherwise specified flanges will have bolt holes straddling centerline. Bolt hole 
drilling can be rotated when so specified. Flanged fittings shall be rated for 250 psi 
working pressure for sizes 4— 64". 
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Rofts SP'ds "d A(uts oJts ere hey head m2rhir, bolts with r2iiIr or bea"y bpv 
nuts as specified. Studs with one hex nut each are required for tapped flanges. 
Bolts, studs and nuts are ow-carbon steel per ASTM A307 Grade B: threads are 
ANSI 81.1 Coarse Thread Series, Class 2A external and Class 2B internal. 
Recommended studs are the same length as corresponding bolt length with "tap 
end threaded approximately the same length as flange thickness. 

Coating: All fittings shau be epoxy coated internally and externally in accordance to 
AVJA 0116 (protective fusion-bonded epoxy coatings for the interior and exterior 
surfaces of ductile-iron and gray-iron fittings for water supply service). 

p fl?f P Vnh'es 

All valves shall conform to the A'A Specifications 0509 (STANDARD FOR 
RLSIL!ENT SEATED GATE VALVES). Component parts are constructed of heavy. 
rugged proportions for extra strength to withstand pipe strain and possible shifting in 
underground service. Gate valves shall be flange or mechanical joint where the 
pipelinPs deci2n prciire k I flMP (Icn nqi) nr 1pcc h riqnnrl fnr minimi,n, 
water working pressure of 1.0 MPa (150 psi). 
The body shall be cast iron. 

The gate valve shall be flanged and mechanical joint. Flanges and drilring shall 
conform to ISO 7005 — 2 

All the reqiripnt rtt fRluPc hnu fi rFl hrlre ,ith nnminl dirnejpr th 
pipeline. The full bore ensures minimum pressure ross, as the valve does not cause 
any reduction n the flow path, other great advantages are that the full bore allows 
drilling and facilitates pipe pigging to ensure high quality potable water. 

The ductile iron core is fufi vulcanized with EPDM rubber internally and externally. 
'LJ ULJFI dILS le AWUSWU LU lEit r:uui:I If U LlJ CALCHt'lI UULJCI VU!LdP PLaL'UJ 

prevents creeping corrosion underneath the rubber. 

The fixed integral wedge nut reduces the number of moveable valve parts and risk 
of malfunction. 

The vatve shalk he non-risin2 $ern with minimum h,,n "fl" (f one 
above the stem collar), or rising stem. 

The valve shall have 50mm (2 in) square operating nut with cast arrow showing 
direction in which the nut is to be turned open the valve. 

The hcd' end rn,er hnt nd nut sh9  rrept sprifirtk,ns of ASTM 8-fl7 (rit 
roofed). 

The valve shall be encapsulated and shari conform to the following dimensions: 

3 6 Nominal Size, 2 4 

Nominal 
50 75 100 150 

Diameter,mrn . - 
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Length 
(Face to Face) 

mm 178-ISO 203-205 221-229 267-268 

Height 
(above 
Centeriiie) 

mm 241-326 297-318 334-345 443-448 

Weight kg 13-18 20-23 26-33 51-53 

All valve casting to be shot blasted prior to epoxy coating. Epoxy coating shari 
r-flnfnrm In A\AMIA SpnHficntions O5fl (PPflTFflTI\/E  EPDXY lhjTFPIOP 
COATINGS FOR VALVES AND HYDRANTS). Body and bonnet are coated 
internally and externally. Layer thickness shall be 250-400 microns on flat and 
pressurized parts and 150-300 microns on convex outer edge. 

STRAINEP 

a) The strainer should be designed for minimum weight and pressure ass. 

b) The screen shall be made of perforated stainless ste& plate and shaped to give 
maximum rigidity against the flow stream forces. 

r) Th effnrtiue ctnninn nre chnll h t PAst rnjihPp thnt nf the meter mn rqe 

inlets. 

d) An access cover plate shall be provided. 

e) Strainers shall be furnished with dual round-type flanged connections which are 
faced and drJed Bolt circle length and diameters shlJ be compatible with 
meter connection dimensions in conformance to SO 7005 —2. Sufficient flange 
boils: nuls and gaskets shall be furnished. 

f) The housing and cover shall be cast iron. Raised letters indicating the flow 
direction will be clearly visible. 

