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S PECIVFICATION NS

SCOPE OF WORK

The work includes the Exploratory / Drilling of Production Well at Talde Lot, Parok 6,
Ergy. Conel, General Bantos City.

BIDDER'S QUALIFTCATION

The bidder must be an accredited well driller of National Water Resources Board (NWEREB]
and shall aftach the cerlification m % proposol

BAFETY & HEALTH PROGRAM

As part of OSCWD's advocacy on zero accident and healthy workplace, the winning bidder is
required to supply persomal protective equipment in proportion to the assigned actual
workers, Hard hat, rubber boots, ear muffs and hand gloves are some of the required PPE's
which a must to be worn during their work in the area with strict observance on safety and
health program.

GENERAL

4.1 Technical Definition

4.1.1 Borchole means any drilled section of boring before completion as defined in well
below.

4,1.2 Caosing means non-slotted or non-perforated lining tmbes.

4.1.3  Development Equipment means high velocity jetting tool, surge plunger and all
other equipment oeeded to develop the well.

4.1.4  Diameters mean nominal dinmeters unless otherwize stated.

4.1.5  Driling Rig means drilling equipment and the auxiliary equipment for its
operation.

4.1.6  Dniling Unit as defined in Clause 2.2 under this section (Equpment)
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4.1.7  Final Well Design means the drawing and description prepared by the Engineer

upon completion of the drilling of the pilot hole and geophysical borehole logging
specifying the final well construction.

4,18  Lining materials means any casing, ecreen, slotted lining or perforated hkning tube

whether permanently of temporarily mstalled in the borehaole.

4,19  Pumping Unit as defined in Clause 8.7 under this Section (Definifien of “Pumping

Unit?),

4.1.10  Screen mean continuous wire wound stamless.
4.1,11 Tentative Weil Design means the contract drawing showing the estimated

guantities of the work,

4.1,12 Well means any completed bole in which all lining material has been act, all

4.2

4.3

4.4

4.5

4.6

grouting completed and all temporary lining removed.
Technical Standards

All materials or workmanship shall comply with the specifications. Other standards equal
or superior to these enumerated in this specification, shall be acceptable, subject to the
approval of the BEegident Engineer.

Water and Power Bupply

In the absence of adequate quantities of water or illumination required for dolling at the
drilling gite, the contractor shall make such arrangements including the provision for
mohile tanks or fixed as may be necessary to ensure a supply of water sufficient for
drilling operations. The Contranctor will malke arrangements as may be necessary for the
connection of or supply of power at aite. Payments for the provision of electrical power
supplies as specified in sub-clanse 1.4 (1) shall be deemed to be included in the rates
entered in the Bid Form for sctting up equipment at the site, drilling rates and rates
ertered for the operation of pumping unit.

Btorage of Inflammebles

The Contractor shall comply with all local authority regulations applicable to the use
and storage of diesel oils, petrol, paraffin and other inflammable fuels uzed by him on
the site, and shall ensure that adeguate precautions are taken aganinst fire.

Boundaries of Work

The Owner shall provide land or righta-of-way for the work specified in this Contract and
make suitable provisions for ingrese and egress, and the Contractor shall not enter or
pecupy with men, tools, squipment or material, any ground outside the property of the
Owner without the written consent of the Camer of such property. Other Contractors and
employees or agents of the Owner may, for all necessary purposes, enter upon the work
premises used by the Contractor, and the Contractor shall conduct his work so az not to
impede unnecessarily any work being done by others on or adjacent 1o the site.

Access Roads

Construction or improvements of access roads to the wells shall, unless otherwise agreed,
be done by the Contractor at his own cost, which is deemed to be included in the contract
sum. The access road shall be kept in proper condition during the entire construction
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4.7

4.8

4.9

Protection of Bite

Except as otherwise provided hercin, the Contractor shall protect all structures, walks,
pipelines, trees, shrubberies, lawns, ete., during the progress of his work, shall remove
from the site all drill cuttings, debriz, and unueed materials, and shall upon the
completion of the work reatore the site as nearly as possible to its original condition,
including remeval of access iracks and the replacement, at the Contractor's sole sxpenss
of any facility or landscaping which has been damaged beyvond restoration to its original
condition all to the satisfaction of the Enginesr. Water pumped from the well shall be to
a place approved by the Engineer where it will be possible to dispose the water without
damage to property or creation of a nuisance.

Bite to be Eept Tidy
The Contractor shall at all-tme keep the site and all working areas in a ddy and
workmanship condition and free from rubbish and waste materials.

Temporary Buildings for Use by Contractor/Inspectors

The Contractor shall provide at the site of the worka such temporary buildings, tanks,
workshop, etc., as may bo necessary and proper for his general use in connection with
the works, and for the use of persons employed by him, The nature of the buildings,
tanks, ctc. and the positioning of them shell be subject to the prior approval of the
Engineer and the relevant authoritics. The Contractor shall also provide the Cwner's
Resident Engineer with a temporary office at the project work site, The said office shall
be weatherproof building field office or "Payvag”.

4.10 Bhop Drawings

4.10.1 The Contractor shall if requested by the Engineer prior to start of each operation,

produce for the Enginesr’s approval shop drawings showing details of technical
operafions such as test of plumbness and alignment, the method of the slotted
casing production, if so required, the methods of placement of formation stabilizer
and/ or coment grout, the arrangement for well testing, the method for well
development and all other drawings pertinent to the well drilling, well construction
operations and well development as requested by the Engineer.

