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INVITATION FOR RTINS NO. PCH 2--25

TSSUED NOVEMRER, 19856

1.0 Tatroduction

. .
The Corporacion Dominicanan de Tlecliricidad, horcafter
called the CONTRACTING AGENCY, inviles experienced firms of civil
engineering vonbractors to submil  bhids for the zonstruction ol

the Rio Yuboa Hydroelectric Project.

r
.

}

Only  prequalificed firme of civil enginecring contractors
invited DLy the CONTRACTING  AGIENCY Lo submit bids for the
exceculion of the Worle desceribed in these Docanents may do co.
Firms invited by the CONTRACTING AGENCY to submit  bids are under
no obligation to de so. DBidders will not be reimbursed for any
cuosls incurred 1o connection with UL proeparvat son wnd submission
of their Lilde and in any subscequont visils to the CONTRACTTING
AGENCY ' aud/or the ENGINERR’s offices prior Lo avard of  the
Contract.

These Instructions to Bidders are intended to aid biddersy
in the preparation of their bids. + The periods named in thesc
Instructions to .Bidders shall be consccutive calendar days,
except that, if a Jdue dale Falls on a local heliday, the due date

will bo Uthe nest oo ooliday,

1.02 Did Opening
The original and fTour completed copies of the bid aust be

delivered in person or-sent by registered mail to the following
address: '
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Corporacion Dominicana de Electricidad

Ave. Independencia Esq. Fray Cipriano de Utrera

Centiro de los Heroes, Apartado Postal 1428 - TLXHIDRCDE 3460581
Santo liomingo, Dominican Republic

Attention: Direccion de Desarrollo Hidroelectrico

All documents must be enclosed in sealed packages endorsed
on the outside with the words "IFB No. PCH-=2-85. BID DOCUMENTS
‘Rio Yuboa Hydroelectric Project, Do not open before - E23____
1986" and must be delivered not later than 12 noon local time on
——————————————— , 1986. The bids will be opened at that time at
the address shown above in the presence of the public. Only the
Bidder’s names and the total Bid Prices will be announced.

1.03 .Late Bids

Bidders will be held responsible for ensuring that their
bids are received in accordance with the instructions stated
herein and a late bid will not be considered even though it
became late as a result of circumstances beyond the bidder’s

control. A late bid will be considered only if the sole cause of "

its becoming a late bid was attributable to the CONTRACTING
AGENCY, iis employees or agents.

1.04 Modification of Bids

Any bidder has the right to withdraw, modify, or correct
its bid after it has been delivered to the CONTRACTING AGENpY,
provided the request for such withdrawal, modification,or

correction together with full details of such modification or-

correction is received by the CONTRACTING AGENCY at the address
given above by letter, telegram, or telex before the time set for
opening bids. The original bid as amended by such communication
will be considered as the bidder's offer. The CONTRACTING AGENCY
may ask any bidder for a clariflication of its bid.
Clarifications which are not malerial modifications and do not
change the bid price may be accepted. However, no bidder will be
permitited to alter ils bid price after bids have been opened.
Bids must remain valid- for 150 days and may not be withdrawn
except with the written permission of the CONTRACTING AGENCY.
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i.05 Contents of Bids

Bidders must submit bids for the whole of the works. Bids
submitted for separate sections only or bids which are incomplete
will not be considered. .

Ridders are required to complete the following in an
original and four copies: ' : '

(1) Form of Contract and Appendix;
(2) The Bid Form

Bidders shall fill in the Unit Price for each item of work
in the schedule of prices in the Unit Price column in figures.
For each item, the quantity given in . the "Estimated Quantity"
column shall be multiplied by the Unit Price, and the result
entered in the "Total Amount”" Column. In any case of discrepancy
between a Unit Price and a Total Amount the Unit Price will be
taken® as correct and the Total amount adjusted accordingly.
Where in the "Unit Price" column the word "Total Price" is stated
the sum shull be entered in the - "Total Amount” column by the
bidder. Any item against which no Unit Price or sum is quoted
will not be paid for by the employer when the work described
therein is_ executed and it shall be deemed to be covered by other
Unit Prices and sums in the schedule of prices.

‘No alterations shall be made to the forms provided which
shall be completed 1in indelible ink or typed print. The
completed forms shall have no intzrlineations or erasures except
those necessary to correct errors made by the bidder, in which
case such corrections shall be initialed by the ‘person or persons
signing the bid.

One original copy of the completed bid is to be clearly
marked "ORIGINAL BID" and the other completed copies of The Bid
are to be marked "COPY OF BID." In case of any discrepancy, the
copy marked "ORIGINAL BID" shall govern.

(3) Bid Bond

Bids must be accompanied by .a bid bond in the amount of
TEN(10) percent of the bid price. No bid will be considered
unless it is so 'secured. '

The bid bond provided by unsuccessful bidders will not be
repaid or discharged until the expiration of 180 days from the
day of bid opening or until such earlicr time as a bid shall have
been accepted by the CONTRACTING AGENCY and a PerfTormance Bond
shall have been duly provided by the bidder whose -bid is
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acéepted.

The bond provided by the bidder whose bid is accepted shall
be discharged when the Performance Bond has been duly entered
'into.and'executed.

All correspondence, documents, Contract, etc. in

connection with the bid and the Contract is to be in the Spanish
language.

1.06 Signature of Bid

The Bid must be signed by one duly authorized to do so. A
bid submitted by a corporation must bear the seal of the

corporation and be attested by  its secretary. ' Associated
companikes or Jjoint ventures shall Jjcintly designate in one
power-of-attorney persons authorized to obligate all the

companies of the association or, joint venture. A bid submitted
by a Jjoint venture must be accompanied by the document of
formation of the joint venture, duly registered and authenticated
by a Notary Public, in which 1is defined precisely the conditions
under which it will furction, its period of duration, the persons
authorized to represent and obligate it, the participation of the
several firms forming the joint venture, the prinzipal member of
the joint venture and address for correspondence for the joint
venture. Bidders are advised " that the joint venture agreement
must include a «clause stating that the members of the joint
venture are severally and jointly bound.

1.07 Addenda to the Invitation for Bids

If for any reason prior to bid opening it becomes necessary
to modify the Bid Documents, an Addendum will be issued to and be
binding on all bidders. Receipt of all Addenda shall be
acknowledged by bidders but nonacknowledgement of receipt ” shall
not relicve the bidders of being bound by such Addenda provided
the Addenda were communicated to bidders by telex or registered
mail. Addenda will be numbered consecutively commencing wilh No.
1 and bidders are required to insert the appropriate humbers in
the space provided on the Form of Tender. Should any bidder have
questions to ask or should it have any doubt about the meaning of
the Bid Documents, it should refer them in writing to the
CONTRACTING AGENCY not later than 16 days before the date set for
opening of bids.
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Visits o the site should be arranged threugh the
CONTRACTING wamNryY,

11.09 Currency and Payment

Pidd~rs  ghall quote prices in the schedule of pPrices  in
U.S, dollars and in local currency. The total bid priece ¢vill be
calculated ' converting local currency to U.S. dollars at the
role quoled by the Central Bank of the Dominican Republic on the
date of ‘bLid opening. . ’

Any fces to agents in the Dominican Republic «i1ill  be
payable in local currency.

BDollar payments for ifcuws quoted in dollars in the schedule
of prices will be puid under a Letter of Commitment 1issued
through the U.S. Agency for International Development.. Payment
#will be made by the CONTRACTING AGTNCY for items quoted in local
cuirrency in the Schedule of Mrivoes.

1.10  Mcceptance of Dids
The contract wil] be awarded to the lowesl! responsive,

responsible hidder. A "responsive”" bid is one that complies with
all the terms and conditions in the IFR without material

modificalion. A material modiflication is one which affects in
any way the price, qualily, scope, or completion date of
consiruction services or which limits in any way any
Fvﬁpunhlulllilvﬂ, duties, or liabilitiecs of the bLidder or any .
righls of the CONTRACTTING AGTYCY or AN g any  ui lhe foregoing
hove been specified or delined in the TFPB. Pidders may nol modi Ty
nonresponsive  bids  after bhid  epening  in order Lo make  them
responsive, However, tho CONTRACTING AGENCY muy 1. gquest o bidder

Lo clarify ils bid as leng as no molerial modilicalion is made.

The CONTRACTING AGENCY  reserves 1he right to reject any or
all bids and to waive minor informalilies in Lhe bids received if
it appears in the CONTRACTING AGENCY's boest inlerests to do so.

Failure on the part of the successful bilder Lo provide a
Performance  Pond  in asccordance with the Coudilions of Conlract
shall be sulflficicnl grounds lor Lhe annulment of Lhe award. The
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PART IT BTID FORM

Section 2.1 -~ PROPOSAL

"CONTRACT FORM

(Note: The Appendi% forms part of éhe bid)

To Corporacion Dominicana de Flectricidad
Ave, Independencia Esq. Fray Cipriano de Utrera
Centro ile los Heroes
Apartado Postal 1428 - TLXHIDRCDE 3460581
Santo Domingo, Dominican Republic
Attention: Direccion de Desarrollo Hidroelectrico '

Gentlemen,

A. Having examined the Drawings, Condilions of Contract,
Specifications, and Schedule of Prices for the execution of the

Work, we, the undersigned, offer to execute, complete, and.

maintain the whole of the said Works 1in conformity with the

Drawings, Conditions of Contract, and Specifications, for the sum
of )

T M e e tm m m e e e e e o e e e e e e e b e em s cs ko Tn men o - "+ - —_— - s i S8 = = = e® n " . —— — o — -

B. We undertake, if our Bid is accepted, to commence work
under the contract within 10 days of receipt of both the
confirmation that a Letter of Credit has been opened and the
Notice to Froceed from the CONTRACTING AGENCY and to complete and
deliver the whole of the Works comprised in the Contract within

560 days calculated from the last day of the aforesaid period in.

which the work is to commence.

C. T our bid is accepted we will, if required, obtain the

gunaranty of an Tnsurance Company or Bank or other sureties ( to
be approved Ly you) to be jointly and scverally bound with us in
a sum not eveeoeding 100 percent  of the above-named sum for the
duc performance of the Contract under the terms of a Bond to be
approved by you.

D. We certifly that we are not included on any list of
suspended, debarred, or ineligible bidders used by AID.

E. (Applicable only if +the Bidder is incorporated or
legally organized in the United States.) We certify that we are

I1T-1-1
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in compliance with our equal opportunity obligation under
Executive Order 11246, as amended, and regulations and orders
issued thereunder.

F. We certify that we meet the nationality requirements
set forth 1in the clause 5.2-21 of the contract entitled
"Nationality, Source, and Cargo Preference."

G. We agree to abide by this Bid for the period of 150
days from the datle fixed for receiving the same and it shall
remain binding upon us and may be accepted at any time before the
expiration of that period.

H. Unless and until a formal Agreement is prepared and
executed, this Bid, together with your written acceptance

thereof, shall constitute a binding Contract between us.

I. We understand that you are not bound to accept the
lowest or any bLid you may receive.

J. We acknowledge receipt of Addenda ___ through ___ to
the Invitation for Bids as originally issued.

I1-1-2
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Appendix

Amount of Performance Bond 100%

Minimum Amount of Third Party Insurance

Period for commencement of work on site

from CONTRACTING AGENCY’s order to commence . 10 days
Time for completion 560 déyé
Amount of Liquidated Damages ~ U.5.%100 per dayx
Limit.of Liquidated Damages U.S.$ 120,000.00%

Period of Maintenance

Percentage for Adjustment of Provisional
Sums )

Dated this

Signature

in the capacity of

duly authorized to sign bids for and on behalf of

¥ Or its equivalent in RD$

I1-1-3

).


http:1O,O00.O0

e No. PCH-2 KBS LOT 171

PART TI - BID FORM

Section 2.2 - SCHEDULE OF PRICES
2f2"01 General Remarks Regarding Schedule of Prices.

A. The quantities set forth in the Schedule of Prices are
believed to represent the character of the work to be carried out
and are given for the purpose of enabling the CONTRACTING AGENCY
to compare tenders on an equal basis. There is no guarantee to
the Contractor that it will be required to carry out the
quantities of work indicated under any onc particular Item or
proup of items in the Schedule of Prices, alth'ough in the
Contract as a whele Lhe quantities are helieved to represent  the
overall value of the work Lo be carried out.

B. The prices inserted ir the Schedule of Prices will be
used for valuing the work executed and the ENCINEER will measure
the whole of the Works executed in accordance with this Contract.

C. The prices inserted in the Schedule of Prices are to be"

the full inclusive costs of the Works described under the Ttems,
complete in place and in accordance with the Specifications,
including all cosls and expenses which may be required in and for
the ' constrvction of the Works described, together with any
temporary works and installations which may be necessary and  all
general risks, liabilities and obligations set forth or implied
in the documents on which the bid is based. .

D. The brief description of the Items given in .the
Schedule of Prices are purely for-the purpose of identification

and in no way modify or supersede the detailed descriptions given’

in the Conditions of Countract or Specifications. When pricing
Items, reference is to be made to the Conditions of Conlract and
Specifications for the full directions and deseriplions of work
and materials.

[ £+]

IT-
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PART II -~ BID FORM.
SECTION 2.2 ~ .SCHEDULE OF PRIGES

2-2-02 Schedule of Prices
IFB No. PCH-2-85 -
Page: 1 of 8

Name of Biddér

RD

Total Amount
Uss

I%em _ Estimated Unit Price
No. . Description Quantity Unit. RD § Us $§
1 Mobiiization, Demobilization
and Miscellaneous Work
1.1 Mobilization L.S.
1.2 Demobilization L.S.
2 Care and Removal of Water
2.1 Care and Removal of Water L.S.
3 Excavation, Fill and Backfill
3.1 Common Excavation - - 30,486 CUM
3.2 Rock Excavation - 860 CuM
3.3 - General Fill Material 14,210 CUM
3.4 Filter Material 275 cuM
3.5 Riprap Class A 25 CUM
3.6 Riprap Class B 400 CUM
3.7 Riprap Class C ____330 CUM
3.8 Riprap Class D 280 CUM
3.9 Riprap Bedding 550 CuM
3.10 Powerhouse Yard Surfacing 24 CUM
&"\

C8-2-0NDd "0ON €41
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PART II - BID FORM
SECTION 2.2 - SCHEDULE OF PRICES

2-2-02 Schedule of Prices
1IFB No. PCH-2-85
Page: 2 of 8

Name of Bidder

"ON a1’

Item
_No. - Description gzziﬁizsd Unit RD gnitugr;ce, RD $§ roral gggunt
3.11 Access .Road and Yafd Fill 420 CUM
3.12 Grass Cover 127,000 Sqm
3.1} '~ Stone Masonry 850 CUM
4 + Drilling and Nchoring
4.1 Rock Anchors 30 ° LINm
4.2 Anchor Bars 250 LINm
4.3 Drain Holes 50 LINm
5 Concrete Work
5.1 Spillway Concrete 900 CUM
5.2 Low Level Qutlet, Desil-
ting Basin and Forebay
Concrete - 1,500 CUM
5.3 " Flume and Box Culvert ’
Concrete 470 CuM
5.4 Penstock Support Concrete 50° CUM
g%

S3-C-UDd

IT 307
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2-2-02 Schedule of Prices

1IFB No,
Page:

PCH-2-
885

of

Name of Bidder

Description

PART II - BID FORM
SECTION 2.2 - SCHEDULE OF PRICES

Powerhouse Concrete

Lean Concrete

- Miscellaneous Concrete

Canal Lining Concrete
Steel Reinforcement
Welded Wire Fabric
Culvert Pipe 12 In. D.
Culvert Pipe 24 In. D.

Culvert Pipe 36 In.
Culvert Pipe 48 In.
Culvert Pipe 6C In.
Underdrain Pipe 4" T

57 O U O

Yardwork, Roadwork and
River Crossings

Road Surfacing

Estimated Unit Price Total Amount
Quantity Unit RD $ us $ RD Us$
370 CuM
250 CuM
50  CUM

4,300 Sqm

123,000 + Kgs

9,300 Kgs

10 LINm

10 LINm

30 LINm

10 LINm

250 LINm

D. 1,400 LINm
600 Sqm

*ON 941"

I1 10T S4-2-1nd
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PART II - BID FORM o =
SECTION 2.2 - SCHEDDLE OF PRICES 2
- 5 ‘
o I
o A
2-2-02 Schedule of Prices = =
I¥8 No. PCH-2-85 .
Page: , of 8
Name of Bidder
Itenm
Estimated Unit Price Total A
x . - mo t
No. Description Quantity Unit’ RD § us § RD §$ U5$un
7 Penstock )
7.1 renstock L.S.
8 ~ Metalwork
8.1 Trashrack, Supporting Frame
+  and Guides at Intake L.S
8.2 Trashrack, Supporting Frame and . )
Guides at Penstock ) L.S
8.3 Sealing Frame and Guides
for Bulkhead at Intake L.S.
8.4 Sealing Frame and Guides
for Bulkhead in Low Level " L.S.
Outlet Sluice
8.5 Sealing Frame and Guides for
Bulkhead at Forebay L.S
8.6 Powerhouse Crane Rails,
Mounting hardware and Acce-
sories 1,000 Kgs
8.7 Cast Iron Frames, Covers and
Gratings 2,000 Kgs _

IT Lo1



SECTION 2.2 - SCHEDULE OF PRICES

2-2-02 Schedule of Prices

IFB No.