) Csirg hnit nirtc nr1 w9sber sh911 hQ mrp q rnpnnr 
containing not less than 57 percent copper or stainless steeL 

ELECTRiCAL WORKS 
SCOPE OF WORKS 

E.1 GENERAL SpEClFCATlONS:  
1. The work under this Division consist of furnishing all materials, equipment. 

tools, labor and all other services necessary to complete and make ready for 
operaUon the ecthcal Power described bebw and orkdicated in the 
ClCLLI+Lal plan 01 LA apecIjILaLlullo III OL.LIJlUOIRC WILl I LIJC POCOt CURILJII UI UIC 

PNlippine Electrical Code with the local requirements of the utility companies 
concerned and with the Focal government. 

2. A. Service to the pump and motor load must be 440V. 30, 3W+13 power 
system and service to the perimeter lighting must be 230V, 10, 2W + 1G 
power system. (For Barandal Pump Station) B. Service to the pump 230% 
30. 3W+1G power system (For Pasong Kalabaw Pump Station) 
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Thp nw ,nItRr1A r.hlp rp THHN iriqillRtpd ctrnr1pr4 pnrl flnnpr rnnrl,irtnr 
All ground wires shall be insulated grounds. 

4. Cable sizes are selected by applying appropriate de-rating factors for 
ambient conditions of installation as per PEC. 

5. Power factor for afl loads is assumed 0.80 
6. Size of grounding wire will be based on PEC table 3.10116 

u iedeis supAyi coiik1'uous c,ads ae kakeii as i25 01 ui 
load curfent as per FEC 

8. AU electrical materials shall be new and listed with the underwriters 
laboratories inc. shall meet their requirements and shaFl bear their label 
wherever standards have been established and label service is regularly 
furnished by that agency 

9. Mounting height shall be as follows: 
a. Convenience outlet shall be 300mm above floor finish 
b. Convenience outlet shall be 300mm above lavatories 
c. Wall switches shall be 140mm on center from floor finish 

10. Winng methods shall be as follows: 
. Poly iinyr rh1crkle (\/C) or 1PrpInefri.ed ro'v vi!y chicirr1 ''"C) — 

used when embedded in concrete waN or masonry and can be aid 
underground within 500mm deep from earth geade. 

b. Rigid Steel Conduit (RSC) — used in exposed I wet !ocavon and can 
be laid underground within 20mm deep from earth grade. 

11 Tn cmniy rrentifv thp pnPrty i iqp rncr rnrpd THHPj/T-1\A/NJ Rnr1 TW 
stranded copper conductor 

a. RED — positive or line 1 
b. YELLOW — negative or line 2 
c, BLUE — line 3 
d. GREEN — ground 
t. vVHT — 1 ; ui iuui ii 
f BLACK — homerun or main feederline 

12. PVC and metal conduit shalF be joined boxes or pull box to make a rigid and 
waterproof connection. lOf metal conduit is used as insulated busihing shall 
be provided at the end of the metal conduit on the inside of the junction box 
or pull box to prevent scuffing of the cable insulation 

13. AJI works herein shall be don under the strict supervision of a duly LICENSE 
ELECTRICAL ENGINEER 

E.2 LIGHTING FIXTURES SPECIFICATIONS:  
All uminares and ballasts shall be certified by the manufacturer 

Fixture Type A 

- 18W CFL wl ceiling socket of 4" 0 finish 

Fixture Type B 

- 30W Floodlight (CFL Type Lamp) 

E.3 OUTLETS AND SWITCHES SPECIFICATION$ 

1. Duplex wide series universal convenience outlet — grounding type wl 
faceplate 5  A 230V, 1-phase 

2. 1-gang normal switch (wide series), WA 230V 
3. 2-gang normai switch (wide series), WA 230V 
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1 The junction box cover shall be made waterlight with a suitable gasket and 
secured with stain'ess steel or cadmium plated screws or bolts 

2. Junction boxes shall be PVC type or galvanized steel 
3. Junction boxes sha!:l be flanged and designed for flush mounting if encased 

in Concrete 
4. Junction boxes shail be driJled or tapped for all conduit connection. Junction 

boxes shafl be instaRed such the covers are removable. 