4.10.2 Shop drawing shall be completed with respect to the dimensions, design criteria,

materials, method of construction and the like to enable the Engineer to review the
information &8s required

4.11 Wall Head Protection

4.11.1 At all times during the progress of the work, the Contractor shall protect the well

in such manner as to effectively prevent cither tampering with the well or the
entrance of foreign matter into it, and upon its completion he shall provide and
install & well head cap satisfactory to the Engineer.

4.11.2 In the event that the well becomes contaminated or that water having undesirable

physical or chemical characteristica has entered the well due to the negligence of
the Contractor, e shall at its own expense perform such work or supply casings,
acgls, steriliming agents or other materials as may be necessary to eliminate the
contaminations or to exclude any undesgirable water in the well.
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4.12 Tramsport of Personnel and Equipment

4121

4.12.2

The Contractor shall supply and operate all transport required for transporting his
empioyees, materials and equipment.

The cost of movement of personnel, materials and equipment shall be included in
the rates given for drilling development and pump operation.

4.13 Site Preparation and Reinstatemcnt

4.13.1

4.13.2

The Contractor shall prepare the site, provide all necessary tanks and pits and
make all necessary arrangements for erecting and dismantling the drilling unit and
ghall reinstate the site on completion of such phase of work to the satisfaction of
the Engineer.

Payment shall be deemed to be included in the items entered in the Hid Form for
eroection and dismanthing of drilling rigs.

3.0 WELL DRILLING
5.1 Preliminary Well Design Details

DESCRIPTION DETAILS
DEPTH 180meters
EBLANE CASING 400mm® & 300mm@, $mm thick Spiral Welded Steel
Fipe.
BOREHOLE S00mmE
WELL SCREEN Stainlcss Steel Continuons Slot Wedge Wire
wound, SLOT 60/ SIZE 1.5mm/300mmd
CASING CENTRALIZERS PLACED EVERY 1Z2m
GRAVEL PACK DIAMETER 4 5Emm &
CEMENT GROUT 25meters :
53 Seops
5.2.1 The Contractor shall provide and operate one or more mobile drilling Umts required
completing the works within the contract period.
522 The Contractor ghall provide all auxiliary equipment, lubricants, fuels and spares

necessary to keep the drilling rig{s) in continuous operation.

5.3 Equipment

.31

5.3.2

533

The drilling rigls) together with all suxiliary equipment and personnel shall be
defined as the drilling Unit(s).

All rigs shall have sufficient capacity to drill the specified borehoelels) in the
diameters specified in the tentative well designis] to a depth which is min. 25%
higher than indicated in the Contract Drawings.

Payments of drilling will be by the linear meter of borehole as measured after
removal of drill string. The rates sct against drilling ifems in the Bid Form shall be
deemed to include all eguipment, personivel, fuels and lubricants and the
accessories required for operation of the drilling Unit.
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5.3.4

5.3.5

When the Drilling unit iz being used for a purpose other than drilling, then the
rates for that purpose entered in the Bid Form shall be desmed to include the
running costs of the Drilling Unit,

Drilting rig equipment shall be cither driven by an electric mobor or a diesel engine.

5.4 Drilling Methed

3.4.1

4.2

All drilling shall, unless otherwise specified in the special provisions, be performed
with the rotary drlling method.

The Contractor shall drill the hole to such depth and with such a diameter, which
shall enable an casy mstallation of casing and screen and placement of gravel
ermvelope with a uniform thicknesa as specified, if required. During drilling of the
hole, the Contractor shall ensure that the natural permeability of the yielding struta
near the well bore is not irreversibly reduced due to the drilling method emploved,

5.5 Strata Sampling / Material Testing

5.43.1

5.5.2

5.9.3

3.5.4

2.2.0

3.9.6

2.8.T

Strata samples (washed and unwashed] shall be taken at one-meter intervals or
more frequent if the formation penetrated changes. Samples shall be placed m
plastic or other appropriate bage on which or in which the sampling depth and the
date of sampling is written mn such a mamner that it is permanently readable,

The sampling procedure must provide that all the fraction of the penetrated strata
is present in the sample.

Each sample shall be placed in a wooden box with space for storage of one sample
and the samphng depth shall be written on the box.

A record of samples taken with the details described above shall be submitted to
the Engineer every day.

Payment for sampling shall be deemed to be included in the rates entered for
drilling in the Bid Form.

The faalure on the part of the Contractor to obtain, preserve and deliver samples or
records, satisfactory to the Engimeer, shall be congidered as actual damage to the
Owner, Buch a failure authorize the Engineer to retain from money due or to
hecome due to the Contractor the sum of TWO THOUBAND PEBOE (P 2,000.00)
as liquidated damages for cach sample that the contractor shall fall w0 obtain,
preserve or deliver, or for each of pipe not properly measured and recorded in the
order in which it was placed in the well. In the event that, in the opinion of the
Engineer, the failure of the Contractor to take and preserve the samples may affect
the proper design of the well, the Contractor may be required to perform such work
as the Engineer deemsa necessary to rémedy such failure at no cost to the Cemer.
It is understood that the liquidated damages herein provided are fixed, agreed and
not by way of penalty; and that the Owner shall not be required to prove that he
has incurred actual damages.