Page:

PCH-2-85

of 8

Name of Bidder

Item
No..

——

9 -¢ - II

8.8
8.9
8.10

10
'10.1

11
11.1

VO
1

Description

Miscellaneous Metalwork
Barbed Wire Fence

Chain Link Fence

Architectural Work

Concrete Block Masonry (includes
Reinforcing, Mortar, Dovetail
Anchor, Anchor Slot and Lintels)

Water Proofing Topcoat for Roof

Aluminum Windows

PART II

- BID FORM

|

pedf,

—

*

g180110) 9P

uotrtoantt

\_

Unit Price Total Amount
RD § Us $§ RD § Uss$

Aluminum Doors

Rolling Steel Door

Painting

Painting Interior Walls of the
Powerhouse .

Powerhouse Crane

Powerhouse Crane

Estimated
Quantity Unit
500 Kgs
2,000 LINm
100 LINm
10C Sqm
105 Sqm
54 Sqm
2 Each
1 Each
140 Sqm
1 L.S.

*ON q471°

$8-7-10d

IT LO71
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PART II - BID FORM
SECTION 2.2 - SCHEDULE OF PRICES

2-2-02 Schedule of Prices
IFB No.

Page:

6

PCH-2-85"
of 8

Name of Bidder

Item

_No.
12
12.1
12.2
1273
12.4
12.5

13
13.1

L4

l4.1

14.2

Estimated Unit Price Total Amoun
t
Description Quantity Unit. RD $ Us $ RD USs$
Piping and Plumbing ,
Piping 1,800 - Kgs
Service Sink 1 Each
Water Closet . ' 1 Each
Lavatory 1l ., Each
Sanitary Sewer Line, Septic .
Tank and Septic Fieid Lines L.S.
Ventilation Fans and Louvers
Ventilating Work L.S.
Gates, Frames, Guides and
Hoists
Low Level Outlet Sluice
Gate at Spillway, Frame Crank
Operated Floor Stand and Appurte-
nances - L.S.
Intake Control Sluice Gate,
Frame, Crank Operated Floor
Stand and Appurtenances L.S.

qa1’

*ON

$R-7-N0d
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PART II - BID FORM Q. =5
o
SECTION 2.2 ~ SCHEDULE OF PRICES o 5
o =
H
2~2-02 Schedule of Prices o g
1IFB No. PCH-2-85 w =
Page: 7 of 8 5 =
Name of Bidder
Item
. Estimated Unit Price Total Amo
‘ *2 2 nt
_No. Description Quantity Unit. RD § us $ RD § US$u
14.3 Sediment Sluice Gate Near
Intake, Frame, Crank Operated .
Floor Stand and Appurtenances ~ L.S.
14.4 Sediment Sluice Gate in Desil-
) ting Basin, Frame, Crank Opera-
ted Floor Stand and Appurtenances L.S,
14.5 Control Sluice Gate at Penstock
Forebay, Frame, Crank Operated
Floor Stand and Appurtenances L.S.
14.6 Portable,; Gasoline Powered
Gate Hoist Actuators L.S.
14.7 . Sediment Sluice Gate at Penstock
' Forebay, Frame, Crank Operated
Floor Stand and Appurtenances L.S.
15 General Electric Work
15.1 Electrical Metallic Conduits,
’ Boxes, Fittings, and Hardware - L.S.
15.2 Insulated Wire and Cable, inclu- .
ding Connecting and Terminal
Equipment L.S.
=

IT 10T Sg=~2-10d
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PART II - BID FORM
SECTION 2.2 -  SCHEDULE OF PRICES

2-2—02_Schedu1e of Prices
1IFB No. PCH-2-85
Page: 8 of 8

Name of Bidder

Item v
’No. .Description Eﬁ:i?izsd Unit RD gnitugr;ce RD toral 3ggunt
15.3 Cable Trays and Supports L.S. :
15.4 Grounding. System L.S.
15.5 Lighting System . L.S.
16 Transportation, Storage anud

Installation of CONTRACTING
AGENCY Furnished Equipmet

16.1 Trancportation, Storage and
Installation of CONTRACTING
AGENCY Furnished Equipment L.S.

17 . - Sub-Transmission and Dis-
tribution Lines

. 17.1 Contractor Furnished Materials,
Construction and Installation
of Distribution Lines . L.S.

N

*ON ga1’

w~Hdd
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PART IT BID FORM

SECTION 2.3 CONSTRUCTION SCHEDULE

The construction schedule shall be submitted on the Drawing
PCH-2-85-150, "Construction Schedule" which is included in Volume
IT, "Bid Drawings".

The construction schedule shall show the order in which the
Bidder proposes to design, furnish, construct, fabricate and
erect the principal'compongnts of the project, the date on which
he will start the various features (including procurement of
materials, plant, and equipment), and the contemplated dates for
completing same. For the purpose of preparing the construction
schedule, award of .contract shall be assumed to be April 1, 1986.

II-3-1
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LJLPART TT BTID rany

SEATION 2.5 01 TIST OF MATOR TITOMT OF COVSTRUSTION DAUVIPMINT

The PBidder shall list major items of his owvu caonstiructiion
oquipment which he proposes Lo use on the work.

)

Condition Location

03,

Equipmcpt 4

T 601
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2.5 02 RENTAL CQUIPMEMT

The Didder «hall list major itceuws of rented construction
equipmenl  that he proposes lo  use or that he may use on  Uhoe
work.

Rental Equipment

Equipment Lessor Fer Hour Per Day  Der Wenk
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PART III-FORM OF AGREEMENT

THIS AGREEMENT is made the _________; _____ day of
19____between

__________________ (hereinafter called "the Contractor"). The employer
has accepted a Bid by the Contractor for the execution,completion,
and maintenance of Works as follows:

.1. In this Agreement words and .expresgionsAshall have the
same meanings as are respectively assigned to them in the
Conditions of Contract hereinafter referred to.

2. The following documents shall be deemed to form and be
read and construed as part of this Agreement, viz.:

(a) The form of Bid (including the Appendix).
(b) Contract Documents IFB-No. PCH-2-85. Lot II.
Volumes I and IT.
~ (c) Schedule of Prices
. (d) The Specifications

3. In consideration of the payments to be made by the
CONTRACTING AGENCY to the Contractor as hereinafter mentioned,
the Contractor hereby covenants with {ihe CONTRACTING AGENCY to
execute, complete, and maintain the Works in conformity in all
‘respects with the provisions of the Contract.

4. The CONTRACTING AGENCY hereby covenants to pay the
Contractor in consideration of the execution, completion, and
maintenance of the Works the Contract Price at the times and in
the manner prescribed by the Contract.

ITI-1
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IN WITNESS whereof the parties hereto have caused their
respective Scals to be affixed (or have set their respective
hands and seals) the day and year first above written.

CONTRACTOR ENGINEER
" (Signature) TTTTTT {Signaturey 77T
TTT(Typed name) TTTTTTTUTyped Name) 77T
T (rit1le) T T Titley T
T T (patey T T T T  (patey T

[(11-2
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TFE No. PCII 2 85 10T I

PART V - GENERAL CONDITIONS

SECTION 1 - GENERAL

5.1-01. DCEFINITIONS AND INTERTRETATIONS

A. DEFINITIONS. In Lhe Contract, as herecinafter defined,
the following words and expressions shall have the "meanings
hereby 'assigned Lo thém, . except where the context otherwisce
requires: '

1. "Employer" or "CONTRACTING AGENCY" is the Government
of the  Dominican ®Republic, represented by the "Corporacion
Dominicana de Electricidad.”

) 2. "AID" means the Agency for Internatiovi 1]l Development
"of the United States of America.

3. The Contract -Documents include:

Part I, Instructions to Didders

Part II, Bid Form ' )

Part III, Agreement Forwm

Part IV, Bid, Performance, and Poymeni Bonds’
Part V, General Conditions

Part VI, Special Conditions

Part VII, Technical Provisions

Part VIII, Bid Drawings )

Plus the bid and accompanying data submitted by the Successful
Bidder and approved for inclusion in the Contract, plus
Supplemenlary  Drawings, Conlractor’s Drawings, and Drawings as
defined herein.  These Documents are complemenlary, and any work
called for ,by. one is as binding upon the parties as if called for
by a'l. The interpretation ol the INGINEER will govern in Lhe
event of conflict between the Contract Documents.

4. "CDE": Corporacion Dominicana de Electricidad, Santo
Domingo, D.N.; Dominican Republic, the Owner. .

5. Projcect: The Rio Yuboa MHydroclectric Project is

v-1-1
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Tocated approximately 8 Kms  south of Bonao, ond 80 Kms north of
Santo Domingo, Dominican Republic.

G. "Contractor" mecans the person or persons, firm or
company whose tender has  been  accepted by the Employer and
includes the Contractor’s personal representatives, succesors and
permitted assigns.

7. "ENGINEER" is L.. CONTRACTING AGENCY’s representalive

. 8. "ENGINEER's vrepresentative" means any resident
engincer or assistant of the ENGINEER, or any clerk of works
appointed from time to time by the Emplover or the ENGINEER to
perform  the dutices scet forth in Clause 5.1-0° hercof, whosco
authority shall be notified in writing Lo the Contractor by the
ENGINEER. '

9. "Works" shall include both Permanent Works and
Temporary Worls. 3 .

10, "Contract" mcans the Conditions of Contract,
Specifications, Drawings, Schedule of Prices, if any, Tendecr,
Letter of Acceptance and the Contract Agreement, if complected.

11. "Contract Price" means the sum named in the Letter
of Acceptance, subject to such additions Lthereto or deductions
" therefrom as may be made under the provisions hercinafter
contained. )

1Z. "Bidder": Any party or parlics 'submitting a proposal
for the work covered by these Contract Documents.

. 13. "Successful Pidder"™: The Bidder selected for award
of the Contract.

14. "Constructional Plant" means all appliances or
things of whalsoecver naturec required in or 'about the execution or
maintenance of the Works but does nol include materials or other
things inlended to form or Torming part of the Permanent Works.

I5.. "Temporary Works" means all temporary works of every
kind required in  or about the excculion or mainlenance of the
Works. . ' N

16. "Permanent Works" mcans the permanenl works Lo be
executed and maintained in accordance with the Contract.

17. "Specification" means the specifications referred to
in the Tender and any modification thereofl or addition thereto as
may from time to time be flurnished or approved. in writing by the

:“W.
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ENGINLCER.

18, "Drawings" mcans the dravings referred to  in | ho
Specification and any modificalion of such drawings approved in
writing by the ENGINCER and such olher drawings as  may from time
to time be furnished of approved in writing by the ENGINEER.

19. "Pid Drawings": Drdw1ngs included in thesc Contract
Documents for bidding purposes

. 20. "Supplementary Drawings": Drawings ol structures and
equipment furnished to the Contractor after award of the Contract
to Turnish additional details of construction.

21. "Contractor’s Drawings": Drawings provided by the
Contractor to define tLhe work to be done and/or the cquipment to
be furnished under these 'Coptract docume ants.

) 22. "Site" means the land and other places on, unde r, in
or through which the Permanent Works or Temporary Works designed
by the ENGINEER are to be executed and any other lands and places
provided by the Employer for working space or any other purpose
as may be specifically designated in the Contract as forming part
of the site.

~23. M"Approved" means approved in writing, including
subseqguent written conflirmation of previous verbal approval and

"approval" means approval in writing, including as aforesaid

24, "Furnish": vork done and all ' expenses, including

labor, materials, lests, plant, and overhead, incurred by Lhe
Contractor in p10v1d1ng and dc]lv aring to a geographical location
designated in these Contract Documents as  specilied item,

article, or piecc of apparatus or equipment.

25. "Erect," "Install," "Place," "Apply," "Lay": Work
done and all expcnses, including labor, materials, tests, plant
and overhead, incurred in r ceceiving a specificd item, arvlticle, or
picce of apparatus or cqu1pmcnt al a geograuphical locallon
designated in these Contract documents, in transporting it Lo and
storing it at the site, and Lhere crecting, installing, placing,
applying, or laying il as shown on the Drawings v as diroctcd.ﬁ
.

26.  "Furnish and Erect," "Furnish and ‘Install,"” "
Furnish and Place,”" "Furnish and Apply,""Furnish and Lay": Work
done and all expenses, including labor, materials, lests, plant,
and overhead incurred in  providing, delivering, transporling,
storing, and erecting, installing, placing, applying, or laying a
specified item, article, or picce of apparatus or equipmeni as
shown on Drawings or as -directed.
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27. "To Design”": To determine and draw the principal
features of the specified article so it will perform  the
functions und meet Lhe conditions stipulated.

28. "To Detail": To prepare Drawings of all parts of Lhe
designed article in accordance with the design, so it can be
fabricuted and/or erected exactly, without doubl regarding any
portion.

29. "Commercial Operation": A generator-turbine unit is
considered rcady for commercial operation when the installation
of such unit and ils auxiliaries has been completed and tesled
sufficiently to be capauble of conlinuous delivery on a scheduled
basis of at least its rated power.

B. SINGULAR AND PLURAL. Words importing the singular
only aico include the plural and vice versa where the context
requires.

C. HEADINGS OR NOTES. The headings and subtitles in
these Conditions of Con.ract shall not Dbe deemed to be part
thercof or be taken into consideration in the interpretation or
.construction thercof or of the Contract.

D. COST. The word "cost" shall -be deemed to include
overhead costs whether on or off the Site.

.1-02 ENGINEER AND ENGINEER’S REPRESENTATIVE

e

A. DUTIES AXND FPOWERS OF ENGINEER AND ENGINEER’s
REPRESENTATIVE. The ENGINEER shall carry out such duties in
issuing decisions, certificates and orders as are specified in
the Contract. In the cvent of Lhe ENGINEER being required in
terms of his  appoinlment by the Employer.to oblain the specific
approval  of  the Employer for the exccution of any part of Lhesce

~

dutics, this shall be set out in Part 5.2 of thesce Conditions.

B. The ENGINEDR’e Representative shall be responsible Lo
the ENGINETR and his dulies are to watoeh and supervise the Works
and to test and examine any materials to be used or workmanship
employced in connection with the Works. He shall have no authority
to relicve the Contractor of any of hic dulies or obligations
under the Contract nor, excepl as expressly provided hereunder or
e¢lsewhere in the Contract to order any work involving delay or
any extra payment by the Employer, nor to make any variation of
or in the Works. :

V-1-4
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shall be fully'rusponsible for all the work under these Contractl
Documents.

5.1-05 CONTRACT DOCUMENTS'

A. LANGUAGE/S AND LAW. Therce shall be stated in part 5.2
of these Conditions: . :

1. the language or languages in which the Contract
documents shall be drawn up and :

2. the country or state, the law of which is to
apply to the Contract and according to which the Contract is to
be construed.

If the said documents are written in more than one
language, the language according to which the Contract is to Be
constirued und interpreted shall also be designaled in Part 5.2
being, therein designated the "Ruling Language".

B. DOCUMENTS MUTUALLY EXPLANATORY. Except if and to the
;extenl olherwise provided by the Contract, the provisions of the
Conditions of Contract Parls 5.1 and 5.2 shall prevail over those
. of any other documenl forming part of Lhe Contract. Subject to
the foregoing, the severdl documents [orming the Contract are to
be taken as mutually explanalory of onec another, but in case of
ambipguilics o1 dizscrepancics the same shall be explained and
adjusted by the ENGINFLER who shall Lheﬁoupon issue to the
Contractor instructions thercon. Provided always that 4T, in the
opinion of the ENGINEER, compliance with any such instructions
shdll involve the Contractor in any cost, which by reason of any
such ambiguily or discrepancy «could not reasonably have been
foreseen by the Contractor, the ENGINEER shall «certify and the
Employer shall pay such additional sum as , may Dbe reasonable to
cover such costs.,

5.1-06  DRAWINGS

Ao CUSTODY OF DRAWINGS. The Drawings shall remain in the
sole cuslody of the ENGINEER, but two copies thercol shall be
furnished to the Contractor free of charge. The Coutractor shall
provide and make at his own cxpense any Ffurther copics required
by him. At the completion of the Contract the Contraclor shall
return to the ENGINEER all Drawings provided under the Contract.
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D, CNE COPY CI' DRAWINGS TO DE KCI'T N SITE. Cne copy of
the Drawings, fareniched To the Contraclor  as aforesaid, shall bLe
kept by the Contiactor on the Site and  the same shall at  all
recascnable Limes bLe available  fer  inspeclion and use by the
EXGINEER  and the ENGINTIR’s Representative and by any othor
porsoen aulhoerised by the ENGINEKER in wriling.

C. DISRUPTION OTI' PROGRESS. The Contractor shall give
written notice to the INGINEIR whencver planning  or  progress of
the Works is likely to be delayed ov disrup!cd unless any further
drawing or order, including a direction, insiruction or dpproval,
is issucd by the LNGINELDR within a reasonable  {imw. The notice
shail include details.of the drawing or order required and of why
and L when it is vequired und of any dela, or disrup!ion likely
to be suffered 10 1t is late.

D. DELAYS AND COST O DELAY OF DRAWINGS. If by rcason of
any Lailure or inability of the ENGINEER to issue within a time
reasonable in all the circumstances auny drawing or  order
requested by the  Countractor in accordance with sub-clause /C) of
this Clause, the Contractor sufflfers delay and/or in -urs costs
Lthen  the  EXNGINTER shall  take such delany  into acecount in

Jdetermining any extension of time lte which “the Conlractor is
enltitled under Clause 5.15449 hereofl and the Contractor shall be
paid the amount of such cost as shall be reuasonable.