E.5 P&JLLBOX CS) JUNCTIONS BOX(S) AND UTILITY Box (XI SPECIFICATIONS:  

I Wire r,,,flprt,,,jrpwy hnriy nr enuer rp fphrirtM nr fnrtnry csembIy nt 
minimum 16-gauge thickness GI sheet or galvanized steel, depth (H-150x. 0-
lCD x L-l200mm) 

2. Flush and surface wireway covers are available 
3. Wireway are exceeding 72 inches in length has two overlapping covers. 
4. Varity of fillings allow runs wlijch can change direction, junction and 

iI r liii ate. 

5. Standard wireway connectors (sdd separately) have a unique gate feature 
which can swing completely open allowing for continuous runs of wire and 
cable. 

6. Universal connectors are also available for adapting to other manufacturer 
wireway 

7. Gray acrylic electrocoat finrsh 

E.6 PULLBOX CS), JUNCTIONS BOX(S) AND UTILITY BOX (X) SPECIFICATIONS:  

1. Factory assembly 
2. The paneP board shall be UL listed 
3. GENERAL: Except as otherwise indicated provide panel boards enclosures 

and anciflary components of types, size, and ratings indicated which comply 
with manufacturer standard materials design and construction in accordance 
as required for complete instaflation. Where more than one type of 
nomnonent meets indicated renuirements selection is installers  nntinn 
Where types!  sizes or ratings are not indicated - 

4. Encjosures: Provide galvanizes sheet steel cabinet type enclosures in sized 
and NEMA types as indicated!  code-gauge, minimum 16-gauge thickness. 
Construct with multiple knockouts and wxirig gutters. Provide fronts with 
adjustable hidicatftg trim clamps and doors with flush Jocks and keys all panei 
IJUoIu CI IL;tjaulca r'tytu aorw WLLII LI.)' IucaLeu IJLJLJI III I9C I lu U'JIJI ViI 9 
equip with interior circuit-directory frame and card with clear pJastic covering 
provide PWDER COATED GRAY finish. 

5. Wet location panel boards shaR be NEMA 4 enclosures 
6. Use NLMA 1 enclosures for indoor use, primarily to provide a degree of 

protection against limited amounts of faiJing dirt. 
7. Equipment shall have a nameplate installed and mounted to the front cover 

and indicated panel board type, amp rating, voftage rating and short-circuit 
rating 



IH. MATERIALS SPECIFICATIONS: 
1. CONDUITS 

i. RSC 
Rigid Metal Conduit (RSC) 

Rigid Metal Conduit shall be hot-dip galvanizes steeL 
Threads shall be hot ga'vanized after culling. 

mm 
21 

Nominal Wall Pipe ze 
in 

Nominal Outside 
Diameter (mm) Thickness (mm) 

2670 27 
1 27 33A0 32 

- 1 '/4 35 42.20 3.4 
1% -- 41 4830 35 - 

2 53 60.30 3.7 

EM. ELECTRO MECHANICAL EQUIPMENT 

EM.1 VARIABLE SPEED DRIVE 
Features: 

I. Drive manufacturing facility shall be Iso 9001 and 14001 certified 
2. Part I accessories shall be UL type I listed to protect from dust and splashed 

waler. 
3. Enclosure shall be UL Type I listed to protect dust and splashed water 
4. Efficiency shall be 98% or better at tall speed and load. 
5. Shall be protected from atmospheric contamination by chemical gasses and solid 

particles. 
6. Shall be protected from vibration 
7. Provide AC line Choke or DC choke that reduce recbf}er peak current and totai 

harmonic distortion with accessories that protection from power line transients 
like utility power factor correction capacitor switching transients and AFI 
emissions. 

8. With ready terminal for PC connection 
9. Shall have accessory that prolong motor insulation life. 
10. Can operate the pump and motor during maintenance or breakdown. 
II With over voltage and under voltage accessory or motor load protection. 
12. Control panel shall be user friendly and in English language 
13. Displays — psi reading. 