All samples taken shall be field or laboratory tested in accordance to ASTM
standard on the following:

Grain-size distribution analysis at leagt & standard sieves.

Dietermination of uniformity coefficient.
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Fr.

T.0

5.6 Drilling Mud

5.6.1 Bentonites, if used, shall be of préemium quality in accordance with APl Standard
13A with 150 kg/cu.m of make-up water vielding 8 mud with a viscosity of between
35 and 40 seconds using a Marsh funnel and a mud weight of less than 1.10 kg/l
(9.2 Ihs/ US gal.).
5.6.2 Male-up water shall be treated with caustic soda (soda ash] to maintein the pH
hetween 8.0 and 9.0 prior to mixing mud.
5.6.3 During drilling with mud, the Contractor shall perform hourly measurements of
the following mud characteristics:
&, pH valuo
b. Funnel viscosity
c. Bpecific gravity
d. Sand content
e, Filtration loss
. Filter cake thickness
g. Mud viscostty
h. Conductivity Measurement
5.6.4 The drilling Contractor shall maintain a drilling fluid Log showing the date, time
depth, Marsh Funnel viscosity, drilling fluid weight and PH, and all shall record
any drilling fluid additives used, inchading time introduction as well as other
pertinent comments. The recorded mud cheracteristics shall not exceed the
following values, withowt prior approval of the Engineer:
Specific gravity 9.5 lh,u"gal
Band content 45
Filtration loss 10 ml
Filter cake 1.5 mm
5.6.5 [t is the Contractor's responsibility to assure that equipment for measuring fuid
properties shall be available at the drilling site.
WOREING HOURS

Al work from start of drilling of the borehole until completion of well development shall be
within 12-24 hours per day.

GEOFHYSICAL LOGGING

7.1 Scope
The Contractor shall perform geophysical logging as specified in the Special Provisions.

7.2 Eguipment

T:d.1

T.2.2

The geophysical loge may be recorded either by automatic recording on a chart strip
ar by manual reading of recorded values. In case the logs are tecorded by the
manual methed, readings shall be taken per min, 1.0 m of borehole length.

The recorded logs shall be submitted to the Engineer immediately vpon completion
of logging as plots of recorded characteriatics versua depth for his approval. [n case
af disapproval by the Engineer, the logs shall be repeated immediately.
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2.0

7.3

Logs

Geophysical logging shall compriee the following logs:
a. Resistivity log (16" and 64°)
b. Self-potential log (SF)

WELL CABING

8.1

8.2

5.3

8.4

8.5

Boope
The Contractor shall provide and install the well casing specified in the Contract
Drawings and any temporary casing required during the work.

Casing Material
8.2.1 The Contractor shall, before commencement of the work, submit for the approval
to the Engineer the following details of all casimg;
a. Type of materials
b. Internal and externel diameters
c.  Wall thickness
d. Method of jointing

B.2.2 All permanent casing material shall be spiral welded pipe and of new stock unless
otherwise specified n these documents,

B.2.3 The Contractor shall assume responaibility for any casing failure and shall correct,
as approved by the Engineer, any casing failure at no cost to the Owner. In the
event that the Contractor cannot correet a casing filure, the Contractor shall
replace the casing with material complying with the specifications, or if necessary,
better casing as approved by the Engineer at no extra cost to the Owner.

Temporary Casing

The Contractor shall provide such temporary casing as may be necessary to prevent the
collapae of any formation during the drilling eperation to aflow the well to be sunlk to the
specified depth and to allow the msertion of permanent lining material as required. The
Contracter shall remove the temporary casing before completing the well, unless
otherwiae specified in these documents.

Lining Installation
8.4.1 Lining materials shall be assembled and located in the well at the required depth
in a continuous operation. The hning material shall be set concentric within the
borehole by centralizing bars unless otherwise agreed with the Engineer.
8.4.2 I the lining jams or is lost before it is set to the specified depth, the Contractor
shall endeavor to remove the lning material from the well or, if unable to effect
removal, shall re-drill the well and replace the lining material at his own expense,

Lining Materials Accessorics

8.5.1 The Contractor shall provide as necessary the following accessories to set the lining
materials to the required depth:
a. Centralizers to be affixed to the lining material at intervals of 12 meters to locate
the lining materdal in the center of the drill hole;
b. Supporting clamps, equipment and tools;
c. Reducing cones and connecting piece;
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d. Casing hangers;
e, All other necessary equipment,

B.5.2 Except where expressly provided, all accessories shall be deemed to be included in

the Bid Form for the provision and insertion of lining material.

5.6 Testing for Plumbness and Alignment

B6.1

B.6.2

All boreholes shall be constructed, plumb and true to line as defmed herein, To
demonsgtrate the compliance of his work with the requirement, the Contractor shall
furnish all labor, tools and equipment and shall provide the detailed drawings and
the description of the tests to the satisfaction of the Engineer.

Teats for plumbness and alignment must be made after the complate constrction
of the well and before it acceptance. The Contractor, however, may make
additional tests, during the performance of the work, No specific payments shall be
made for making these tests. Should the resulis of the test for plumbness and
altpnment show that plumb bob of dummy f@ils to move freely throughout the
length of the hmong or borehole to a depth of the lowest anticipated pump setting
and should the well vary from the vertical in excess of two thinds of the smallest
inside dinmeter of that part of the well being tested or bevond the limitations of this
teat, the plumbness and alignment of the well shall be corrected by the Contractor
at his own expense. Should the Contractor fail to correct such faulty alipnment of
plumbness, the Engineer may refuse to accept the well and the Contractor shall
drill & new well without charge to the Owner.