5.1-07 FURTHER DRAWTNGS AND TNSTRUCTIONS

The ENGINDER <hall have full  power and authority to
supply to the Contractor from Ulime to time, during the progress
of the Works, such further drawings and insiructions as shall be
necessary for the purpese  of  the propern and adequale execution
and maintenauee of the Works. The Contracton shall carrvy out and
be bound by the same.

+

5.1 0B CONTRACTOR'S GONERAL RESPONSTRILITINS

A. The Controctor shall, subjecl Lo the pruvisions of
the Contract, and with duce care and diligence, cxecute  and
maintain  the Works .and provide all labour, including the
supcrvisien  thercof, malerials, Constructional Plant  and  all
olher things, whether of o lempoerary  or permancent  nalure,
requivedd inoand for such cneention aad mainlenancee, so far as Lhe
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necessily for providing the same is specified in or is reasonably
Lo be infTerred from the Contract. ‘

B. The Contractor shall take full responsibility for Lhe
adequacy stability and safety of all site operations and methods
of construction, provided that the Contractor shall not be
responsible, excep! as may be ¢xpressly provided in the Contract,
for the desipgn er specification of Uhe Permanent Works, or Ffor
the design or specification of any Temporary Works prepared by
the ENGINEER.

5.1-09 CCNTRACT AGREEMENT

The Contractor shall when called upon so tu do enter
into and execule a Contract Agrecment, to be prepared and
completed at the cost of the Enployer, in the form annexed with

"such medification as may be necessary.

5.1-10 PERFORMANCE BOND

~If, for the due performance of the Contract, the Tender -
shall contain an underlaking by the Contractor to obtain, when
required, a bond or guaranlee of an insurance company or bank, or
olher approved sureties lo be Jointly and severally bound with
the Coutractor to the Employer, in a sum not wexceeding that
stated in the Letller of Acceptance for such bond or guarantee,
the said insurance company or bank or sureties and the Lerms of
the said bond or guarantee shall be such as shull be approved by
the Employer. The obtaining of such bond or guaranice or the
provision of such sureties and the cost of the bond or guarantee
to be so entered into hall be at the expense in all respects of
the Contractor, unless the Contract otherwise provides.

'5.l~1] INSI'ECTION OF SITE

The Ewployer shall have made available to the Contractor
with the Teunder documents such data on  hydrological and
sub-surface conditions as shall have been oblained by or on
behall of the Employecr from investigalions undertaken relevant to
the Works and the Tender shall be deemeéd to have been based on
such data, but the Contractor shall be responsible for his own
interpretation thercof,

V-1-8



TFE No. PCH-2 85  LOT T1

The Contractor shall also be deemed to have inspected
and cxamined the Site and ils  surroundings and  informalion
availuble iu connection therewith and to have satisfied himself,
so far as is practicable, before submitting his Tender, as Lo the
form and nature thereof; including the subsurface conditions, the
hydrological and climatic conditions,.the exlent and nolure of
work and materials necessary for the completion of the Works, the
means of access to the Site  and the accommodation he may require
and, in general, shall be deemed to  have oblained all necessary
information, subject as above mentioned, as to risks,
contingencies and all other circumstances which may influence or
affect his "Tender.

5.1-12 <SUFFICIENCY OF TENDER, ADVERSLE PHYSICAL
CONDITIONS AND ARTIFICIAL OBSTRUCTIONS

The Contractor shall bc deemed to have satisfied himself
before tendering as to the correctness and sufficiency of his
;Tender for the Works and of the prices stated in the Schedule of
Prices, if any, which Tender prices shall, cxcepl insofar as it
is otherwise provided in the Contract, cover all his obligations
under the Contract and ull matllers and things necessary for the
proper execution and maintenance of  lhe Worhks. If, however,
during the execution of the Works the Contractor shall encounter
physical conditions, other than climalic conditions on Lhe Site,
or artificial obstructions, which conditions or obstructions
could, in his opinion, not have been recasonably foreseen by an
experienced contractor, then the ENGINEER shall certify and the
Employer shall pay the additional cost to which the contractor
shall have been put by reason of such conditions, including the
propcr and rceasonable cost ' :

l. of complying with any instruction which the ENGINEER
may issue to the Countractor in connecltion therewith, and

2. of any proper and reasonable wmeasures approved by the
ENGINEER which the Controctor may lake in the absence of specific

instructions from the ENGINLER.

as a result of such conditions or obslrucliions being
encountered.

V- 1-9
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5.1-13 WORK TO BL TO THL SATISFACTION OF ENGINEER

Save insofur as it is legally or physically impossible,
the Contractor shall cocxecute and maintain the Works in stricl
accordance with the Contract te the satisfaction of the ENGINEER
and shall comply wilh and adhere stirictly. to the ELNGINELR's
instructions and directions on any matter whether menlioned in
the Contract or not, touching or concerning the Works. The
Contractor shall take instructions and directions only from the
ENGINELR  or, subject to the limitations referred 1o in Clause
9.1-02 hercvof, from the ENGINEER's Representalive.

5.1-14 PROGRAMME TO BE FURNTSHED

A. Yithin the time stated in Part 5.2 of thesec
Conditions, the Contractor shall, after the acceptance of his
Tendel, submit to the ENGINEER for his approval o programme
showing the order of procedure in which he proposes to carry out
the Works. The Contractor shall whenever required by the ENGINEER
"or ENGINEERs'’ Representative, also provide in writing for lis
informaltion a general description of the arrangemenls and methods
“which the Contractor proposes to adoept for the execution of the
Works. )

B. Tf at any time it should appear  to the ENGINEER that
the actual progress of the Works does not conform to Lhe approvead
programme referred to  in  sub-clause {A) of this Clause, the
Contractor shall produce, al the request of the FENGINEER, a
revised programme showing the modifications to the approverl
programme necessary to ensurc completion of the Works within the
time for completion as defined in Clause 5.1-43 hereof.

C. The submission to and appréval by the ENGINEER or
ENGINEERS'S Represcentative of such  programmes  or the furnishing
of such particulars shall nol reliceve Lhe Contraclor of any of
his dutics or vesponsibilities under the Controct.

5.1-15 CONTRACTOR’s SUPERINTENDENCE

The Contractor shall give or provide all nccessary
supcerintendence during the execution of the works and as long
thercafter as the ENGINELR may consider necessary for the proper
fulfilling of the Contractor's obligations under the Contract.
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The Contractor, or a competent and authorized agent or
representative approved of in writing by the ENGINEER, which
approval may al any time be withdrawn, is to be constantly on the
Works and shnll give his whole time to the superintendence of the
same, If such approval shall be withdrawn by the ENGINELR, the
Conlruaclor shall, as soon as is practicable, having rcegard to the
requirement of replacing him us hereinafter mentioned, after
receiving written notice of such withdrawal, remove the agent
from the Works and shall not thercafter employ him again on the
Werks in  any capacity and shall replace him by another agent
approved by the ENGINEER. Such authorised agent or representative
shall receive, on behall of the Contructor, directions and
instructions from the ENGINEER or, subject to the limitalions of
Clause 5.1-02 hereof, the ENGINEELR’s Representulive. The
Contractor’s Superintendent shall be able to read, write . and
speak Lhe Spanish language.

5.1-16 CONTRACTOR’S EMPLOYEES

A. The Contractor shall pfovide and employ on the Site
in connection with the execution and maintenance o® the Works

1. only such technical assistants as are skilled and
experienced 1in their respective callings and such sub--agents,
foremen and 1lecading hands as are compcetent to give proper
supervision to the work they are required to ‘supervise, and

2. such skilled, semi-skilled and unskilled .abour
as 1is nccessary for the p oper and timely . execution and
maintenance of the works.

B. The ENGINEER shall be at liberty to object to and
require the Contractor to remove forthwith from the Works any
person employed by the Contractor’'in or about the execution or
maintenance of the Works who, in the opinion of the ENGINEER,
misconduncts himself, or is incompetenl or nepgligent in the proper
performance of his dulies, or whose employment is otherwise
considered by the ENCGINEER to be undesivable and such person
shall notl be again employed upon the Works without the Wrilten
permission of the ENGINTER. Any person so removed from the Works
shall be replaced as soon as possible by u competent substitute
approved by the ENGINEER. :

V-1-11



IFB No. ICI-2-8B5 LOT 11

5.1-17 SETTING-OUT AND LINES AND GRADES

Ao SETTTING-OUT. Th+ Contraclor shall be responsible for
the true and proper selting-ou' of the Works in relation to
original points, lincs  and  levels  of reference given by the
ENGINELR in writing and for the correctness, subject as above
mentioncd of the position, levels, dimensions and alignment of
all parts of the Works and for Lhe provisioen of all necessary
instruments, appliances and labour in connection Lherewilh. Tf,
at any time during the progress of the Works, any error shall
appear or arise in the position, levels, dimensions or alignment
of any part of the Works, the Contractor, on being recquired so to
do by Lthe ENGINEER or the ENGINEER’s Representative, shall, at
his own cost, rectify such error (o the satisfaclion of the
ENGINEER or the ENGINERR? ; Nepresentative, unless such ervror is
based on 1iuncorrcct data suppiied in writing by the ENGINEER or
the ENGINELR’s Represcntiative, in which crse the expense  of
rectifying the same shall bLe borne by the Employer. The checking
of any sctiing out or of any line or level by the ENGINEER or Lhe
ENGINEER’s Representative shall not in any way trelieve the
Contracltor of his responsibility for the correctness thereof and
the Contracter shall carefully protect and preserve all
,bench-marks, sight-rails, pegs and other things wused in
"setting-oul the Works.

B. LINES AND GRADES. Reference base lines and refercnce
bench marks will be established by the [LNGINEER. Using these
lines and marks the Contractor shall +take the necessary
topography Tur quanlitatlive eslimates, locate all struclures, and
‘establish all grades necessary for  Lhoe accomplishment of Lhe
work. The lines and grades established by the Coniractor may Dbe
checked by the TENGINEER. Checking by 1he ENGINEER will not
relieve the Contractor of his responsibility for the accuracy of
the lines and grades. All  original field notes, computations,
and other records taken Dby the Contractor for the purpose of
layouts and quantity surveys shall be furnished promptly Lo the
ENGINLER, and shall Dbecome the properly of the CONTRACTING
AGENCY.  Unless waived  in cach specific case, quantity surveys
shall be made with o representative of the ENGINLER present.  The
Contractor shall carefully preserve bench marks, reference pointls
and stakes, and in  case of willful or carecless destruction, he
shall be charged-with resulting expense of replacement and shall
be responsible for any mistakes that may be caused by theirv
unnecessary loss or disfurbance.

No scparate payment will be wmade for taking topography
for quantitative estimates, locating stiructures and establishing
grades, and {1he cost thercof shall be included in the prices for
the miscellancous work in the Schedule of Prices.

Velelz
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5.1-18 DBOREHOLLS AND EXPLORATORY EXCAVATION

If, at any time during the execcution of the Works, the
ENGINEER 'shall rcquire the Contraclor to make boreholes or Lo
carry out exploratory excavalion, such requirement shall be
ordered in writing and shall be deemed to be an addition orderecd
under  the provisions of Clause 5.1 -5] hereof, unless a
provisional sum in respect of such anticipated work shall have
been included in the Schedule of Prices.

5.1-19 WATCHING AND LIGHTING

The Contractor shall in. connection with the Works
provide and maintain at his own cost all lights, guards, fencing
and watching when and where necessury or required by the ENGINEER
or the ENGINEER’s Representative, .or by any duly constituted
authority, for the protection of the Works, or for the Safety and
convenjence of the public or others.

5.1-20 CARE OF WORKS AND EXCEPTED RISKS

A. CARE OF WORKS. From the commencement . of the Works
until the dualce staled in the Certificate of Completion for the
whole of Lhe Works pursuant to c¢lause 5.1-48 hereof tlhe
Contlraclor shall take full responsibility for the care thercof.
Provided that if the ENGINEER shall issue a Certificale of
Completion ir respect of any part of the Permanent Works the
Contractor shall ccase  to be liable for the care of that part of
the Termanent Works from Lhe dale stated in the Cerlificale of
Complelion in respecl of that part and the responsibility for the
carce of that parl shall pass to the Fumployer. DIrovided further
cthat the Contraclor  shall lake full responsibilily for the care
of any outstanding work which he shall have undertaken to finish
during Lthe Teriod of Maintenance until such oulstanding work is
completed. In casce any damage, loss or injury shall happen o
the Works, or to any parl therecof, from any causc whalsoever,
,save and except the excepted risks as defined in sub-clause (D)
of this Clause, while the Contraclor shall be responsible for the
care thereof the Contractor shall, at his own cost, repair and
make good the samoe, so thal at completion the Permanent Works
shall be in good ordeir and condition and in conformity in every

V-1-13
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respect with the requirements of Lhe Contract and the ENGINEER's
instructions. In the c¢vent of any such damage, loss or injury
happening from any of the excepted risks, the Contractor shall,
if and to the evtoent required by the ENGINEER and subject always
to the provisions of Clause 5.1-65 herecof, repair and wmake good
the same as aforesaid alt the cost of the Employer. The Contractor
shall also be liable for any damage to the Works ovccasioned by
him in the course of any operations carried out by him for the
purpose of completing any outstanding work or complying with his
obligations under Clauses 5.1-49 or 5.1-50 hereof.

B. EXCEPTED RISKS. The "excepted risks" are war,
hostilities (whether war be declared or not), invasion, act of
foreign enemies, rebellion, revolution, insurrection or military
or usurped power, civil war, or unless solely restricted to
employees of the Contractor or of his sub-contractors and arising
from the conduct of the Worls, riet, commotion or disorder, or
use or occupation by the Employer of any part of the Permanent
Works, or a causce solely due to the ENGINEER's design of the
Works, or ionising radiations or contamination by radio-activity
from 2ny nuclear {uel or fronm any nuclear waste from the
combustion of nuclear fuel, radio-active toxic explosive, or
other hazardous propertics of any explosive, nuclear assembly or
.huclear component therecof, pressure waves caused by aircraft or

"other acrial devices travelling at sonic or supersonic speeds, or

any such operatien of {he {forces of nature as an experienced
contractor could not foresee, or reasonably make provision for or
insure against all of which are herein collectively referred to
as "the excepted risks".

5.1-21 INSURANCE OF WORKS, ETC.

th

2

Without 1limiting his obligations and responsibilities
under Clause 5.1-20 hereof, the Contractor shall insure in the
Joint names of the Employer and the Contraclor ayainst all loss
or damage from whalever cause arising, other than the excepted
risks, for . which he is responsible under the lerms of Lhe
Conlract and in such a manner thal the Employer and Contractoer
arc covered, for Lhe period stipulated in Clause 5.1-20(A) hercof
and are also covered during the Period of Maintenance, and for
any loss or damage arising by the Contraclor in the course of any
operations carried out by him for the purpose of complying wilh
his obligations under Clauses 5.1-49 and 5.1-50 hercofl:

I. The Works for the time being execuled to the
estimaled current contrecl value thereof, or such additional sum

V-1-14
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as may be  specifieod in Part 5.2 in the Clause numbered 5.2-11
tuogether with the materials for incorpcration in the Works at
their replacement value.

2. The Conslructional Plant and other things brought
on to the Site bv the Contractor to the replacement value of such
Constructional Plant and other things.

Such insurance shall be effected with an insurer and in
terms approved by the Employer, which approval shall not be
unreasonably withheld, and the Contractor shall, whenever
required, produce to the ENGINEER or the ENGINEER's
Hepresentative the policy or policies of insurance and - the
receipts for payment of the current premiums.

:85.1-22 DAMAGE TO PERSONS AND PROPERTY AND INDEMNITY BY EMPLOYER

A. DAMAGE TO PERSONS AND PROPERTY. The Contractor shall,
except if and so far as the Contract provides otlherwise,
indemnify the FEmployer against all losses and claims in respect
of injuries or damage to any person or material or physical
damage to any property whalsocver which may arise out of or in
conscquence of the execution and maintenance of the Works und
against all claims, proccedings, damages, cosls, charges and
expenses whalsoever in respcet of or in relation thereto except ’
any compensalion or damages for or with respect to:

1. The permanent use or occupation of land by the Works
or any part thereofl.

2. The right of the Employer Lo cxccute the Works or any
part thereof on, over, under, in or through any land.

3. Injuries or dumage Lo persons or property which are
the unavoiduble result of the exccution or maintcenance of the
Works in accordance with the Contract.

4. Injuries or damage to persons or properly resulting
from any act or negleet of the Employer, his agenls, scrvants or
other contractors, not being employed by the Contractor, or for
or in respect of any claims, procecdings, damagoes, costs, charges

and expenses in respect Lhercof or in relation Lherelo or where
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the injury or damape was eontributed {o by the Contractor, lhis
servantls  or  ayents such part ol the compensation as may be jusl
and equitable having regard to lhe extent of the responsibilily
of the Employer, his scervants or agenls or other contractors for
the damage or injury.

. P INDDMNITY EY EMPLOYER. The Employer shall indemnify
the Contractor against all claims, proceedings, damages, costs,
charges wud expenses in respect of the matters referred Lo in {he
proviso to sub-clause (A) of this Clause.