Submittats — Shall include the following information: 
1. Outline dimension 
2. Weight 
3. Compliance to IEEE 519 

EM.2 GAS CHLORINATOR  

1. The chlorinator shall have a maximum capacity of 10 PPD (4.53 kg/day) of 
chroririe feed and shall be equipped with a chlorine flow meter of 10 PDD. 

2. The chlonnator design shall be of the vacuum operated solution feed type. 
3. The chlorinator shall be constructed of materials suitable for wet arid dry gas 

senvice. 
4. All springs used in the vacuum regulator shelf be of tantalum alloy 
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5, The rate value and seat shall be solid silver. A double thickness diaphragm shall 
be provided for vacuum regulation. 

6. The rate of gas feed shall be set manuaUy and shall remain constant until 
manually changed. 

7. The gas shall flow at sonic velocity and a differential pressure regulator shall not 
be required. 

8. The vacuum regulator shall mount directly on the container valve by means of 
corrosion resistant yoke assembly. A spring opposed inlet va've shall close tight 
upon loss of vacuum. 

9. Each vacuum regulator shaH be equipped with a loss of gas indicator and a gas 
tlowmeter. Aspring-loaded diaphragm actuated pressure relief valve integraf to 
the vacuum regulator shall be provided to relieve gas pressure. 

10. The vacuum regulator and ejector body shall be made up of most durable 
material such as tluoroplastics and fiberglass reinforced thermo-plastic that can 
wfthstand attack by chlorine in any form and to give the longest operational life. 

Il. The inlet capsule shall be a complete module installed without the use of any 
tools. 

12. The vacuum producing device shall be an ejector with a spring loaded check 
valve to prevent flooding of the vacuum regulator. 

13. Automatic swftchover shall be provided with automatic reset and integrally 
mounted vacuum regulator flow indicator. 

14. The chlorinator vacuum regulator vent gas arrestor designed to treat occasional 
chlorine gas vent release that may accompany chlorine container changeovers 
and fou'ed vacuum regulator inlet valves. 

15 The minimum feed capacity for gas flownieter 1/20' of the maximum capacity. 
Accuracy is within ±4% of maximum fiowmeter capacity. 

16. Length of connection tubing must not lower than 40ft (12m). 

B. ELECTROMAGNETIC METERING PUMP 

Scope 

1. The electromagnetic metering pump shall consist of a pump unit, a driving unit and a 
control unit. 

2. The drive unit shall be an electromagnetic solenoid. 
3. The shaft shall be attached to a stroke rate up to 360 storkes per minute results in 

high resolution feed eliminating the slug feed effects The accuracy is within ± 2% 
linearity is within ±3% and stroke stability is within ± I %. 

Meterinq Pump 

1. The metering pump shall be hydraulically and electrically tested at the factory and 
shall be assembled to the fullest extent possible. Package shall be furnished with all 
required lubricants, special tools and nstaUation instructions. 

2. Meter size 
-Metering pump shall be small, quiet and lightweight 

3. Double ball check valve 
-The ball, seat and guide assembly shall ensure a tight seal to prevent loss of prime. 

4. Diaphragm 
- PTFE laminate over EPOM shall be molded into a 

5, Dimension, capacity and material 
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Dimensions in mm 

Length 
4firlth 

Height 

P. Dimension 

III 

Max capacity L/H 

mi/nun 

MI/shot 
 - ± 0.11 

Max discharge pressure, Mpa 1.0 
Stroke rate O-36bspm - -. 

Stroke length 100mm (fixed stroke length) 
Power Supply A0220-240V, single phase 60Hz 
Current nput . OSA 

Insulation type etc B type insulation and built in thermal 
protector with 2Dm power cable 

without plug 
*Max  capacity is measured with clean water under the max discharge pressure 
Arti l diqrhrnp rapnitv my inr.rese if the dicr.hr0A prpsqi ire ic nw 
*Operating  condition: 
Ambient temperature: 0-40 degrees Celsius 
Relative humidity: 35-90% non-condesing 

C. Material 

   

 

'A a • ..; I.. 