9.0 WELL SCREENS

9.1 Beope
The Conmtractor shall provide and install the well screens specified in the Contract
Drawings, uniess otherwise specified in the Special Provisions.

5.2 Typee of Bereans

9.2.1

g2

The type of screens shall be as specified in the tentative well design and the Special
Provizions.

Slatted screens, if specified for installation, shall be so fabricated as to ensure the
maximum yield of the well and to prevent clogging and encrustation and shall be
free from jagged edges and irregularities that may accelerate clogging or corrosion.

9.3 Responsibility for Malfunction

0.3.1

9.3.2

The Contractor shall assume full responsibility for any malfunction of the screen
caused by inadequate installation procedure and shall undertake any correction as
approved by the Engineer at no exira cost for the Owner.

The screen must have no change of alignment at any of its jointa after installation.
H requested by the Engineer, the Contractor shall submit for approval by the
Engineer the design and method of construction and installation of the screen.
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0.3.3 In the event that the Contractor cannot correct & screen failure, the Contractor
shall replace the screen with material complying with the specification of this
Contract at noe extra cost for the Cwner.

9.4 Screen Strength

The screens shall have adegquate strength to resist the external forces that may be applied
during and after installation,

9.5 Sersen Accessorics

All fittings, packers, couplings, jeints, plug and seals used during installation of well
screen topether with the installation procedure, shall be to the approval of the
Engineser.

10.0 FORMATION STABILIZER/GRAVEL PACK

10.1 Beope
The Contractor shall provide and install formation stabilizer, or gravel pack if specified
inn the Contract Drawings and the Special Provigions.

10.2 Materials

10.2.1 The formation stabilizer/ pravel pack material shall consist of well-rounded, water
worn  giliceous grains. Anpuler chippings or road stome must under no
circumstances be used as formation stabiluzer / gravel pack material.

10.2.2 The Contractor shall, during the mobilization period, submit it to the Engineer for
his approval, samples of the formation stabilizer he proposea to use, stating the
source of the formation stabilizer, quantities available, mte of delivery and any
ather information requested by the Engineer,

10.2.3 The physical characteristics of the filter pack shall conform to AWWA A-100-84
Section 6.3.1 t0 6.3.6 or latest edition. The grading of the filter shall be determined
from sieve analysis of the aguifer materials. The 85-90 percent retained size of
aquifer zample having the finest grain size distribution as approved by the
Engineer. The uniformity coefficient of the filter paclked shall not exceed 2.50.

10.3 Method of Installation

10.3.1 The method of placing the formation stabilizer/ gravel pack in the annulus shall be
such that separation of the gravel and bridgng is avaided.

10.3.2 The formation; stabilizer / gravel pack shall immediately upon completion of lning
installation, be placed in the anmuhis between the borehole and the lining, in the
screened section(s) of the lining, as apecified in the final well design.

10.3.3 Since the borchole shall be drilled by the rotary method, installation of formation
stabilizer gravel pack shall be done by circulation of the drilling mud.

11,0 WELL DEVELOPMENT
11.1 Beope

11,1.1 The scope shall consist of deflocculation, surging with plunger and bailing, water
jetting and airlifting.
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11.1.2 The Contractor shall furnish compressors, surge plungers, jetting tools, electric
generators, chemical and any other equipment required for satisfactory well
development as directed by the Engineer.

11.1.3 Development shall, since the rotary drilling methed is applied, comprise
deflocculation, high velocity jetting in continuous slot screens, surging with plunger
in slotted screens, unless otherwise, specified in the Special Provisions.

11.2 Expected Yield

The Conlractor shall develop the well to its maximum expected yield, as specified in the
Special Provisions.
11.3 Burging with Plunger

11.3.1 Upon completion of installation of lining or formation stabilwer/gravel pack, the
Contractor shall develop the well by mechanical surging with a valve-type surge
plunger approved by the Engimeer.

11.32.2 Before start of surging and with one-hour intervals during the surging eperation,
the depth to the well bottom and to top of gravel pack shall be recorded.

11.3.3 Surging shall be continued until accumulation of sediments in the sump pips,
during a one hour period surging operation, is negligible.

11.4 Deflocculation

11.4.1 Upon completion of installation of lining or formation stabilizer/gravel pack, the
drilling mud shall immediately be displaced from the well by pumping clean water
into the sump pipe.

11.4.2 Mud displacement shall immediately be followed by injection and/or jetting
through the screened section with polyphosphate solution to deflocculates the mud
cake on the borehole wall, The concentration of the polyphosphate solution shall
be 3.0 percent by weight of the quantity of water in the borehole. The well shall
then be left for 12-24 hours before developing is continued, 1o allow the
polyphosphate to react; however, if the drilling mud viscosity during drilling had
been or had exceeded 40, the percentage of the polyphosphate solution shall be
increased proportionately with the mcrease of viscosty.

11.5 High Velocity Jetting

11.5.1 After the deflocculation material has been allowed to work for 12-24 hours, all
sections screcned with continueus slot screens shall be developed hy high velocity
jetting.

11.5.2 The jetting tool shall be equipped with two or four nozzies. The nozzle design shall
be such that it produces a concentrated jetting action. The tool shall be presented
to the Engineer for approval before start of drilling operation.