9.1-23  THIRD PARTY INSURANCE, MINIMUM AMOUNT OF THIRD PARTY °
INSURANCE, AND PROVISION TO INDEMNIFY EMPLOYER

Al THIRD PARTY - INSURANCE. Beforc commencing the
execulion of the Works tLhe Contractor, but without limiting his
.obligation and responsibilitics under Clause 5.1-22 hereof, shall
insure against his liabilily for any malerial or physical damage,
loss or injury which may occur to any property, including that of
the Employer, or to any person, Including any employeec of the
‘Employer, by '‘or arising out of the exccution of Lhe Works or in
the carrying out of the Contract, otherwise than due to the
matters retferred to in the proviso to Clause 5.1-22(A) hereof.

B. MINIMUM AMOUNT OF THIRD PARTY INSURANCE. Such
insurance shall be offected with an insurer and in terms approved
by the Employer, which approval shall not be unreasonably
withheld, and for at least the amount stated in Lhe Tender. The
Contractor shall, whenever rcquired, produce to the ENGINEER or
the ENGINEER’s Representalive the policy or policies of insurance
and the rcceipts for payment of ithe current premiums.

C. PROVISION, TO INDEMNIFY EMPIOYER. The terms shall
include a provision whereby, in the evenl of any claim in respect
of which the Contractor weuld be entitled to receive indemnity
under the policy bLeing brought or made against the Employer, the
insurer will indemnify the employee against such claims and any
rcosts, churges and expenses in respect: thereof.



IFR No. PCH-2 85 1LOT 17

5.1-24  ACCIDENT OR TNJURY TO WORKMEN AND INSURANCE AGAINST
ACCIDENT, ETC. TO WORKMEN

A. ACCIDENT OR INJURY TO WORKMEN. The Employer shall not
be Jiable for or in respecl of any damages or compensation
payable atl law in respect or in consequence of any accident or
injury to any workman or olher person  in  the employment of Lhe
Contractor or any sub-contlracltor, save and except an accident or
injury resulting from any act or default of the Employer, his
agents, or servanls., The Contractor shall indemnifty and keep
indemnified the Employer against all such damages and
compuensation, save and excepl as  aforesaid, and against all
claims, proceedings, cosls, charges and expenses whalsoever in
respect thercof or in relation lhereto.

B. INSURANCE AGAINST ACCIDENT, ETC. TO WORKMEN. The
Contractor shall insurc against such liability with an insurer
approved by the Employer, which approval shall not be
unreasonably  withheld, and shall conlinue such insurance during
the whole of the time that any persons are employed by him on the
Works and shall, when required, produce to the ENGINEER or the
ENGINCER’s HRepresentalive such policy of insurance and the
‘receipt tor payment of  the current premium. Provided always
that, in respect of any persons employed.by any sub-contractor,
the Contractor’s obligation to insurc as aforesaid under this
sub-clausce shall be satisfied if the sub-contractor shall have
insured against Lhe liability in respect ol such persons in  such
manner that” the Employer is indemniticed under the policy, but the
Contraclor shall require such sub-contraclor {o produce to the
ENGINEER or the ENCINEER's Representative, when reqguired, such
policy of insurance and the receipt TfTor the payment of the
current premium.

5.1-25 REMEDY ON CONTRACTOR’s FAILURE TO INSURR

If the Contractor shall fail to effe~t and keep in force
the insurances  referred lo in Clauses 5.1 21, 5,128 and 5.1-24
hereof. or any other insurance whicl he may be required to eoffect
under the terms of the Contracl, then and  in any such case the
Employer may cffect and keep in force any such insurance and pay
such premium or premiums as may be necessary for that purpose and
from Ulime to time deducl the amount so paid by the Employer as
aforesaid from any monies due or which may become duc to the
Contractor, or recover 1{he same as a debt due from the
Contractor. .
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5.1-26 GIVING OF NOTTCELS AND PAYMENT OF FEES AND COMPLIANCE
WITH STATUTES, RLGULATIONS, ETC.

A. GIVING CF NOTICES AND PAYMENT OF FEES. The Contractor
shall give ull notices and pay.all fees required to be given or
paid by any Yatioenal or State Statute, Ordinance, or other Taw,
or any regulation, or bye-law of any local or other duly
constituted authorily in relation to the ewecuiion of the Works
and by the rules and regulations of all public bodies and
cowpanies whose properly or rights are aflfected or may be
affected in any way by the Works.

B. COMPLTANCE WITI STATUTES, REGULATIONS, ETC. The
Contractor shall couform in all respecects with the provisions of
any such Statute, Ordinance or Law as  aforesaid and tLhe
regulations or byc-laws of any local or other duly constituted
authority, which may be applicable to the works and with such
rules and regulations of public bodies and companies as aforesaid
and shall keep the Employver indemnified against all penalties and
.liability of every kiud for breach of any such Statute, Ordinance
‘or law, regulation or bye-law. .

C. The Employer will repay or allow to the Contractor
all such sums as the ENGINEER shall certify to have been properly
payable and paid by the Contractor in respect of such fees.

5.1-27 FOS3ILS, ETC

All fossils, coins, articles of value or antiquitly and
structures and other remains or things of geological or
archacological interest discovered on the site of the Works shall

as belween the Employer and the Contractor be deemed 1o be the

absolute property of the Employer . The Contracler shall  take
reasonuble  precaulions Lo prevent hiz worlmen or any other
persons  from removing or damaging any such article or thing and
shall imnediately upon discovery thercof  and, before removal,
acquainl the ENGINELR's Representative of such discovery and
carry out, at the expense of the Employer, the ENGINEER's
Representative’s orders as to the disposal of the same.
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5.1-28 PATENT RIGHTS AND ROYALTIES

The  Contractor shall save harmless and indemnify thé
CONTRACTING AGENCY, his funcionaries, agents and cmployens, from
and  against all claims and proccedings For or on account of
infringement of any patent rights, design trademark or name or
other protected rights in respect ol any Constructional Plant,
machine worlk, or material wused for or in connection with the
Works or any of  them and from und against all claims,
procecdings, damages, costs, charges and expenses whatsocver in
respect thervof or in relation thercto. [Excepl where otherwise
specified, the Contractor shall pay all tonnage and other
rovalties, rent and other payments or compensation, if any, for
gelling stone, sand, gravel, clay or other materials required for
the Works or any of them.

5.1-29 INTERFERENCE WITH TRAFFIC AND ADJOINING PROPERTIES

All operations necessary for .lhe execution of the Works
shall, so far us compliance with -the requircments of the Contract
permits, be carried on so as not to interfere unnecessarily or
improperly with the convenicnce of the public, or the access to,
use and occupation of public or private roads and footpaths to or
of properticvs whether in the possesion of the Cuployer or ol any
olher person. The Contraclor shall save harmless and indemnify
the Employer in respecl of all  c¢laims, procecdings, damages,
costs, charges and expenses whatsoever arising out of, or in
relation to, any such matters in so far as the Contractor is
responsible therefor.

5.1-30 EXTRAORDINARY THAFFIC, SPECTAL LOADS SETTLEMENT -
OF EXTRAOHRDINARY TRAFFIC CLAIMS AND WATERDORNE TRAFFIC

A. EXTRAORDINARY TRAFFIC. The Coalractor shall use every
reasonable  means to prevent any of the highways or Dbridges
communicating with or on the routes to the Site {rom being
damaged or injured by any lraffic of Lhe Contiraclor or any of his
sub- contractors and, in particular, shall sclect routes, choonsc
and use vehicles and restrict and distribute loads so that any



TFR No. POl 2-85  1LOT 171

such extraovdinarvy traffic as  will inevitably arise from the®

moving of plant and material from and to the Site shall be
limited, as far as reasonably possible, and so that no
unnecessary damage  or  injury may be occasioned to such highways
and bridges. '

P. SPECTAL LOADS. Should it be found necessary for the
Conlractor to move onc or more loads of Constructional Plant,
machinery or pre-constructed units or parts of units of work over
part  of a highway or bridge, the moving whereof is likely to
damage any highway or bridge unless  special protection or
strengthening is carried out, then the Contractor shall Hhefore
moving the load on to such highway or bridge give notice to Lhe
EXGINCER  or [ENGINEER's Representative of the weight and other
particulars of the load to be moved and  his proposals for
protecling or strengthening the said highway or bridge. Unless
within fourteen days of the receipt of such notice he ENGTINEER
shall Dy counter-notice direct that such protection or
strengthening is unnccessary, lhen the Contractor will carry out
such proposals or any modificalion thereof that the ENGINEER
shall requirce and, unless there is an item or are items in the
Schedule of Prices for pricing by the Contractor of the necessary
works for the protection or strengthening aforesaid, the costs
thercof shall be paid by the Employer to the Contractor.

C. SETTLEMENT OF LCXTRAORDTINARY TRAFFIC CLAIMS. If during
tie execution of the Works or at any time thercafter the
Contraclor shall recccive any claim arising out of the execution
of lhe Works in respect of damage or injury to highways or
bridges he shall tmnediately report the same to the ENGINEER and
thereafter the Employer shall negotiate the settlement of and pay
all  sums due in respect of such claim and shall indcmnify the
Contractor in respcecl therecof and in respect of all claims,
proccedings, damages, costs, charges and expenses in relation
thcieto. Provided always that if and so far as any such clainms
or part thereol shall in the opinion of the ENGINEER be duc to
any failure on the part of the Conlractor to obscrve and perform

his obligalione under sub-clausce [AY and (B) of this Clause,

then  the  amount certified by the ENGINEER to be duc te such
failure shall be paid by the Contractor to Lhe Employer.

D. WATEPRORNE TRAFFIC. Where the nature of the Works is
such as lo require the use by the Contractor of waterborne
transport the foregoing provisions of this Clause shall be
construced as though "highway" included a lock, dock, seawall or
other structure related to a waterway and "vehicle" included
craft, and shall have effect accordingly.

-
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1. 1-31  OPPORTUNTTIES rOR OTHER CONTRACTORS

The Coentractor shall, in accordance with the
requirements of the ENGINEER, afford all reasonable opportunities
for cuarrying vul their work to  any other contraclors employed by
the Employer and their workmen and the workmen of the Employer
and of any other duly constituted anthoritics who may Le zmployed
in the execution on or near the Site of any work not included in
the Contract or of any contrac. which the Employer may enter into
in connection with or ancillary to the Works. IT, however, the
Contractor shall, on the written request of the ENGINFER or the
ENGINEER’s  Representative, make available to any such other
contractoer, or to the Tmployer or any such authority, any roads
or ways for the maintenunce of which the Contraclor is
responsible, or permit the use by any such of the Contractor’s
scaffolding ov other plant on the Site, or provide any other
service of whatsoever nature for any such, the Employer shall pay
to the Contractor in respect of such use or service such sum or
sums as shall, in the opinion of the ENGINEER, bce reasonable.
CONTRACTING AGEXNCY reserves Lhe right for contracting any
"Contlractors in relation wilh this project.

;5.1—32 CONTRACTOR TO KEEP STTE CLEAR

During the progress of the Works the Contractor shall
keep the Site reasonably frec from all unnecessary  obstruction
and  shall store or dispose of any Constructional Plant and
surplus  materials  and c¢lear away uand remove from the Site any
wreckage, rubbish or Temporary Works no longer required.

5.1-33 CLEARANCE OF SITE ON COMPLETION

On the completion of the Works the Contractor shall
clear away and remove from the Site ull Conslruclional Plant,
surplus malerials, rubbish and Temporary Works of every kind, and
leave the whole of the Site and Works c¢lean and in a workmanlike
condition Lo the catisfaclion of the ENGINEER,

5.1-34 LABOUR

A. ENGAGEMENT OR LAROUR. The Contractor shall make his
own arrangements  for the engagement of all labour, local or

V-1-21 v
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otherwise, aud, save insolar  as ‘he Conlractl otherwise provides,
for <he trunsport, housing, Feeding and payment Lhercof.

B. SUFPPLY O WATER. The Contractor shall, so far as is
reasonably practicable,  having regard to  loceal conditions,
provide on  the Sile, lto the salisfaction of the ENGINEER’ s
Represenlalive, an adeqguatle supply of drinking and sanita'ion
facilities Ffor the se of Lhe Contlraclor’s staff and work
pcople,

C. ALCONOLIC LIQUOR OR DRUGS. The Contractor shall not,
otherwise than in accordance with the Statutes, Ordinances and
Government | Regulations or Orders for the Lime being in florce,
import, scll, give, barter or olhervise dispouse of any alcoholic
liquor, or drugs, or permit or suffer any such importation, sale,
gift, barter or disposal by his sub-contractors, agenls ‘or
cemployces. :

,D. ARMS AND AMMUNITION. The Contractor shall not give,
barter or otherwise dispose of Lo any person or persons, any arms
.or ammunition of auny kind or permit or suffer the same as
aforesaid. )

E. TESTIVALS AND RELIGIOUS CUSTOMS. The Contractor shall
‘in all dealings with labour in his employment have due regard to
all recoguised feslivals, days of rest and religious or other
customs.

F. EPIDEMICS. In the event of any outbreak of illness of
an epidemic nature, the Contlractor shall comply with and carry
oul such regulations, orders and requirements as may be made by
the Goverament, or the local medical or sanitary aulhorities for
Lthe purpose of dealing with and overcoming the same.

G. DISORDERLY CONDUCT, ETC. The Contractor shall at all

times take all recasonable precautions to prevenl any unlawful,
riolous or disorderly coaduct by or amongst his employces and for
tne preservation of pence and protection of persons and property
in the neighborhood of Lhe Worl . agaiunsl Lhe same.

. ORSERVANCI! DY SUL-CONTRACTORS. The Contractor shall
‘be  responsible for obscrvance by his sub-contractors of the
forvgoing provisions.

I. Any otlher conditions affccting labour and wages shall
be as sel out in Part 5.2 in the Clause numbered 5.2--13 as may be
‘necessary.
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5.1-35 RETURNS OF LAROUR, FRTC

The Contractor  shall, if required by the LENGINEELR,
deliver to  the FENGINEER’s [Representative, or at his office, a
refurn in delail in  such Torm and at such intervals as the
ENGINEER may prescribe showing the supervisory staff and the
nunbers  of  the several clusses of labour from time Lo time
employed by the Contractor on the Site and such information
respecting Constructional Plant as  the ENGINEER’s Representative
may require.

5.1-36 QUALITY OF MATERIALS AND WORKMANSHTP AND TESTS, COST

OF SAMPLES, COST OF TESTS, AND COST OF TESTS NOT PROVIDED FOR, ETC.

«A. QUALITY OF MATERIALS AND WORKMANSHIP AND TESTS. All
materials and workmanship shall be of the respective  kinds
"desceribed in Lhe Contract and in .accordance with the ENGINEER’s
instructions and shall be subjected from time to time to such
tests as  Lhe ENGINFER may dirccl at the place of manufaclure or
fabrication, or on the Site or at such other place or places as
may specified in the Contract, or al all or any of such places.
The Contlractor shall provide such assistance, instruments,
machines, labour and materials as  arec normally required for
examining, measuring and testing any work and the quality, weight
or quantily, of any material usced and shall supply samples of
materials before incorporation in the Works for lesting as may be
selected and required by the ENGINEER.

B. COST OF SAMPLES. All samples shall be supplied by the
Contractor at his own cost if the supply thereof is clearly

intendcd by or provided for in the Contract, but if not, then at

the cost of the Employer.

C. COST OF TISTS. The cost of making any tesl shall be
borne by the Centractor if such test is clearly intended by or
provided fur in  the Contract and, in the cases only of a test
under load or of a tesl to ascertain whelher  the design of any
finished or partially finished work is appropriate  for the
curposes which 1t was intended to fulfill, is particularised in
the Contract  in sufficient detuil to enable the Contractor to
price or allow for the same in his Tender.

D. COST OF TESTS NOT VPROVIDED FOI, ETC. I any test is
ordered by the ENGINEER which is either: -

V-1-23
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1l.. Not so intended by or provided for, or

2. (in the cagses above mentioned) is not so
particularised, or

3. hough so intended or provided for is ordered by
the ENGINLER Lo be carricd oul by an independent
person at any place other than the Sile or the
place of manufacture or fabrication of the mate-
rifals tested,

then the cost of such test shall b¢ borne by the Contractor, if’

the tesl shows the .workmanship or materials not to be in
accordance wilh the provisions of the Contract or the ENGINEER's
inslructions, bul otherwise by the Employer.

5.1-37 INSPECTION OF OPERATIONS

‘ The ENGINEER and any person authorised by him shall at
all tlimes have access Lo the Works and to all workshops and
.places where work is being preparced or from where materials,
manufaclured articles or muchinery are being obtained for the
Yorks and the Contractor shall afford every facility for and
every assistance in or in obtaining the right to such access.