 

Pump head PVC 

Valve Alumina ceramic 

Va've seat FKM 

Valve guide PSO 

Gasket PTFE 

0-ring . FKM 

Diaphragm FIFE coated EPOM 

PVC: Polyvinyl chloride 
GFRPP: Glass fiber reinforced polypropylene 
PTFE: Polyterafluoroethylene 
EPDM: Ethylene propylene diene monomer 
FKM: Fuoroerastmer 

  

178 
Inn 

184 

2.28 

38 
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Unpackinq and delivery 
Open the shipped carton and inspect contents for damage. If any items are missing or 
damaged the delivery shalt nct be accepted. 

*Metehng  pump shall be manufactured by a company with a minimum of 20 years 
expehence in the manufactwing of rnetehng pump. 

EM3.l BOOSTER PUIMP 

1. H-64M; Q-20gpm 
2 Max. Working Pressure — 315 psi 
3. Max suction lift— lsfeet (4.56rn) 
4 Maximum limits — prolonged use with liquids above 140 F is not recommended 
5 Discharge-cast lion 
6. Motor adapter and base — cast ron 
7, Shell — stainless steel 304 grade 
0. Impeller — acetal 
9. Diffuser — Polycarbonate 
10. Shaft — Stainless steel 304 grade 
11.0-Rings — buna-N 
12. Mechanical seal-carbon/ceramic Buna-N 

EM3.2 SUBMERSIBLE PUMP AND MOTOR 

SCOPE:  
1 The submersible pump and motor shall be designed for continuous submerged 

operation. 
2. The pump shall be driven by a motor attached below pump section. 

SYSTEM CAPACITY:  
1. The pump shall have a capadty 18 Lps (285.3 GPM) of when operating against a 

heads of 38 meter of water. 

PUMP DESIGN  
I There shall be a check valve integrally designed into the pump discharge housing. 
2. The pump shall have integrated protection against upthrust. 
3 The pumping downtrust shalE be absorbed by the motor thrust bearing. 
4. Each impeuer shall be fitted vAth a seal jng arounf its eye or skirt to prevent hydraulic 

Osses. 
5. A filter screen shall be included as part of the suction inlet assembly. 
6 The pump shall be radial design and includes prime screw(s) fastened on the pump 

shaft. 

PUMP MATERIALS OF CONSTRUCTION  
1. The pump in grey cast iron bowl construction fitted with noryl impellers and stainless 

shall with 3" diameter built-in check varve. The shaft and coupling sha be 300 or 400 
series stainless steel. No moving parts shall be constructed from plastic or other brittle 
materials. 

2. The intermediate and top bearings shall be nitrile rubber (NER) 
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Description   SP  
810-611 

Pipinpia. (mm)_ 14-4-145 (verify) 
Spandniotorwt. (kg) 

       

Motor 

  

       

875-876 

 

    

Follow the SF's size. 

  

1C7 

         

             

             

                

-The pump and motor shall be manufactured by a company with a minimum of 10 years 
experience in the manufacturing of motors and pump. 

SUCTION AND DISCHARGE PIPE 
1. The suction and discharge pipe sbaU be 3" (75mm) in diameter. Thus requfres a 

reducer. 

MOTOR DESIGN  
1. The motor shall be a squirrel —cage induction motor designed for continuous 

ijnr1pn.,tpr npertinn n rnnfnrmnnrA tn N.MA t2nzIrr4 
2. The motor shall have a thrust bearing capable of carrying the maximum pump thrust 

loads. 
3. The motor shall be water filled for cooling and lubrication. No oils or grease lubrication 

shalt used. 
4. A flexible diaphragm shall be provided to permit expansion and contaction of the 

ii (ci hal ii iuu fluid when (ic i iiuui ieb aid cus dui lily upciaUui i. 
5. A shaft seal shall be provided to ensure the internal motor fluid is not mixed with the 

pumped fluid. 

MOTOR MATERIALS OF CONSTRUCTION  
1. The motor diaphragm shall be nftrile rubber of type 100 hydrin. 
2. The shaft seal shall be a nitrile rubber or type 100 hydriri 
3. The motor shall be of 300 series stainless steel 

DOCUMENTATIONS 

Building permit approval documentations and structural, civil, eLectrical, mechanicatsewer 
and plumbing duly sign by the approving Engineers prior to start of the project. 

Prepared by: Approved by: 

ENG. RANELY S. CARTAGO .. EXEQUIEAGUILARJR. 
Lng. Department Manager eneral Manager 
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