11.5.3 The jetting tool shall be supplied with water through a high-pressure pump capable
of producing a nozzle velocity of 40 meter per second. The pump shall be equipped
with suitable pressure gauge on the discharge side to facilitate monitoring of nozzle
velocity.

11.5.4 The development shall be carried out by slowly rotating the jetting tool and
gradually lowering it in order to cover the entire surface of the scréen.
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11.5.5 At the same time as the high velocity jetbng is performed, the well shall be
discharped with a dischearge rate slightly higher than the discharge rate from the
Jetting tool.

11.5.6 Each section of the screen shall be jetted until the retum water is free from drilling
mud, but no section shall be jetted leaa than 15 minutes per meter of screen.

11.6 Airlifting

11.6.1 The contractor shall use the “open casing or Back-blow™ method.
11.6.2 The following tools and devices are needed for well development by compressed air;

a. Air compressor and tank required of size.

b. Educator pipe and airline, with means for raising and lowering each line
independently of each other,

¢, Flexible high pressure air hose to permit rising and lowenng of the airline,

d. Quick opening valve at the outhet,

&, Prezsure gauges and relief valves to safepuard against accidental overloading,

11.6.3 The air compressor shall be capable of producing 120 ofm at a pressure of 100 ps
to 150 psi.
11.6.4 Minimum size of airline shall be at 4 inches diameter.

11.7 Well Cleaning

Upon completion of the development operations, the Contractor shall demonstrate to the
gatisfaction of the Engineer that the bottom of the well ia clear of all sand, mud and other
foreign materials.

11.8 Freedom from Band

11.8.1 The Contractor shall develop the well by the methods specified until the water
pumped from the well is substantially free from sand and until the turbidity is less
than 5 on the Silica Scale described in the Standard Methods of Water Analysis
flatest edition as published by AWWA, APHA and WPCT).

11.8.2 The water pumped from the well shall not contain an amount of fine material in
excess of 1.0 mg per liter when the well is pumped at its maximum expected yield.
The Contractor shall firnish the equipment for measurement of the sand content.

(2.0 DOWHN THE HOLE CAMERA LOGGING

After the well development, the contractor shall perform down-the-hole camera to ensure that
the well is clear of any mud, bentonite and other materials for the satisfaction of the owner.
Any problem that may occur, the contractor shall repeat the well rehabilitation at contractor’s

CXPCnEE.
13.00 ACCEFTANCE OF DEVELOPMERT
13.1 The development by the specified methods shall be repeated and continued until the well
ia thoroughly developed in accordance with the criteria specified.
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14.0

13.2 I the well vield after the well hag been confirmed sand-free i still below the yield, which
is considered acceptable for the penetrated aquifer, then the Engineer may mstruct the
Contractor to perform further development.

WELL TESTING

14.1 Boope

The Contractor shall provide all pereonnel and labor, instrumentation and water level
indicators and operate a pumping Unit for the following purposes:
a. Btep-drawdown pumping tests on the completed well in accordanmce with the
standard methoda or as directed by the Engineer,
b. Constant discharge pumping test on the completed well in accordance with the
standard methods or as directed by the Engineer.
14.2 Equipment Capacity
14.2.1 The Contractor shall provide and operate pumping machinery capable of carrying
out the specified pumping and shall provide adequate controls to allow discharge
rates to be kept constant at varying pumping water levels and to permit pumping
with a variation of not more than 5% of the dezignated discharge rate during any
period of yield or aquifer testing.
14.2.2 The pumping Unit sct shall be able to debver a minimum discharge rate of 70 Ips
at maximum pump setting of 80 meters or as directed by the Engineer.

14.2 Equipment Operation

14,3.1 The Contractor shall supply and operate all equipment and accessoTies NECESsAry
for installation and removal of pumps.

14.3.2 The Contractor shall maintain on site sufficient fuels, labricants, spares and other
accessories needed to run the pumping unit for whatever period may be specified
by the Engineer,

14,3.3 The Contractor shall previde sufficient competent personnel including a qualifisd
fitter and electrician, as may be necessary to inztall and operate the Pumping Unit.

14.4 Control of Discharge Rate
The Contractor shall, during the pumping tests, provide a suitable gate valve on the
discharge pipeline to facilitate easy control of the discharge rate.

14,5 Water Level Bounding Pipe
14.5.1 The Contractor shall provide and install a temporary tube of at least one (1) inches
dimmeter from the top of the well to 2 m above the pump bowl assembly to facilitate
easy measuremenis of water level, The tube shall be open only at the bettom and
top.
14.5.2 Payments for providing, installing and removing the tube shall be deemed to be
included in the rates given for pumping tests,

14.6 Discharge Rate Monitoring
Discharge rates shall be measured using Piezometer and manually recorded.

14.7 Definition of “Pumping Unit™
The equipment specified in Clause B.2-8.6 is referred to as the Pumping Unit.
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14.8 Pumping Procedure

14.9

The Resident Engineer will determine the pumping procedure necessary to obtain the
objectives of this Contract,

Buspension of Pumping

H the Remident Enginesr considers that the abgence or condition of any equipment,
personnel, fuel, lubricants or accessories will prejudice the quality of data obtained from
any pumping test, he may suspend the work in accordance with the provisions of the
conditions of Contract,

14, 10Equipment Breakdown during Pomping

14.10.1 The pumping must be continuous and at a constant rate during the pumping
tests. The Engineer will instruct the Contractor as to the expected maximuom
duration of each pumping test before start to each test.