5.1-38 EXAMINATION OF WORK BEFORE COVERTING UP AND-UNCOVERING AND
MAKING OPENINGS '

A. EXAMINATION OF WORK BEPORE COVERING UP. No work shall
be covered up or put out of view withoul the approval of Lhe
ENGINEER or the ENGINEER’s Representalive and the Conlractor
shull «fford:- full opportunitly for the ENGINEEHR or the ENGINEER's
lepresentative Lo examine and measure any work which is aboul Lo
be  covereds up  or pul oul of view and to examine foundations
before permanent work is  placed Lhercon. The Contractor shall
give duc nolice to the ENGINEER's QRepresentative whenever any
such work or loundalions is or are ready or about to be ready for
examination and the ENGINEER or the ENGINEER'H» Representative
shall, without unrecasonable delay, unless he considers il
unnccessary and advises the Contractor accordingly, attend for
the purpose  of examining and measuring such work or of examining
such foundation:

V- 1-21
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B, UNCOVIRING AND  MAKING OPENINGS. The Conlractor shall
uncover any parl or parts of the Works or makc openings in or
through the same as the ENGIKNEER may from time Lo time direct and
shall  reins!ate  and make goeod such  part  or pvarts  to  the
satisfaction of the ENGINEER. If any such part or parts have been
covered up  or put out of view after compliance with tLhe
requirement of sub-clause (A)  of this Clause and are Touud to be
excceuled  in accordance wilh. Lhe Contract, the cexpenses  of
uncovering, making openings in or through, reinstating and making
good the same shall be Lborne by the Fmwployer, but in any other
case all costs shall be borne by the Contractor.

5.1--39 TREMOVAL OF TMPROPER WORK AND MATERIALS AND DEFAULT OF
_CONTRACTOR IN COMPLTANCE

A. REMOVAIL OF IMPROPER WORK AND MATERIALS. The ENGINEER
shall during the progress of the Works have power to order in
writing from tdime Lo time:

1. the removal from the Site, within such time or
times as may be specified in  the order, of any materials which,
in the opinion of the ENGINEER, are not in accordance with the
Contract,

2. the substitution of proper and suitable materials
and,

3. the removal and proper re-execution,

notwithstanding any previous Llest thereof or interim payment’

therefor, of any work which in respect of materials or
worwmanship is not, in the opinion of the ENGINEER, in accordance
wilh the Contract.

B. DETAULT O CONTRACTOR TN COMPLTANCE. In case of
defaull on Llhe part of the Conlractor in carrving oul such order,
the Employer shall be entitled to employ and pay other persons Lo
carry out the same and all expensces consequent thercon or
‘incidental thereto shall be recoverable from Lhe Conlractor by
the Employer, or may be deducled by the Employer from any monies
duce or which may become duce to the Contractor.
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5.1 40 SUSPLNSION OF WORK AND SUSPLNSION LASTING MORE THAN 90 DAYS

A. SUSPENSION OF WORK. The Contraclor shall, on the
written order of Uthe INGINZER, suspend the progress of (ke Works
or any part thereol for such time or times aud in such manner us
the ESGINELR may consider necessary  and  shall  during  such
suspencion  properly prolect and sccure the work, so far as iy
necessary in Llhe opinion ol the ENGINECR. The extra cost incurred
Ly the Coniractor in giving effecl Lo the ENGINFER’s instructions
under this Clause shall be borne and paid by the Employer unless
such suspension is:

1. Otherwise provided lor in the Contract, or

2. necessary by reason of some defaull on the part
of the Contractor, or '

3. nccessary by reason of c¢limalic conditions on the
Site, or

4. ncecessary for the proper execution of the Works
or for the safely of the Works or any part thereof insofar as
such necessily does not  arise  From any act or detaull by the
ENGINEER or the Employer  or from any of the exceptced risks
defined in €lause 5.1-20(B) hereot.

Provided that the Contractor ,hall not be entitled to
reccover any such exltra cost unless he gives wrilten notice of his
intentjon to claim to the FNGINEER within twenly-cight days of
the ENGINEER’s order. The ENGINEER shall settle and determine

such extira  paymenlt  and,or extension of time under Clause 5.1-44°

hercof  to be made to the Contractor in respect ol such claim  as
shall, in the opinion of the ENGINEER, bLe fair and reasonable.

B. SUPENSTON LASTING MORE THAN 90 DAYS. If the progress
of the Works or any part Lthereof is suspended on Lhe written
order of Lhe ENGINEER and if permission o resume work is  not
given by the ENGINEER within a period of ninely days from the
date of suspension then, unless such suspension is within
paragraph (1), (2), (3) or (4) of sub-clause (A) of this Clausc,
the Contractor may serve a written notice on the ENGINEER
requiring permission within twenly-ecight days from {he receipt
thercof to procecd wilh the Works, or that parlt thercol in regard
to which progress is suspended and, i1f such permission 1is not
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granted within that time, the Contiraclor by a furlher written
notice so served may, but is not bound to, elect or treat the
suspension where it affecots part only of the Works as an omission
of such par! under Clause 5.1 51 hercof, or, where it affectls the
Whole Works, as an abandonment of the Contract by the Fuployer.

5.1-11 COMMENCEMENT OF WORKS

The Contractor shall commence the Works on Site within
the period named in the Tender afler the receipl by him of a
written order to this offect from the ENGINEER  and shall proceod
with the samo wilh due expedilion and without delay, cxcept as
may be expressly suancltioned or ordercd by the ENGINEER, or be
wholly bLeyond the Contractor’s control. '

5.1-42 POSESSION OF SITE AND WAYLLAVES

A. POSSESSION OF SITE. Save insofar as the Contract may
prescribe, the' extent of portions of the Site of which the
Contractor is to be given possession from time to time and the
order in which such portions shall be made available to him and,
subject to any requirement in the Contract-as to the order 1in
which the Works shall be excecuted, the Employer will, with the
ENGINETR’s written order to commence the Works, give Lo the
Contractor possession of so much of Lhe Site as may be required
to cnable the Cortractor o commence and proceed with the
execulion of the Works in accordance with the programme referrved
to in Clause 5.1-14 hercof, if any, and otherwise in accordance
with such icasonable proposals of the Contractor as he shall, by
written notice to Lhe ENGINEER, make und will, from time - to time
as the Works procced, give Lo the Contractor posscssion of such
further portions of the Site as may be required to  enable the
Contractor to proceed with the execulion of the forks with due
despalch in accordance with the said programme or proposals, as
the case nov ho. 't the Contractor suffers delay or incurs cost
from failure on the part of the Employ.r to give posscssion in
accordance  wilh the terms of  ULhis Clause, the ENGINEER shall
grant an extension of time for . the completion of the Works and
certify such sum as, in his opinion, shall be fair to cover Lhe
cost incurred, which sum shall be paid by the Luployer. The land
for the construcltion sites and for the access thercto from the
exisliag roads will be furnished by the CONTRACTING AGENCY as
shown on the Drawings. The CONTRACTING AGENCY will also provide
rights-of-~way for approved Contracler's camp, storage, and plant

V-1--27
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area; and also for  the borrow or spoil areas shown on  the
Drawings. The Contractor will be permitted Lo use such lands for
construction purposes, but any addilional land or rights of-way
desired by the Contractoer  for  construction purposes  shall  be
provided by the Contractor wilhout expcense Lo the CONTRACTING
AGENCY. :

B. WAYLEAVES, ETC. The Contractor shall bear all costs
and charges for special or Ltempordry wayleaves required by him in
connection with access to the Sjte. The Contractor shall also
- provide at his own cost any additional accommodation outside {he
Site required by him for the purposes of the Works.

5.1-43 TIME FOR COMPLETION

Subject to any requirement in the Contract as to
completion of any seclion of the Works before completion of the
whole, the whole ol the Works shall be complele, in accordance
with lhe provisions . of Clause 5.1-48 hereof, within the time
stated in the Contract calculated from the last day of the period
named in the Tender as that within which the Works are to be
commenced, or such  exlended Lime as may be allowed under Clause
‘5.1-44 hereof.

5.1 41 FEXTENSION OF TIME FOR COMPLETION

Should the amount of extra or additional work of any
kind or any cause of delay referred. to in these Condilions, ot
exceplional adverse climatic couditions, or olher special
circumslances of any kind whatsoever which may occur, olher than
through a defaull of Lhe Conlractor, be such as fairly to entitle
the Conlraclor to an cxtension of time for the completion of the
Works, the ENGINEER shall delermine the amoun! of such extension
and  shall st Py the Taployer and the Conlvactor accordingly.
Provided Lhat the ENGINFER is not boeund to take into account any
extra ov additional work or  other special circumstances unless
the Contractor has wilhin lwenty-eight davs after such work has
been  commenced,  or el ecldrcumstances have avisen, or as  soon
thercafter ay i1s  practicable, submitted Lo Lhe ENGINELR's
Representative full and detailed particulars of any extension of
time lo which he may consider himself entitled in order lhat such
submission may be investigated al the time.
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5.1 15 NO NTGHT OR SUNDAY WORK

Subjecl o any provision to the conlrary contained in
the Contract, nonm of the Permonent Works shall, save as

heveinafter  provided, be carried on during the night or on

Sundays, if locally recognised as days of rest, or theirv locally
recognised cquivalent without the permission in writing of the
ENGINEER's Represcu.ative, except when the work is unavoidable or
abusolutely necessary  for the saving of life or property or for
the safely of the Works, in whi'ch c¢iuse the Contractoer shall
inmmedialely advise the ENGINEER’s Representalive. Provided alwuays
that the provisions of this Clause shall not be applicable in the
case ol any work which it is customary to carry out by rotary or
double shifls.

5.1 46 HRATE OF PROGRESS

If for any recason, which does not entille the Contractor
to an extension of time, the rate of progress of the Works or any
scoltion is al any time, in the opinion of the ENGINEER, too slow
to ensure completion by the Prescribed time or extended time for
completion, the ELENGINEER shall so nolify the Contraclor in

‘writing and the Contraclor shall thereupon take such sleps as are

necessary uand the ENGINEER may approve Lo expedile progress S0 as
Lo complete the Works or such section by the prescribed time or
exlended tiwme. The Contractor shall not be entitled to any
additional payment for taking such steps. If, as a resull of any
notice given by the ENGINLER under this Clause, the Contractor
shall seck the ENGINEER’s permission Lo do any work at night or
on  Sundays, it locally recognised as days ol rest, or their
locally recognised equivalent, such permission shall not be
unreasonably refused.

5.1-47  UIQUIDATED DAMAGES FOR DELAY, REDUCTION OF LIQUIDATED
DAMAGLES, AND BONUS TOI COMPLETTON

A LTQUIDATED DAMACES TOR DELAY. IT the Contraclor shall
fail to achieve completion of the Works within the time
prescribed by Clause 5.1-43 hercol, then the Contractor chall pay
to the Employer the sum stated in the Contract as Jiquidaled
damages fo1r such default and nol as a penalty for every day or
part of a day which shall elapse belween the time prescribed by
Clausc 5.1 43 hercofl and the dale of certificd completion of the
Works. The Employer may, wilhoul prejudice to any other method of

vorooa
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recovery, doedoet the  amount  af such damages from any monies in

his  hands, Jdue  or which may bLecome due to the Contracvlor., The

paysent or  deduction of  such  damages shall not relieve the

Conlractor from his obligations and  liabilities wunder the
L

Contract.

B. REDUCTION OF LIQUIDATED DAMAGES. If, before the
completion of the whole of the Works any part or seclion of tLhe
Works has been certifiecd by the ‘ENGINEER as completed, pursuant
to Clause 5.1-418 hercof, and ovccupied or used by the Employer,
Cthe liguidated damages oo delay  shall, Tor any period of delay

after such certificate and in the abscnce of alternative
provisions in the Contract be reduced in Lhe proportion which the
value of the part or section so certified bears to the vialue of
the whole of the Works.

C. DBONUS TFOR-COMPLETTION. 1f il is desired to provide in
the Countlract for the pusment of a bonus in relation Lo completion
of Lhe Works or of any part or scelion lLhereof this shall be sct
out inp Part 5.2 in the clause numbered £.2-14. )

5.]"4é CERTIFICATION OF COMPLETION OF WORKS AND COMPLETION
BY STAGES

A. CERTIFICATION OF COMPLETION OF WORKS. When the whole
.of the -Works have bcecen substantially completed and have
saltisfaclorily passed any final Lest that may be prescribed by
the Contract, the Conlractor may give a nolice to Lhat effect to
the ENGINEER or to the TLNGINELRR®s RNepresentative accompanied by
an  underlaking Lo Finish any outstlanding work during the Period
of Maintenance. Such notice and undertaliing shall be in writing
and shall be deemed Lo be a request by the Contractor for the
ENGINEER to issuc a Certificale of Completion in respect of the
Works. The ENGINEER shall, wilhin twenty-one days of the dale of
delivery of such notice either issue Lo the Contractor, with a
copy to the Employer, a Certificale of Completion stating the
date  on  which in his opinion the Works were substantially
compleled in accordance with the Contract or give insiructions in
writing lo {he Contractor specilying all the work which in the
ENGINEER’s opinion requires to be done by the Contractor before
the issuc of such Covtificatle. The ENGINETR shall also nolifly the
Contractor of any dveleetls in  the Worls affecting subalantiol
completion thiat may  appear after such instruclicns -and before
complelion of Lhe Works specified therecin. The Contractor shall
be cntitled to receive such Certificale of Completion within
twenly-one days of completion to the salisfaction of the ENGINEER
of the works so speciTied and making good any deflecls so
notified,.
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part of the Permanent Works
1T nol be deemed to certifly
ces requiring reinstatement,
ressly so state. When all the

Documents hus been completloed
ed and satisfactorily tested,
ommendations of the ENGINEER,
ance Certificale. After 365
isional Acceptunce, and after

thorough inspecction of the work CONTRACTING AGENCY, again with

the recommendation of the ENGINEER,
Certificatlce.

5.1-49 DEFTNTTION O *PERIOD OF MA
"WORK OF RTT'AIR, COST OF PNFOUTION O
AND REMEDY ON CONTHRACTOR'S PFATLURE
REQUIRED

A. DEFINITIOXN OF °‘PERIO
'Conditions the expression "Period
Tender, calcnlated Trom the date
certified Dby the ENGINEER in  ac
hereof, or, in lhe event of more Lh

will .issue a Final Acceptance

ITNTENANCE', CNECUTION OF
I WORK OF REPATR,
TO CAIRY OUT WORK

D OF MAINTENANCE'. In these
of maintenance” named in the
of complelion of the Works,
cordance with Clause 5.1-48
an one certificate having been
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Pssucd by Lhe THGINTEIR andey AL oaid Clause, from Lhe respective
dntes  so certificod and in relation to the Period of Mainlenancoe
the expression "ithe Works” shall be construed accordingly.

P, ourerTioNn orowaAnt OF RPPALIR, FTC. Toe 'he intent thal
the Works shall al or 2 soon as practicable after the expiration
aof the Period of Mointenance Le delivered tao the Employer in the
condition required by the Contract, fair wear and Lear exceptled,
to the satisfaction of the ENGINEER, 'he Contractor <hall finish
the work, if ny, oulslanding at the date of completion, withou!
additional cost to CDE, a:n certificed under Clause 5.1 12 hercof,
as ‘socn as praclicable after such date and shall cxeecule all such

work of  repuir,  amentwmont, reconstruction, rectification and
making good defects, tmperfeclions, shiinkages or olher Taulls as
may be  requited  of  the  Conlractor  in writing by the ENGINELR

during the Period of Maintenance, or within fourteen days alloer
its expiralion, as a resull of an inspection made by or on behalf
of the FENGINCER prior lo ils expiration.

C. COST Or EXUCUTTION OF WORK OF REPATRR, TETC. All such
‘work shall be carried out by the Contracltor at his own expense if
the necessity thereof shall, in  the opinion of the ENGIXNELR, Lo
due lo the use of materials or workmanship net in accordance with
Athe Contract, or Lo neglcect or failure on the part of the
Contractor to comply with any obligation, expressed or implied,
on the Contractor’s part under the Contract. 1°F, in the opinion
of Lthe ENGINCER, such necessily shall be due Lo any olher cause,
the valuce of such work shall be ascertained sud paid for as if it
were additional work.

D. REMEDY ON CONTRACTOR'S FAILURE TO CARNY OUT WORK
REQUIRED. I the Contracltor shall fauil to do any such work as
aforesuid  required by the LNGINEDR, the Caployer  shull be
entitled to caploy and pay other persons to carry out  the sane

and if such work is work which, in the opinion of the ENGINEER,.

the Conlractor wus 1liable to do ‘at His own expense under the
Contract, then all expenses  consequent  Lhercon  or incidental
thereto shall be recoverable from the Conlractor by the Employer,
or miay be deducted by the Damployer from  any monies duce or which
wmay become due to Lhe Contraclor,

6.1 G0  CONTRACTOR TO SIARCH

) The Contractor shall, if required by the ENGINEER in
writing, scoarch under the dircetions of the ENGINEER for the
cavsce of any defect, imperfection or faull appearing during the
progress  of  the Works or in the Period of Maintenance, Uploss
such defect, imperfection  or  faull shall be one T'or which the
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Provided  furth:o that if the Conlroetor ahall within seven dave
conlirm in wiiling to the ENGINELRR and such confirmation shall
not be contradicled in wriling within fourteen days hy the
EXGINTIR, it shall be decwmed to be i ovder  in writing by the
ENGINELR. '

5.1-52 VALhATION OF VARTATTONS, POWER OF ENGINEER TO TIX PRICES,
VARTATIONS EXCLEDING 10 VPERCCNT, DAYWORK, AND CLAIMS

CAL VALUATION OF VARTATIONS. All extra or additional work
done or work omittcd by order of ULhe CNGINEER shall be valued at
the prices sel cul in the Contract if, in the opinicen of the
ENGINICTR, the same shall be applicable.  If the Contract does not
conltain any prices applicable to the extra or additional worlk,
then suitable prices shall be agreced upon belween the ENGINEER
and Lhe Contlractor. Tn the cvent  of disagreement the ENGINELR
shall fix such prices as shall, in his opinion be reasonable and
proper. ’

: D. POWER OF ENGINEER TO FIX PRICES. Provided that if the
nature or amoeunt of any omission or addition relative to the
nature or amount of the whole of the Works or to any part thereof
'shall Dbe such that, in the opinion of the ENGINEER, the price
contained in Lhe Counlract for any item of the Works is, by . reason
of such omission or .addition, rendered unrcasonable ©cor

inapplicable, then a suitable price  shall be agreed upon between

the ENGTNCER and the Contractor. In the evenl of disagreement the
ENGINECIR shall  fix such olher price as shall, in his vopinion, bec
reasonable and proper having regard to thé circumstances.