14,102 If pumping is interrupted or the discharge mate fluctuates by more than 5% of
the designated discharge rate, the lest may be repeated after a period of
recovery determined by the Engineer.

14.10.3 In sny pumping test is interrupted because of equipment breakdown or
inadequate supervision or discharge control, no payments will be made for any
pumping period before recommencing the test,

14.11 Dunration of Tests

14.11.1 The step drawdown pumping tests shall be performed on 5 steps with duration
of 1 hour each.

14.11.2 The constant discharge pumping tests shall be performed for a period of Three
(3] days or 72 hours, unless otherwise specified in the specisl] provisions or
unless otherwize instructed by the Engimesr.

14.12 Temporary Pipeline

The Contractor shall provide a temporary pipeline as directed by the Engineer for the
discharge from pumping tests and for clearance to a suitable watercourse or drain, Under
certain circumstances when re-infiltration cannot be avoided or it is costiy to provide for
this condition, the Engineer shall decide to what distance from the well water may e
discharge on the ground,

15.0 CEMENT GROUTING

15.1

15.2

15.3

Bcope

The Contractor ghall, unless otherwise specified in the special provisions, provide the
cement and mixing equipment required for the mixing of the grouting indicated in the
Tentative Well Desien and shall place the cement grout as specified.

Grouting Material

Cement grout shall consist of a mixture of 95 % Portland Cement, 5% Bentonite, Sand
and clean water, mixed in the proportion af 52_50 kilogram of Portland Cement /Bentonite
to maximum 30 Lters of water. All cement shall, unlegs otherwise specified in the
Contract Decuments, conform to the *Specifications for Portland Cement™ (ASTM CI150
latest reviston),

Method of Placing Grout Material
The method for placing the grout from the bottom of the casing/hole/annulus to be
grouted, to the surface shall be to the approval of the Engineer, Flushing of the annular
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16.0

17.0

15.4

space with fluid to assure the space is opeén and to remove loose material will be required
by the contractor before grouting iz commenced. Any grouting operabon shall be
continuous and before starting, sufficient grout shall be mixed to complete the whole
operation. During the grouting operation, the mixed grout ahall be contimuously stirred.
The Contractor shall provide such tanks, hoppers and other equipment as may be
necessary to meet these requirements.

Betting Time

Mo work will be allowed on the well within a period after completion of grouting unless
quick aetting cement is used. In such case, the idle period may be reduced subject to the
Engineer's prior approval,

WELL COMPLETION

16.1

16.2

6.3

Bcope

The Contractor shall provide and operate all equipment necessary to restore the site as
near as possible to its condition before commencement of drilling end shall furmish and
inatall a well head cap as specified i the Contract Drawings,

Bite Restoration

The zite shall be restored to a condition as neatly poasible to that, which existed befors
the well drilling and testing activitics commenced. This work shall inclhude, but not limited
to restoration of fences and structures, removal of drill cuttings, leveling of the disturbed
ground surfaces and replacement or compensation for the destroyed plants and
landscaping.

Well Head Capping

The well head shall be completed with a well head assembly fully welded to the upper
oasing as well as 8 water level sounding tube with screw cap in order to prevent any
unauthorized tampering of the well,

EUBMITTAL OF REPORTS AND BOREHOLE DATA

17.1

The Contractor shall submit to the Engineer daily records in duplicate containing the
following information:

Bite

Date

Description of each stratum encountered

Depth below ground of each change of stratum

Deptha and details of all disturbed samplea.

g onop

17.2 The Contractor will be required to keep a record of penetration rate, mud losses and mud

cotiditinns.

17.3 At the end of the well construction and before final payments iz made, the Contractor

shall submit to the Engineer a report containing the following information:

Total depth of the well

Description of the strata encountered

The sizes and the lkengths/ specifications of the casing inatalled

The date of the start and the completion of the well construction

The locations and the description of the casing perforationz or the well screen

placement.

panop
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18.0

f. The locations of the gravel, the aize of gravel, if applicable, and the amount of cement
grout installed.

g. Records of discharge mates and drawdown during well development together with
description of the methods of development.

k. Thewell vield (expressed as discharge rate and drawdown), the dates and the duration
of the test{s)

i. The methods of measuring the discharge rate and the drawdown

17.4 The cost of records shall be deemed to be inchoded im the contract rates.

DRAWINGS

18.1 INTENT OF SPECIFICATIONS AND DRAWINGS

18.1.1 The intent of the Specifications and Drawings is that the Contractor shall furnish
all the required plant, labor, materials, equipment and services, unless otherwise
specifically provided.

18.1.2 The Specifications and Drawings are compiementary and what is called for in one
shall be as binding as if called for in beth.

18.1.3 Any discrepancies, errora or omissions found in the Specifications of Drawings shall
be reported in writing within ten (10] days from discovery to the Engineer who will
issue the correction in writing within the same period. The Contractor shall not
take advantapge of any such discrepancies, errora or omissions, but shall comply
with any corrective measures regarding the same prescribed by the Engineer.