. Provided also that no 1increase or decrease under
sub-clause (A) of this Clause or variation of price under
sub-clause (D) of this Clause shall be made unless, as soon af'ter
the datc of the order-as is practicable, and in the case of extra
or additioenal work, before the commencement ' of the .work or uas
soon thercafter as is  practicable, notice shall have been given
I owe il tugy:

1. By  the Contractlor to  the -ENCINFEHA of his
intention to claim extra payment or a varied price, or

2. by the ENGINEER to the Contractér of his
intention Lo vary a price.

C. VARIATIONS EXCEEDING 10 PER CENT. If} on certified
completion'of the whole of the Works it shall be found thal a

Vo1
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reduction or increase greater than Len percent of  the  sum named
in the Letter of Lecoptance, excluding all fixed suns,
provisional sums and allowunce for dayworks, if any, results
from:

1. The aggregate effect of all Variation Ofdcrs, and

2. all adjustments upon measurcment of the estimated
quantities sot  oul  in the Schedule of Prices, excluding all
provisional sums, dayworks and adjustments of price made under
Clauvse 5.1 70 (A} hereof, ) '

but not from any olther cause, the amount of the Contract
Price shull be adjusted Ly such sum aus may Lo agreed belween the
Contractor and the ENGIXNLER or, fuiling aprecment Tixed by the
ENGINEER having regavcd (o all material and relevant factor,
including the Conlructor’s Site and general overhead costs of the
Contract. )

D. DAYWORE. The ENGINEER may, if, in his opinion it is
‘necessary or desirable, order in writing that any additional or
substituted work shall be excculed on a daywork basis. The
Contraclor shall then be paid for such works under the conditions
set out in the Daywork Schedule included in the Conlract and at
‘the prices affixed thereto by him in his Tender.

. The Contractor shall furnish to the ENGINEER such
receipts or other vouchers as may be necessary to prove the
amounts pald and, before ordering wmwaterials, shall submit to the
ENGINEER quofations for the same for his approval.

In respect of all work executed on  a daywork basis,
the Contractor shall, during the continuance of such worlk,
deliver cach day to the ENGINEER's Represcentative an exact lisl
in duplicate of the names, occupation and time of all workmen.
employed on such work and a statement’, also in duplicale,. showing
the description and quantity of all . materials and plant used
thercon  or therceflor Zother than plant which is included in  Lhe
percentage addition in accordance with the Schedule hereinbefore
referred  to), One copy of  ecach list and statement will, if
correctl, ov  vhen agreed, b sirned Ly the FNGINEER s
Nepresentative and returned to the Conlractlor.

AU the end of each month the Contlractor shall
deliver to the PNGINEEIR's  Representative o priced slatement of
the labour, material and plant, excepl as aforesaid, used and the
‘Contractor shall not be entitled to any payment unless such lists
and statements have been fully and punctually rendered. PFProvided
alwvays that if the ENGINEER shall consider that for any recason
the scnding of such  lists or slatcements by lhu‘Cuntrachr, in

-2
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aceortdance  witd the  Torevoing previcion, wos impracticable  he
shall  nevertheless Le o entitled to autherise payment for such
worlk, ecither as  daywork, ot being -satisfied as to the time
cuployed and plant and materials uoed on such work, or  al  such
value Lherefor as shall, in his opiniun, be fair and reasonable,

E. CLATMS. The Contructor shall  send to the ENGINEER'’s
Representative once in every month an account giving particulars,
as  full wnd detailed as  possible, of all claims  for any
additional payment to which the Conlractor may consider himself
entitled and  of  all  extra or additional work ordered by the
ENGINEER which he has exccuted during the preceding month.

No final or interim claim for paymenl for any such work
or expense will be considered which has net been included in such
particulars., TProvided alwayh that the ENGINEER shall be entitled
to authorize paymentl (¢ be made for any such work or expense,
noltwithstuanding the Contrattlor’s failure to comply with this
condition, if the Contractor has, at the earliest practicable
opportunity, notified the ENGINEER in writing that he intends to
make a claim for such work.

-5.1-53 PLANT, TEMPORARY WORKS AND MATERIALS

A. PLANT, ETC., EXCLUSIVE USE FOR THE WORKS. All
Constiructional Plant, Temporary Worlks and materials provided by
the Contiractor shall, when brought on tes the sSite, be deemed to
be cexclusively intended for the execution of  the Works and the
Contractor shall not remove the same or any part thereof, except
for the purposc of moving il from one part of the Site to
another, without the consent, in writing, of the ENGINELLR, which
shall not be unreasonably withheld. '

L. REMOVAL OF PLANT, ETC. Upon completion of the Works
the Contractor shall  remove  from  the Site all the said
Constructional Plont and Temporary Works remnining thereon and
any unusced nmaterials provided by the Contractor.

C. EMPLOYER NOT LIARLE FOR DAMAGE TO IPLANT, ETC. The
employer  shall  not  at any  time be liable for theloss of  or
damayge to any of the said Construclional Plant, Temporary Works
or materials save as  mentioned in Clauses 5.1-20 and 5.1-65

hereof,

D. RE-EXPORT OF PPLANT. 1In respect of any Constructional
Plant which the Contractor shall have impnrtod_ for the purposcs

Vol oo
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of the Works, the Emplover wil? assist the Contractor, where
required, in  procuring any nccessary Government consenl to Lhe
re export of such Conslructional PPlant by the Contractor upon the
removal thereol as aloresaid.

E. CUSTOMS CLEARANCE. The Employer will assist the
Contractor, where required, in obtaining c¢learance through the
Customs of. Constructional Plant, materials and other things
required for the Works. ‘ '

.F. Any other conditions affecting Constructional Plant,
Temporary Works and malerials, shall be set out in Part 5.2 in
the Clausc numbered 5.2-16 as may be necessary.

5.1-54 APPROVAL OF MATERIALS, ETC., NOT IMPLIED

] The operation of Cluusce 5.1-53 hercof shall not be
deemed to imply any approval by the ENGINEER of the materials or
other matters referred to therein nor shall il prevent the
rejection of auy such materials at any time by the ENGINEER.

,

5.1-55 QUANTITIES"

The quantities sct out in the Schedule of Prices are the
estimated quantities of the work, but they are not to be taken as
the actval and correct quantitics ol the Works to be executed by
the Contractor in fulfillment of his “obligations under the
Contract. '

.1-66 WORKS TO BE MEASURED

(94 ]

The ENGINEER shall, c¢xcepl s  otherwisce "stated, " ascertain and
determine by measurement thé value in  terms of the €onlracl of
worh done 1o accordance  with the Contract. I'e shall, when he
requirces any .port or parts of the Works Lo be measured, give
notice to the Contractor’s authorised agent or representative,
who shall forthwith attend or send a qualified agenl to assist
the ENGINEER or the ENGINEER’s Representative in ahaking such
measurcoenl, and shall furnish all particonlars required by either
of them. Should the Contractor not attend, or neglect or omit to
send such agenl, then  the measurement made by the ENGINEER or
approved by  him  shall be taken to be Lthe correct moasurcmeny of
the work. For the purpose of measuring such permanent work as is
to he measured by records and  drawings, . Lhe ENGINEER’s
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all prepare records and dravings mont) by month
the Contractor, as and when called upon Lo do so

g, shall, within fouricen days, altend Lo exumine and

words an. drawvings with Lhe LNGINELR &

dshall  sign  the same when so agreced. If the

Contractor does not so attend Lo examine  and agree such records

and dravi

¢y shall be taken to be correct, If, after

examination of such records and drawings, the Contractor docs not

agree the
neverthel

ative LL
ok and

uch 1
alive an
ugs, Lh
same or
eus be L

within [fourtecn
s Representative, for decision by the ENGINEER, notice
in writing of the respects in which such records and drawvings arec

ENGINEER?

claimed b

y him

to

does ot sign lhe same as agreed, they shall
alken to be correct, unless the Conlraclor shall,
days  of  sueh  cexumination, - lodpe with Lhe

be incorrect,

5.1--57 METHOD OF MEASUREMENT

The Workd
local cu
prescribe

'

shall
stom,
d in t

C
he

be  measured net, notwithstanding any geno:al or
xcept  where otherwise specifically described or
Cuntract.

5.1-58 TROVISIONAL SUMS

means a s
Schedulu

A. DEFINITION OF "PROVISIONAL SUMS". "Provisional Sunm"
um included in the Contract and s designated in  the
of Prices for the execulion of work or Lhe supply  of

goods, malerials,

may be us
and discr
only such
which suc
or determ

Provision

Or soervic
shali in
materials
Clausce 5.

serviceg
hereinaft
therefor

cd, in
clion
amoun

b
of
lg

or services, or for contingencics, which sum
hole or in part, or nol at all, at the direclion
the ENGINEER. The Contracl Price shall include
in respect of the work, supply or services to

h Provisional Sums rclate as the ENGINEER shall approve

ine in

B. US

a

I

ccordance with this Clausc.

or ﬁROVTSIONAL STMS . In respcet of cvery

al Sum the ENGINEER zhall huave power to order:

1. Work to be  executed, including goods, matorials
s Lo be supplied by the Contracltor. The Contraclt Price

¢ Ll\l('
o

t

L

he  value  of such work excculed or such goods,
rvices supplied determined in acecovdonce with

1- 52 hereof.

Work to be excecuted or goods, materials or

L#]
toe be supplied by a nominated Sub-Contractor us
¢r deflined. The sum to be paid to the Contractlor
shall be determined  and paid in accordance wilth Clause
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H5.1-59 (D) hereaof.

3. Goods and materials to be purchased by the
Contractor. The sum to be paid to the Contractor therefor shall
be delermined and paid in accordance with Clause 5.1-59(D)
hereof .

) C. PRODUCTION OF VOUCIHERS, ETC. The Contractor shall,
when required Ly the ENGINEER, produce all quotations, invoices,
voucher and accounts or receipls in connecltion with expenditure
in respect of Provisional Sums.

D. LIENS. Final payment will mnot be made until the
Contractlor delivers to.the CONTRACTING AGENCY a complete release
of all actual or potenfial liens arising oul of Llhis Contract,
including releascs [from all Subcontraclors, or receipls in full
in licu thercof and, in cither case, an affida.it stating that so
far as he has knowledge or information Lhe releases and reccipls

-include all the labor.

-

5.1-59 NOMINATED SUB-COKTRACTORS

‘AL DEFINTITION OF "NOMINATED SUB--CONTRACTORS." All
specialisls, merchants, tradesmen and others ' executing auy work
or supplying any goods, materials or services for which
Provisional Sums are included in the Contract, who may have been
or be nominated or seclecled or approved by the Employer or tLhe
ENGINEER, and all persons Lo whom by virtue of the provisions of
the Contract the Contractor is required to sub-let any work
shall, in the exccution of such work or the supply of such goods,

materials or services, be deemed to be sub-contractors emploved.

by the Contractor and are referred to in this Contract as
"nominaled Sub-Contractors",. .

D. NOMTNATED SUDR -CONTRACTORS; ORBJLECTION TO NOMINATTON.
The Contractor shall nol Le required by the Employer or the
ENGINICER or be deemed to be under any sbhligalion lo  employ any
nominated Sub-Contlractor against whom 1he Contractor may raise
reasonable objectlion, or who shall decline 1o enter into a
sub-contruact with the Contractor conlaining provisions:

1. That in respect of the work, goads, materials or
‘services Lhe subjecl of the sub-contract, the nominated
Sub-Coutractor will undertake tlowards Lhe Contractor the like
obligations and liabilities as are imposed on the Contractoer
towards the cdmployer by lthe terms ol Lhe Conlract and will save

V--1-39
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harmless and indemnify the Contractor from and against the same
and from all claims, proceedings, damages, costs, charges and
expenses whatsoever arising out of or in connection *herewith, or
arising out of or 1in connection with any failure to perform such
obligations or to fulfil such liabilities, and

' 2. that the nominated Sub-Contractor will save
harmless and indemnify the Contractor from and against any
negligence by the nominated Sub-Contractor, his agents, workmen

and servants and from and against any misuse by him or them of
any Consiructional Plant or Tempor.:-y Works provided by the
Contractor for the purposes of the Contract and from all claims
as aforesaid.

C. DESIGN REQUIREMENTS TO BE EXPRESSLY STATED. If in
connection with any Provisional Sum the services to be provided
include any matter of design or specification of any part of the
Permanent Works or of any equipment or plant to be incorporated
therein, such requirement shall be expressly stated in the
Contract and shall be included in any nominated Sub-Contract. The
nominated Sub-Contract shall specify that the nominated
Sub-Contractor providing such services will save harmless and
indemnify the Contractor from and against the same and from all

claims, proceedings,  damages, costs, charges and expenses

whatsoever arising oul of or in connection with any failure te
perform such obligations or to fTulfill such liabilities.

D. PAYMENTS TO NOMINATED SUB-CONTRACTORS. For all work
executed or goods, materials, or. services supplied by any
nominated Sub-Contractor, there shall be included in the Contract
Price: )

1 The actual price paid or due to be paid by the
Contractor, on the direction of the ENGI'NEER, and.in accordance
with the Sub-Contract; : : '

2. the sun, if any, entered in the Schedule of
Frices for labour supp.ied by the .Contractor ino connection
therewith, or if ordercd by the ENGINEER pursuant to Clause
5.1-58 (3) 2 hereof, as may be dectermined in ' accordance with
Clausc 5.1-52 hereof; ’

3. in respect of all other charges and pro'it, a sum
being a percentage price of the actual price paid or due to be
paid calculated, ‘where prov~ision has been made in the Schedule of
Prices for a price to be sel against the ‘relevant Provisional
Sum, al the price insercted by the Contractor againsl Lhat item
or, wheré no such provisiera has been made, at the price inserted

L V-1-40
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by the Contractor in the Tender and repeated where provision for
such is made in a special item provided in the Schedule of Prices
for such purpose.

E. CERTIFICATION OF PAYMENTS TO NOMINATED
SUB-CONTRACTORS. Before issuing, under Clause 5.1-60 hereof, any
cerlificate, which includes any payment in respect of work done

or ¢goods, materials or =services supplied by any nominated
- Sub-Contractor, the ENGINEER shall be entitled +o demand from the
Contractor reasonable proof that all payments, less retentions,

includéd in previous certificates in respect of +the work or
goods, materials or services of such nominated Sub-Contractor

have been paid or discharged by the Contractor, in default
whereof unless the Contractor shall:

' 1. inform. the ENGINEER in writing that he has
reasonable cause for wifhholding or yefusing to make such
payments and

2. produce to the ENGINEER reasonable proof that ne
has so informed such nominated Sub-Contractor in writing,

‘the employer shall be entitled to pay to such nominated
Sub-Contractor direct, upon the certificate of the ENGINEER, all
payments, less reteations, provided {for in the Sub-Contract,

which "the Contractor has failed to make to such nominated,

Sub-Coniracior and to deduct by way of set-off the amount so paid
by the Employer from any sums due or which may become due from
the Employer 1o the Contractor. Provided ‘always that, where the
ENGINEER has certified and the Employer has paid direct as
aforesaid, the ENGINEER shail in issuing any further certificate
in favour of the Contractor deduct from the amount thereof the
amount so paid, direct as aforesaid, but shall not withhold or
delay the issue of the certificate itsc¢if when due to be issued
under the terms of the Contract.

F. ASSTGNMENT OF NOMINATED SUB-CONTRACTORS' OBLIGATIONS.
"In  the event of a nominmated -Sub-Contractor, as hereinbefore
defined, having undertaken towards the Contractor in respect of
the work executed, or the goods, materials or services supplied
by such nominated Sub-Coutractor, any continuing obligation
extending for a period exceeding that of° the Period ! of
Maintenance under the Contract, the Contranctor shall at any time,
after the expiration of the Period of Maintenance, assign to the
Employer, at the Employer’s requesi and cost, the benefit of such
obligation for the unexpired duration thereof.

. V=-1-41
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PART V - GENERAL CONDITIONS

SECTION 2 - CONDITIONS OF PARTICULAR APPLICATIGN

5.2-01 FORM OF CONTRACT

The form of the Contract will be of the unit price type in
which ‘the units of measurement for the varions items of work will
be "quantities" for certain items and "lump sum" for others. All
payments to the Contractor will be based on the items in Section
2.2-02 "Schedule of Prices", and the prices bid therein except

for payments made under the provisions of 5.1-51, "Variations and
Orders for Variations to be in Writing". The successful Bidder
agrees to execute Part Iv, "Bid Performance and Payment Bond

Form", and Part 11, "Bid Form".

5.2-02 CLARIFICATION

, The clauses in this Part 5.2 are keyed to the number of the
clauses in Part 5.1.