18.1.4 In case of conflict betwesn the Specifications and the Drawings, the Specifications
shall govern over the Drawings. In case of conflict between the Oeneral Conditions
and the special Provisions and the Technical Specifications of the Bpecifications,
the Special Provisions and the Technical Specifications shall govern over the
General Conditions. In case of conflict between the Special Provisions and Technical
Specifications of the Specifications, the Special Provisions shall govern over the
technical Specifications. [n case conflict between the conbract agreement and the
General Conditions, the Contract Agreement shall govern over the General
Condrtions,

18.2 BHOP DRAWINGS

18.2.1 Whenever called for in these Specifications or in the drawings, or where required
by the Engineer, the Contractor shall furnish the Owner for review three (3] prinis
of cach shop drawing. The term “shop drawing™ as used herein shall be understood
to include detail design calculations, fabrications and nstallation drawings, lists,
graphs, operating instructions, etc. Shop drawings shall be submitted to the Owner
for review fapproval within fifteen (15) days from receipt of the Notice of Award,
unleas otherwise extended in writing by the Owner.

18.2.2 All shop drawing submittals shall be accompanied by o transmittal form using the
format bound with the Contract Decuments, if one iz included. Any shop drawing
submittal not accompanied by such a form, or where all applicable items on the
form are not completed, will be returned for re-submittal. The Contractor may
authorize a materials or equipment supplier to deal direcily with the Ouner with
regard to shop drawings, however, ultimate responsibility for the accuracy and
completeness of the information contained in the submittal shall remain with the
Contractor.
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19.0

18.2.3 "A separate transmittal form shall be used for each specific item or clase of material

18.2.4

18.2.5

or equipment for which a submittal is required. Tranamittal of shop drawings on
various items using a single “package” or are so functionally related that expediency
indicates review of the group or package as o whole, At his option, the Contractor
or Supplier may obtain from the Owner quantities of the shop drawing transmittal
form at reproduction cost.

Within five [5) calendar days after receipt of said prints, the Owner will return prints
of each drawing to the contractor with his comments noted thereon, Whenever a
re-submittal is required, the Contractor shall make a complete and acceptable
submittal to the Owner withm ten (10] days from receipt of the returned shop
drawings. Non-comphance hereof will give rise to the Owmner's right to cither (a)
cancel the award; or (b) withhold the money due the Contractor to cover additional
costs of the Engineer’s review beyond the second submission. Such failure may be
conszidered a factor against the contractor’s competence in future biddings to be
conducted by the Owner,

If three (3) prints of the drawings are returned to the contractor marked "NO
EXCEPTIONS TAKEN", formal revizion of aaid drawings will not be required.

18.2.6 If three (3) prints of the drawings are returned to the Contractor maried *MAKE

CORRECTIONS NOTED", formal revision of said drawings will not be required.

18.2.7 H one [1) print of the drawings is returned to the Contractor marked "AMEND-

18.2.8

18.2.9

RESUBMIT®, the Contractor shall revise the said drawing and shall resubmuat sight
(8) copies of said revised drawing to the Owner,

If one (1} print of the drawings is returned to the Contractor merked "REJECTED-
RESUBMIT", the Contractor shall revised the sad drawings and shall resubmit
cight (8) copies of said revised drawing to the Owner.,

Fabrication of am item shall not be commenced before the Owner has
reviewed fexamined the pertinent shop drowings and returned copies to the
Supplier marked either “NO EXCEPTIONS TAKEN" or *MAKE CORRECTIONS
NOTED®, Revisions indicated on shop drawings shall be considered as changes
necessary to meet the requirements of the Contract Drawings and Specifications
and shall not be taken as the basis of claims for extra work.

18.2.10 The Contractor sghall have no claim for damages or exténsion of time due to any

delay resulting from the Contractor having to make requared revisions to shop
drawings [unless reviewed by the Qwner of said drawinga is delayed beyond a
reasonable period of time and unless the Contractor can establish that the
Owners delay in review actually resulted in a delay in the Contractor's
Construction Schedule). The review of said drawings by the Owner will be limited
to checking for peneral agreement with the specifications and drawings, and shall
in ne way relieve the Contractor of the responsibility for errors or omissions
contained thersin nor shall review operate to waive or modify any provision
contained in Specifications or Contract Drawings. Fabricating Dimensions,
quantities of material, applicable code requirements shall be the Comtractor's
reaponsibility.

REFERENCE TO STANDARDS OR PUBLICATIONS

Any reference in the Specifications or Drawings to any specification, standard or publication
of any organization shall, in the absence of a specific designation to the contrary, e
understood 1o refer to the latest edition of the specification, standard or publication in effect
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21.0

220

23.0

as of the date of advertising the work. Internationally accepted atandards equal o or better
than specified standards or specifications are acceptable.

REFERENCE TO PROPRIETARY PRODUCTS

Where references to proprictary products appear in the specifications or drawings, it is for
the purpose of establishing an acceptable standard of quality or design but no guarantee is
given that said referenced manufacturer’s products will meet all contract requirements
without modifications, Unless a substitute is expressly prohibited, the Contractor may
request approval of a substitute for any such proprictary product. Such request must be
writing and must include descriptive literature, specifications, teat reports of samples, as
appropriate, to enable the Owner to determine the acceptahility of the product proposed for
substitution, Mo substitute product shall be used in the work until written approval has been
received from the Owmer. All costs lnvolved in making laboratory tests of the samples
submitted as substitute for the specified materials shall be borme by the Contractor.

EFECIFICATIONS AND DRAWINGS FURNIEHED TO CONTRACTOR

The Orwner will lumnish the Contractor with two (2] sets of specifications together with reduced
drawings (if any) and two (2] sets full-scale Drawings. Additional quantities of Specifications
and Drawings will be furnished at reproduction cost.

AS BUILT DRAWINGS

The Contractor shall maintain at least one (1} sct of blueprints/ plans of all works at the job
site, These prints shall be marked and updated to indicate current job progress and shall
show deviations from the construction drawings, After final inspection, the Contractor shall
transfer all as-built information 1o a set of reproducible tracings that shall be delivered to the
Engineer prior to acceptance of the project,

GENERAL FROVISIONS

23.1 Water Lewvel Sounding

The Contractor shall provide a functioning and accurate water sounding instrument
acceptable to the Engineer to measure the water level during the drilling, development
and testing of the well. Failure to provide such will subject the Contractor to a penalty of
P1000.00 per day from the date of the notice issued by the Engineer until said
instrument has been completed and shall be deducted from the monthly billing,

2322 Well Drilling Equipment

The Contractor shall provide and operate either one (1) mud or ar retary drilling rig and
includes all auxliary equipment necessary to complete the work within the contract
pericd.

All equipment rtequired for the completion of the project is subject for
inspection /evaluation during post qualification.

List of equipment must be included in the submitted bidding documents.

23.3 Drilling Method
The drilling shall be performed with either mud or air rotary method,

23.4 Geophysical Logging
The work includes geophysical logging. Geophysical logging shall be done from ground
surface down to 180 meters depth.
Page
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23.5 Well Casing Materials

All permanent casings to be instafled shall be 400mm@ |16") spiral welded steel casing
with minimum thickness of 9mm as shown in the preliminary well design and showld
be of new stock.

23.6Type of Screen
The screens shall be stpinless steel continuous slot wedge wire wound with slot sizc

1.5mm {slot 60, 3 meters length per piece and of new stock. Photocopies of receipts of
purchase duly certified shall be submitted to the Engineer as proof of purchase.

23.7 Well Casing Installation
The well casing shall be installed at a depth of 180 meters. In the cvent that the well
casing is not properly installed in the desired depth, the owner shall not accept the
installation and shall reguire the Contractor to perform neceasary cormection,

23.F Expected Yield
The production well is expected to vield 70 liters per second.

219 Well Design
Well Depth and final well design will depend on the actual results of the Geophysical

Lopging. Payment will be based on the actual works performed particularly on the length
of casings and screens inatalled.

23, 10Test Pumping
Prior to the pumping test, the contractor shall excavate the necessary drainage canal in
preparation for 72 Hours testing. Excavated maternials resulting from canal construction
should be placed and restored properly to the satisfaction of the engineer.

23.11 Coment Gronting
Mo Special Provisions.

23.12 Project Signboard
The Contractor shall furnish, crect and maintain One (1) project tarpaulin signboard 41t
x Bt in size. The location for the erection of this sign by the Centractor shall be as directed
w the Engineer,

23.13Water Quality Testing
Water quality testing such as Bactericlogical Testing, Physical and Chemical analysis,
Pesticide and Heavy Metal Testing shall be conducted by accredited laboratory. All
expenses shall be covered by the contractor.

23.14CONTRACTOR'S FERFORMANCE
Liguidated Damage shall apply if the Contractor fails to meet the project completion date
as per RA 9184, However; if the Contractor incurred more than 15% negative slippage
upon the expiration of contract, a suspension will be imposed to the Contractor together
with the Liguidated Damages.

23, 15Contractor’s Superintendence
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A qualified superintendent shall be present in the work and shall provide competent
supervision of the work, until it completion. The superintendent shall have full authority
to act in behalf of the contractor, and all directions given by the Owner to the
supcrintendent shall be considered given to the contractor.

23.16Inspection and Testing

all Materials furnished and all work performed under the Contract shall be subject to
inspection by the Owner. The Contracter shall be held strictly to the true intent of the
Specifications and Drawing in regard to quality of materials, workmanship and diligent
execution of the Contract. Work done in the absence of prescribed inspection may be
tequired to be removed and replaced under the proper inspection; and the entire cost of
removal and replacement, including the cost of all materials which may be used in the
work shall be borne by the Contractor. The cost of carrying out the normal inspection
and testing for materials should be at the Contractor's expense.

23.17Plans and Specifications

All works that may be called for, in the specifications and not shown on the plans or vice
versa shall be executed and fmished as if described in both. Alse, should any work
required which is not denoted on either plans and specifications either directly or
indirectly out of the intent thereof, it s understood that same shall be implied and
required and shall be performed and furnished such materials and layout as if it bas
besery g0 described. The plans and specifications shall be considered complementary and
any details mentioned in one but not in the other, or viee versa, shall be interpreted to
be applicable in both, If no numerical label of the dimension{s) of any part of details
appeared on plan, the drawings shall be carefully followed in accordance to the scale thus
indicated, otherwise all numerical data of dimensions of details when so provided must
be followed and not the acale of the drawing.

24.0 Preliminary Site Inspection

The Contractor shall conduct an ocular ingpection of the site in order to be familiar of the
location and shall provide certificate of visit duly signed by the representative upon
submission of the bkid proposal.

25.0 Contract Duration

The Contractor shall perform all scope of works within the period of One Hundred Twenty
(120} Calendar days. Liquidated Damages (LD) shall be imposed for each day of delay as
provided by the IRR of RA 9184,
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