5.2-03 TERMINOLOGY

"The FIDIC clauses in Part 5.1 wuse British terminology..
Some of these' terms and their american equivalents are:

British Amcrican

Employer Contracting Agency or Owner
Tender - Bid

Tenderer Bidder

Advances Mobilization costs
Subletting Subcontracting

Variations Changes

Beacons . Monuments

Day Work Force account work

V-2-1
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Hoardings
Puilding line
Plourhed
Dialing
Stone Pitch
On costs
Wayleaves
Provisional
"cost sums

and p
These terms may also be de

appropriate,

5.2-01
INTERPRETATIONS"

IFIN NO.

Billboards
Right-of-wny
Plowed
Discing
Rip rap
Dirccl Costs
Right--of-way
rime
items

finod in Clause 5.

rcin 2

Exlra worl and cost

RS TOT TT1

or signs
limits

MODIFICATTION OF CLATSE 5.1-01 "DEFINITTIONS AND

Ao 20) "Eligible Countries”" means a country designated by

Geogrdphic Code in clause

entitled "Nationality,

~A
{*xy

Source, and

Cargo Treference” from which goods and services may be obtained.

31) "Government"

means the Government of

the Dominican

Republic.

32) "Host Counlry" mcans

the

counlry of the Government,

"ENGTNEER AND ENGINEER’s

5.2-05 MODIFICATION OF CLAUSE 5.1-02
REPRESENTATIVE"
A. The ENGINEER acts as the agent .for the
supervising the work of the Contractor

approvals on beb

specifically in

provicings
role shall

(1 Intcerproeti
including the revicew and a

62) Approving t
delivered to the site,
manulaclured cequipment pri
packagiug of equipment for

(3) Inspecting
place.

all of
clude:

the Employer.

ng lhe drawvings and
pproval of shop dravings.

he quality of  cquipment
which may
or o overscas shipment
overscas shipment,

and accepling or reject

\I, :') a9

"The

require witnessing
and

Employer in

by ' making decisions aund

ENGINELR s

specifications,

and materials
tests of
inspecling

ing work in
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(4) Requiring replacement of defective work, equipment
or material.

(65) Tssuing chunge orders. Concurrence of the
Employer will be necessary where their value exceeds $50,000.

_ (6) Negotiating and (for Employer’s approval) making
recommendations regarding unit cosls for work not specified in
the document.

(7) Providing certifications of progress paymenis
invoiced by the contraclor as to correct quantities and
conformily to pluns and specificulions.

(8) Making final inspections and giving recommendation
regarding acceptance of the finished project by the Euployer,
including approving test procedure schedules and test vresults.

1"

(9) Preparing as built" drawings.

(10) As the Employer’s agent, issuing the approvals
called for in Clause 5.1-10 of part 5.1 of this contraci. All
other approvals of Lhe Employer called for in Pa-t 5.1 will be
‘issued by the Employer.

5.2-06 MODIFICATION OF CLAUSE 5.1-03 "ASSIGMENT"

AID’s prior written coonsent Lo’ any assignment of
obligations under this contract, in addition to the consent by
the. ENGINEER rcequired in Clause 5.1-03 of Part 5.1 of the
Conditions of Contract, is required.

5.2-07 MODITICATION OF CLAUSE 5.1"04 "SUDLETTING" -

A. Clause 5.1-041 in Tart 5.1 is designated sub clause (A).
The following subclauses (D) and (€) are added.-

B. A]Jl suvcontracls and purchase orders in «<xcess of
$100,000 shall only be awarded with the priocr written consent of
the CEmpleyer and AID and such consent, if given, shall not
rcelicve the Conlractor from any liability or obligation under
this contract.

C. The Contraclor agrecs {o include the following
provisions of Lhis Parl 5.2 in all subconlructs hercunder:

V-
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"Books and Records";

"Air Travel and Transportation”;
"Nationalily, Sburceu and Cargo Preference"”;.
"Workmen’s Compensation Insurance"; and

(Specifly any additional provisions by clause title.)

©.2-08 MODIFICATTON OF CLAUSE 5.1-005 (A) "LANGUAGE AND LAW"

A. (1) This Contract is drawn up in Spanish. The Spanish
versiou of this Contract shall govern and shall  be designaled as
the "Ruling Language.” Cnglish courtesy translation will also be
provided, '

(?”) This Coniract nhnll. be interpreted in accordance
with the laws of Dominican Republic.

5.2-03 MODIFICATION OF CLAUSE 5.1 05 (R) "DOCUMLNTS MUTUALLY
EXPLANATORY" .

Pdragraph (B) of Clause 5.1-05 of TPart 5.1 of tLhe
Conditions of Contract is deleled and the following substituted

therefor:

(B) In the case of any inconsistency among the several

parts of the contract, Part 5.2 of the Conditions of Conlract.

shall prevail over Part 5.1 of the Condil'ions of Contract, and
the Drawings shall prevail over the Specifications.

L2100 MODITTCATTIONS OF CLAUSE 5.1-141 ° "PROGRAMME TO PR
FURNISHED™

o

The Programwe called For in Part 5.1 shall be  submitled
within 30 days after award of the contract. The Programme shall
include a delailed construction schedule  Tor approval of the
ENGINEER showing starting dales, progress and complelion dates
For component parts of  the work, a lisl of major equipmenl to be
used in perforrance of Lhe work, including the nature and  exlent
of the construction plast  and operations, and the oxtent of

V
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subcontracting proposcd.

+2--11 MODITICATION OF CLAUSE 5.1-21 "INSURANCE OF WORKS"

oy

In addition to the insurance required by Clause 5.1-21 Part
5.1 of the Conditions of Conlract, the Conlractor shall insure
all goods, equipment and materials financed hereunder or supplied
to it by Uthe Tuwployer against risks incident lo their Lransil to
the point of their use in the performance of this contract, and
Lo their storage, if any, prior to incorporation in the project.
Such insurance shall insure the full wvalue of the goods,
cquipment and materials and the insurancq procecds shall bLe
payoble in U.S. dollars or any fully convertivle or acceptable
currency.  Wilth respect Lo goods, equipment, and materials, Lhe
cost of which is reimbursable under this contract, the Contractor
shall give prompt nolice of payment Lo it of procecds {rom
insurance ou any such item. Such proceeds shall be used to pay
for the replacement of the ilems Trom any Code 935 country.

5.2-12 MODITICATION OF CLAUSE 5.1-23 "THIRD PARTY INSURANCL"
MINIMUM AMOUNT OF THIRD PARTY INSURAMCE AND PROVISION TO
TENDEMNTITY CMPLOYER™

In o~duition te the insurance required by Z2lause 5.1--23 of
Part 5.1 of the Conditions of Conlrauct, if the Contractor or any
ol its cmployces or their dependentls ship to {whelher or not  at
contract expense), or purchase privately owned aulomobilces in,
the host country, the Contraclor will ensure Lthat all such
automobiles are covered by a paid insurance policy issucd by a
reliable company providing the Tollowing ' minimum coverages {or
such other winimum coverages  os Lhe Cwployer may sotl) payable 1in
United - Statcn dollars  or local currency cquivalent: injury o
person, $100,000,75200,000; property Jdamage, $50,000. The premium
cosls Tor uch toswance 5hall nol be a reimbursable casl under
this contract. Lach  insurance policy shall provide that the
insurer ayrecs lo inves igate and defend the insured against all
claims for damages.

5.2“13 MORTFTCATION OF CﬂAUSE 5.1-34 "LABOUR"

I. {1} The Contractor shall comply with the existing local

V-
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labor laws, rvegulalions, and labor “lan(axﬂe.
}J H

2} The Contractor shuall formulate and enforce an
adequate  cafety progrom with rosvect to all work under  this
Contract, whether performed by the Contractor or subcontractors.
The - Contraclor has assurance from the Employer  of cooperation
where the implementation of these safety measurocos requires joint
cooperalion. :

{3) Upocn tLhe writlen request of tLhe Employer, 1he
Contraclor will remove or veplace any of its enployees cuployed
under this contract. '

{1y All Conlraclor and subcoulractor cmployees shall at
all times while in the host ruuntx) conduet lhom°(1\c' wilhin the
laws of JU«h country.

) (8) The Contructor shall ensure that all  employces
(other than those hired in the host counlry) are phy-ically fit
for work under this contract and Jdcpendents authorized to
accompany the cmployce Lo the host countlry ore physically fit for
residence in the host coyntuy.

.2-14 MODIFICATION OF CLAUSE 5.1-43 "TIME FOR COMPLETTON"

(9]

1T the Contractor completes the work prior to the time
fixed in the Contraclt, the ENGINEER or its representative shall
so certifly in writing, and the Contractor shall be paid a bonus’
not to exceed the amount stated in the Tender.

5.2- 15 MODIFICATION OI' CLAUSE 5.1 51 LB) "ORDERS FOR VARTATTIONS
TO BE TN WRITTNG"

All  Ordeuvs for variations which are estimated o  increase
or decrecase the conlract awmounl by more than $500,000 must have
‘the writien approval of AID.
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statement shall be computed on the basis of the lump sums and
unit prices of the contract in U.S. dollars and local currency.

(2) The ENGINEER shall within 10 working days after
receipt of each interim statement, either indicate in writing its
certification of payment due and present the statement to the
Contractor or indicate in writing 1its reasons for refusing such
certification of payment. In <+the latter <case, the Contractor
shall make the necessary corrections and resubmit the statement.

(3) The ENGINEER’s certification of any payment
requested in an interim statement will constitute a
representation by it to the Employer, based on the ENGINEER’s
onsite observations of the work in progress and on its review of
the interim statement and the accompanying data that the work has
progressed to the point indicated and that, to the best of its
knowledge, information and belief, the quality of the work is in
accordance with the Contract. The ENGINEER may refuse to certify
the: whole of any part of any payment if, in its opinion, it would
be incorrect to make such representations to the Employer.

(4) Within 10 working days of receipt of the ENGINEER’s
certification of the interim statement, the Employer shall act
upon said statement by (A) approving for payment, (B) informing
the Contractor of any objections to the statement, or payment
withheld, or (C) informing +the Contractor of its intent to
withhold all or part of the progress payment and the contractual
Justification for withholding payment.

(5) Payments shall be mwade - hereunder after the
billings, duly certified by the Contractor, have been received,
approved and submilted by the Employer to USAID for payment.
Upon receipt of this document, administratively approved by
A.I.D. Project Officer, the controller will arrange for payment
to be made by the U.S. Treasury check payable to the Contractor,
to be issued and mailed to the Contractor, by the Regional Finance
Center. .

F. DOCUMENTATION FOR PAYMENT. Each interim statement and
the final statement must be accompanied by the following
documentation whether .payment is to be made in U.S. dollars or
local currency. : .

(1) The Contractor’s invoice (one copy) describing the
services performed and identifying the section 1in the Contract
which contains the terms of payment. When commodities are
procured by the.Contractor on a cost reimbursement basis, the
Contractor shall obtain from the supplier: and submit with its
invoice a completed form AID 1450-4, "Supplier’s Certificate and
Agreement with the Agency for Tnternatiomal Development for
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5.2-18 MODIFICATION OF CLAUSE 5.1-68 "NOTICES"

Employer’s address is:
Corporacion Dominicana de Electricidad
Ave. Independencia Esq. Fray Cipriano de Utrera

Centro de los Heroes, Apartado Postal 1428-TLXHIDRCDE 3460581

Santo Domingo, Dominican Republic
Attention: Direccion de Desarrollo llidroelectrico

5.2-19 MODIFICATION OF CLAUSE 5.1-70 (A) "INCREASE OR DECREASE
OF COSTS"

Price Adjusiment Formula for Local Currency Costs

(1) The prices quoted by the bidder should not inctude
any amount to cover the contingency of a rise in the cosi of
iabor and materials to the extent that compensation for such rise
is covered by the provisions of this clause.

(2) Account will be taken of the increase or decrease
in labor rates and costs of materials by multiplying the local
currency portion of each monthly payment to the Contractor by ar
. adjustment faclor (K) computed according to the following
formula:

K = 0.19 + 0.27 LL/LLo + 0.06 FU/FUo + 0.06 FG/FGo + 0.01
FL/FLo + 0.18 CE/CEo + 0.14 RS/HSo + 0.09 MA/MAo

where LL represents the svmmary of the minimum payments for the
Works in the month of their execution; FG, official price for a
gallon ot gasoline; FU, official price for a gallon of gasoil;
FL,. average of the bid prices of a lubricant gallon; CE, official
price for a. ton of bulk cement; RS, official price for a metric
ton of reinforcing steel; MA, official price Tor a square foot of
wood pine for planking; all thesc previous prices corresponding
Lto the month of execution of the Works, while Llo, FGo, FUlo,
etc. represent respectively the same previous prices or indices
in the day when the coniractor prescnted his bid.

(3) The weights given above to local labor, fuel, etc.
may be reviewed and modified by the Employer if requested by the
Contractor provided +tihe Employer is csalisTied that such
modification is justified by the method of execution of the
project proposed by the Contractor. However, the Contract price
is based on the applicalion of the {ormula indicated above and us
specitied hercafler.

Ve 11
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(4) The basic indices or  prices shall be those ruling
on the day 30 days before the closing date for the submission of
Tenders and the current indices or prices shall be those ruling
.on the day 30 days prior to Lhe last day of the period to which
the payment certificate refers. TIf at any time Lhe officially
published relevant indices are not available, provisional indices
will be used subject to the correction of the amounts paid 1in
respeact of price adjustiment  based on provisional indices when
such official indices become available.

(&) Applicdation of this clause will not apply as long
as the value of the adjustment factor (K) remains beltween 0.97
and 1.03. Further, the adjustment of prices to current indices
shall be applied only during the Contiract time or its approved
extension. Tayments for the worlk carried out after the approved
Contract time will be adjusted using the last adjustment factor
for the approved contract.time, provided the factors based on the
currenl prices at the time of such payments are not lower than
the lasl adjustment factor 1in such case the lower adjustment
factor shall be applied.

(6) The indices mentioned above are as follows:

LL, LLo = Wages Prices or indices of the Construction
Indus{ry published in the official publication (Direccion Gral..
del Comite Nacional de Salarios "Resolucion #2, 1985) of the
"Secretaria de Estado de Trabajo".

FU, FUo, FG, FGo, FL, FLo = Price per liter.of diesel fuel,
gasoline and lubricant FOB distributor in the site.

MA, MAo = Official Price for one (1) square foot of wood pine
for planking.

CE, CEo = Price ' per meilric ton of artifical Portland cement
250/315 from any source, in paper bags or bulk, CIF at port of
enlry; price fixed by the "Secretaria de Estado de Industria y
Comercio”.

RS, RSo = Price per metric ton of 6 Lo 36 mm. diameter
concrete reinforecing steel bars in site.

(7) Maximum Percentage of Contract Price Revision by
Means of the I'rice Adjustment Factor: The increase of the
original local currency portion of the Coniract price by means of
the Price Adjusiment Factor shall not oexceced fifteen percent
(15%). Tt is, however, specificed Lhat if during construction it
appears thal the total amounl of revisions calculated wilh the

V-2-12
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ad,justment factor "K" is likely Lo exceed fifteen percent (15%),
the Contractor may request from Employer, by registered letter
with acknowledsgement of delivery, a corresponding increase of the
Tfifteen percent (15%) limit of price increase.

5.2-20- CLAUSE 5.1-73 "LEGAL EFFECT OF AID APPROVAﬁS AND
DECISIONS."

The parties hercto understand that the Contract has
reserved to AID certain rights such as, but not limited to, the
right to approve the terms of this Contract, the Contractor, and
any or all plans, reports, specifications, subcontracts, bid
documents, drawings, or other documents related to this contract
‘and the I'roject of which %t is part. The partiies hereto further -
understand and agrce that AID, in reserving any or all of the
foregoing approval rights; has acted solely as a financing enlity
to assure that prqper use of United State Covernment funds, and
that any decision by AID to exercise or refrain from exercising
these approval rights shall be made as financer in the course of
financing this Project and shall not be construed as making AID a
party to the contiract. The parties hereto understand and agree
that AID may, from time to time, exercise the foregoing approval
rights, or discuss matters related to these rights and the
FProject with the parties jointly or separately, without thereby
incurring any responsibilities or liability to the parties
jointly or to any of then. Any approval (or failure to
disapprove) by AID shall not bar the: Employer or AID frcm
asserting any right, or relieve the Contractor of any liability
which the Contractor might otherwise have to the Employer or AID.

5.2-21 CLAUSE 5.1-74 "NATIONALITY, SOURCE, AND CARGO PREFERENCE"

A. Unless otherwise specificed in paragraph (D), (E), (F),
or (G) below or in the clause cutitled "Air Travel and
Transportation,” in order to be eligible for ATD financing all
goods and services provided by the . Contractor or any

subcontractor under +this contract shall have thir nationalitly,
source, and origin in those countries listed. in ATD Geographic
Code 941 in effecl on the date of acquisition and/or in ' the
Dominican Republic. lNNlowever the source rule does not apply to
poods owned by the Contractor to bid opening. Citizens of firms
of any country not included in AID Geographic Code 935 are
ineligible as suppliers, contractor, subcontractors, or agents in
connection with AlD-financed contracts fol* goods or services.
However, non-i.8§. citizens lawlfully admitled {for permanent
residence in the United Stales are e¢ligible. '
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-B. DEFINITIONS.

1y  sovney, “Source" means the country from which o
commodily s shipped to the Cooperaling Country or the
Cooperaling Coundry itucll il Lhe commodily is locuted Lhercin !
the time of purchasec. However, where a commodity is shipped from
a fre~ port or bonded warchouswe in the TForm  in which reccived
therein, "source” means the country  from which the commodily was
shipped to the free port or bonded warehouseo.

{2} ORIGIN. The "origin" of m'cnmmodity is the country
or arva in which a commodity is minud, grown, or produced. A
commodily is  produced when Lhrough manufacturing, processing, or
subslunt}n! and major asscubling ol  componenls a commercially
recognized new commodity resultls that is  substantinlly different
in  basic characteristics or in purposc or utility from ils
componenls,

(3) COMPONINTRY. "Componcnts” are the goods that go
directly into the production of a produced commodity. ATh
componentry rules for commodities produced in eligible countries
are as follows:

a. If the commodity contains no imported component,
it is eligible for finunecing under the Conlract.

. b. Unless otherwise specificd, componenis from the
U.5., olher® countrics  included in AID Geographic Code 841, and
the cooperaling country may be utilized in unlimited oamounts
regardless of Lhe geographic code authorized.

¢. Unless procurement is authorized from counlries
included in AID Geographic Code 899, componenls from free world
countries nol included in ATD  Geographic Code 941 are limiled
according to the following rules. )
) (1) They are timited only if they are acquired by
the producer in the forwm in which they were iuported.

fi1)  The total cost  of  zuch  components to  Lhe
producer of the commodity (delivered al the poinl  of production
of the commodity) may not exceed 50 percent of the lowest
price{excluding the cosl of ocean lransportation and marine
insurance) at which Lthe supplier makes  the commodily available
for expoil sale (whether or not finaneed by AID).

o]

( ) A1ID may prescribe percentages other than 5
p2recent for specific. commoditiesn.
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instilulional stockholder) whose holdings are material to Lhe
corporilion’s eligibility, thal the certifying officer knows of
no faclt which might rebul that presumption. '

b. Nonprofit Organizations. Nonprofit organizations,

such a4  ceducational instilulions, foundations, and associaltions,
arce cligible for financing by ATD as  contractors or

subconlvaclors for scervices i Lhey meel all of the ~riteria
listed in  subparagraphs (i), (ii), and {iii} below, and Lthe
certificultion requirement! in a{ijiii) above is met.

Any such inslitution must:

i. De organized under the laws of a country or area
included in the aulhorized gographic code; and

ii. De conltrolled and managed by a governing body,
a majority of whose members are citizens of countriecs or arcas
included in the authorized geographic code; and

‘ iii. Have ils principal facilities and offices in a
‘country or area included in the authorized geographic code.

B . .

) (¢) Nalionality of Employers Relnling Contract and
Subcontract Services. The rule relative to nationalily exposed in
Clausce 5.2-21 (C) (2) (a) {(ii) {v) (II) above doesn’t apply to
Contraclor’s and subcontractors’s employees, bul all contractor
and subconlracltors employecs who worls for AID Tinanced contracts
must be citizens of countries included in bte 935 AID geographic
code  or U.S. non-citizen bul Tegally admitled [or permancnt
residence in the ULS.

(D) MOTOR VEHICLES. Motor wvchicles must be manulacturcd in
the United States, i.e., the source, origin, and componentiry as

defined in parcgraph /P must  be the Uniled Stales. A veliicles

which wus asscubled in Lhe Urnited States but then subjecled to
minor disassembl!y to  reduce  shipping  costls  is considercd  a
Uohomonufacture:d vehicle. Novever, so  called  "knocked-down
vehicles™  cousistling ol parls  of  subasscemblics  of  vehicles
shipped from the . Uniled States for final assembly into completed
vehiclos and, therefore, may have lheir source and origin in any
eligible country.

(F) Source of Delivery Scervices.

. 1. #ith respect to occan or uir freight, "source"
means Lhe Mlag of Lhe carticr vessel or alvernafllt,

V-2-17
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2. Ocean Freight.

. No less than fifty  perecent of  the gross
lowaage of all goods transported to  the host counlry on aocean
vessels  for use  in conneclion with this Contract shall be
transported on  privately owned United Stutles {lag c¢ommercial
vessel, compuled scepavalely for dry Dulk cuarriers, dry cargo
Tiners, aod tankers, to the extent  such vessels are available at
fair and reasonable rates  for United Stales  flag commercial
vessels.,  In addition, at  least Tifly percent of the gross
Treight revenue generated by all shipments and transported to the
host country on dry weargo liuers shall be paid to or for the
Lenel'it of  orivately  ound "nited Statews flag commercial
vessoels, The cquipment and materials to which this  requircment
applies Jdo no! include o' good: which were owned or leased by
the ContlYactor pri~r fo award of Contract, (b) uny other goods
the procuremen! of which  was not direclly or indirectly financed
by AID, or {¢) shelf ilems or consumables purchascd in the host
country. This vequirement applics whether or nol AID finances
transportation. -

b. Goods which are not required to be transported

on U.S, flag commercial vesscels shall be transported on
cooperal ing country flag carricrs when Code 941 is the autherized
source, Tf the host country does not have its own flag carrvier

“or aceess to 1S, flag s=cervice, AID will authorize, in advance,
the use of all Code 941 carriers,

C. The Contractor shall mail a copy of Lhe Ocean
Rill of Lading the Muavitime Adwministration, Cargo Prefercnce
Control Center, Commcerce Puilding, Wazhington, D.C. 20225

3. Air Freight. The Contractor will use U.S. flag
air carricers lo the extent they are available as sel forth in the
clause of Lhis conlract entitled "Alr TrnUnL and Transportution.”

q. The Contraclor shall not  ship cauipment,
material, or other goods procured  {or the pesTormance  of thig
Contract on any ocean or hir carrier which has been chavtered for
the cartiage of such itews  uatil  the Contiractor  has  receivd
wrilten notice from the CONTRACTING AGENCY that the ¢harter  has
been approved by ATR,

(F) SOURCE OF MARTNE TMSURANCE.

(1) Tn the case  of  insurance, "source”" means the

V-2 1Y
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country in which such 1insurance is placed. Insurance is placed
in a counlry if payment of the insurance premium is made to  and
the insuraunce policy is issued by, an office located in the
counlry.

(2 Insurcrs of uny FEligible Country and the host
country if the authorized Geographic Code is other than Code 000,
may be usced if the governmen! of the country in which the
insurance is placed does not discriminate against United States
marine insurance carrviers oy stalute, decree, or regulation.

{3) If at any time AID determines that the
Governmeunt of the host counlry by statute, decree, rule or
regulation discriminatles, witlh respect to AID-financed
procurcment, againsl any marine insurance company authorized to
de business in the United States, then AID shall require that any
AID financed goods thercafter shipped to the host country shall
be insurcd against marine risks, and that such insurance shall be
placed in the United States with o company or companics
authorized Lo do insurance business in Lhe United States.

G. Local Currency Procurement.

(1) Indigenous Goods. Goods which have been mined,
‘grown,  or producecd in Lthe cooperaling  country through
manufaclture, processing, of asscembly are eligible for {inancing
under Lhis Contract. Goods produced with imported components must
result in  a commercially recognized new. commodity that is
substantially different in basic charactearistics or in purposc or
ulility form ils componcnls in order to qualify as indigenous.,

(2) Shelf Item Procurement. Goods which are normally
imported into the host country and kept in stock in the form in
which imported Tor commercial resale to mecl a general demand in
the host country shall be deemed of host country source for
purposes  of  Tinancing under this Conlract, subject to the
Tolluwing: ) : '

LA Shelf  Items  Tmported  from Code 941 Sources.
Shelf ileus are eligible " for financing under Lhis Conlract if
they have beep produced in and  imported  from a country included
in Code 911, '

b. Shelf Items Tmported from Other Free-World
Sources. Shelf items Laving. their source and origin in counlries
in Geographic Code 899 but mnot in Geographic Code 911 are
¢ligible for financing if the price of one unit doesn’t excced
45,000, Tor goods oold by uanils of gquantily, e.g., tons, borrels,
cle., the wunit to which the local curvency equivalent of 5,000,
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The total wennl of twported shell ttem purchases from Freo world
countrics other than Cade 911 may not  exceed 10% of tolal cosls
Financed by ATD orv 925,000, whichever is hitgher.

is applied is  that which is customarily used in gquobting price.
t
i

c. Shelf  Items Imported from Non-Free World
Sources. Imported shelf iditcems produced in or imported fTrom
countries not included in Geographic Code 899 are ineligible for
ATD Financing.

5.2-22 CLAUSE 5.1--75 "AUDIT AND RECORDS"

A. The Contractor shall maintain books, records, documents,
and  other evidence and shall apply censistent  deccounting
procedures and praclices sufficicat to reflect properly all
Lransactions under or ir connection with the Contract. The
‘foregoing constlitule "rccords” for the purpose of this clause.

V. The Contractor shall maintain such records during the
Contract term and for a period of 3 years after final payment.
However, records which rélate to disputes under the "Settlement
of Dispulces” eclause or litigation or setilement of claims arising
oul ol the performonce  of  Lthis Contract zhall be retained until
sucl: disputes litigation, or claims have been finally setlled.

C. All,rccords shall be subject to inspection and audil by
the Fmployer and/or AID {or ils authorized agents) at all
reasonable  limes. The Contlractor shall aflford the Employer
and,/or AID proper fTaciitilies for such inspection and audit.

D. The Contractor further agrees to include in all its.
subcontractors hercunder a provision ‘that the subcontraclor
agrees that the Employer and/or AID  or any of idits authorized
agents, shall, until the cewxmpiration of 3 years after final
paymenl under  the  subconlract, have access o and the right Lo
examine  any vecords of such subeontractor involving transacltions
related to the subeontract,

5.2-23 CLAUSE 5.1-76 "AIR TRAVEL AND TRANST'ORTATION"

A. The Contractor shall utilize U.S. {lag air carriers for
international air transportatior of personnel {(and their personal
elfects)Y or property Lo the extenl service by  such carrier is
availabie, in sccordonce with the following crileria:
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1) Passenger or {reight service by a U.S. flag air
carricr is considerced availalile even though:

a. Comparuble or a different kind of service by a
non-U.S. flag air carrier costs less, or

b. Service by a non-U.S. flag air carrier can bhe
paid for in excess foreign currency, or :

c. Service by a non-U:S. flag air carrier is
preferred by the Contractor or traveler needing - air

transportation, or

d. Scrvice ly a non-U.S. flag air carrier is more
convenient for the Contractor or traveler needing air
Lransportatlion.

(2) Passenger service by a U.S. flag air carrier will

be considered to be unavailsble:
a. When ULS. Flag air carricers offer only first
class  scervice, and less than first class service is available

from non-U.S. flag air carricrs, or

. b. Whea Uthe traveler, while en route, has to wait 6
hours or more to translfer to a U.S. flag air carricr to procecd
to the intended destination, or

c. When any flight by a U.S. {lag air carrier is
interrupled Ly @ stop anticipated o be G lhours or more for
refueling, reloading, repairs, ete., and no other flight by a
U.S. flag air carricer is available during the 6 hours period, or

.
.

. d.  When by itself or in combination with cther U.S.
flag or non-U.5. T[lag air carricrs (if U.S, flag air  carriers
are unavailableY it takes 12 or more hours lenger from the ovigin
airport bty the destination airport Lo accomplish the miscion than
would sorvice by o non-1U.8, Flig aivr cavrricr or carriers,

e, When the elapsed lravel time on a  scheduled
flight from origin to destination airports by non-U.S. flag air
carrier(s) is 3 hours or 1less, and scrvice by U.S. flag air
carrier(s) would involved twice such scheduled travel time.

B. ITn the evenl thal bthe Contractor selects a carrier
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olner than a U.S. flag air carrier for international air
tromsportation, it will include o certificalion on vouchors
irvolving such transportaticn vhich is cssentially as follows:

CERTIFTCATION OF UNAVAILARTILITY OF U.S. FLAG
AIR CARRTERS

"T hereby cortify that transportation service lor personnicl
(and their personal oflects) or property by U.S. flag air carrier
\ L E

was unavailable for Lhe follouwing reasons:

(stale reasons)"

C. The terms - used in this .clause have the following
meanings:

, 1. "International air transportation"” means
transportation of persons (and their pcersonal effecls) or
properly by air belween o place in the United States and a place
‘outside thereol or bLeolween two places both of which are outside
the United States.

20 "00S0 flag air carvier”  weans one of o eclass of air
carricrs holding a certiflic . tle of public convenience and
necessily issuced by the Civil Acronnuldes oard, approved by Lhe
President, authorizing orerations belween the United States
and/or its tevritorics an or more foreign counlries.

. D. The Contractor shall include  Lhe substance of this
claune, including  this  pavagraph (D), in cach subconbtract or
purchase ovder  hercunder, which may invelve international air
transportal ien, ’

H.2-24 CLAUSE 5.1 77 "WORKER'S COMPENSATION INSURANCE"

The insurance required by subclause (B) of clause 5.1-24 of
Par 5.1 of the Conditivns of  Contraectl wusl  comply wilh the
Following: :

V- 9N
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A.  The Contractor shall provide and thercafter maintain
Worker’s Compensation  insurance  assuring  payment of Dbenefits
provided under Lhe Defonse Pase Acl (42 U,.S.C. 1651) with respect
to aud prior to the departure for overseas  omployment under this
Contract of all ewployees who are hired in the United States or
whoe are American citizens or bona fide residents o  Lhe Uniled
States. The Contractor shall .obtain all Defense Base Act
insurance required by this  clause  from the Tnsurance Company of
North America through Wright & Company, 1001 Connecticat Avenue,
NW., Washington, D.C. 2003G, U.S.A.

P. The Conlractor shall provide and thereafter maintain for
all employces under the Contract who are nationals or permancent
residents  of Lthe country in which services are to be rendered,
security for compensation benefils meeoling at leas! the minimum
requiremenls of Lhe appiicable law of such country Cor injury or
death in Lhe course  of such employment or in the abscence of such
law, employer’s liability insurance. .

C. For all other employces under the Contract, 1he
Contractor shall provide and therecafter maintain security for
compensalion benefits mecting at least the minimum  requirements
of the applicable law o the country in which the employee was
‘hired and of the country in which services are Lo be rendered for
injury or decath in the coursc of such employment, or in tLhe
“absence of such law, emplover’s liabilily insurance.

5.2-25 CLAUSE 5.1-78 "MARKING"

The Contraclor shall insure Lhat projeet construclion sites
and other VProject locations are identified with display signs,
suilably marked with the AID handcelasp symbol, indicating
participation by the United States in the Project. Temporary
signs omust Lo erocted ot the Yeginning of  construction and  he
replaced by permancnl signs,  plates, or plaques, suitably warked
with the ATD handelanp  symbo!, upon coupletion of construction,
The AID MNiscion in the hosl couniry or the Office of Commodily
Managemenl in AID/Washinglon will provide informalion on marking
regquirementy; for the Projeet, !

r

6.2-26 CLAUSE 5.2-73 "HOST COUNTRY TAXES"

A, DPursuunlt lo the bilateral sgreem nt bolween the  United
States Goverpmen! and the Dominican Republic (Host Counlry), Lhe

vl 2R
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Conlractor and these of ils ocmployees who are nol citizens or
poermanent cegidents of Lhe  hos country  shall be free of all
Luwes, Poes, tevies, custows, ov dmposilions imposced under  Taws,
in  oefflect inn Lhe host country with respect Lo all  work and
services performed under Lhis Contracl. This excmplion includes
all cusloms, dulies, ond registratians fees,

B. With respect to shelfl items,"identifiable” taxes, fees,
cusnt ona Tevios, or  inpositions of  the CGovernment. or any
subdivision thercof are those which are added to the price of
goods w1 soervices aund stated separately.on  inveices for samo.
These charvges are substrocted  from Lthe  price  at  the time of
purchuse. Wwith  respect to items imporled for the Project, any
such taxes, fces, customs, levies or impositions shall be puid by
the Faployer.

C. The  personal ellfecls  {including vehicles of the
Contractor und those of ils cmplioyees who are nol citizens or
permanent residents ol hosl countlry shall be Tree of all tavwes
imposed under laws in effect in the hosl counlry with respect to
such personal effects.

)
/
i

) D. The Government will allow the Contraclor te import frec
of customs and duties such materials und equipment as  may be
required for the scervices under Lhis contract provided such ilewms
are  either reexported or transferred Lo the Government at the
conclusion of the contract.

F. Ant laxes, fees, levies, customs, or impositions within
the scope of paragraphs (A) through (C) above paid by the
Contractor shall be reimbursed by the Employer.

5.2-27 CLAUSE 5.1-80 "TERMINATION OF CONTRACT FOR CONVENIENCE
‘ OF TIE EMPLOYER"

Ao IF any time before completion of work under the Contract:
it shall be found by Lhe Cuployer that reasons beyond Lhe control
of the particg render 0 inponcible or againgt the interest of
the Frplosor Lo complele the work, the Faployer al any time, by
virttten netiee Yo the Contiractor, may Jdiccontinne the work  and
Lerminate the Contract in whole or in part. Upon the service of
such notice of lermination the Contruactor shall discontinue lo
work in such wanner, scquence and al such Uimes as the ENGINEER
nay direct, conlinuing and doing after said notice only such work
and  only until such Uime or times as the ENGINEER may dirccet.
The Contractor shall have no claim for damages [for such
disconlinuance or terminaltion of  the Conlracl bul the Conlractlor
shall  recerve cowmpensation for reasonable cxpenses incurred in
good Taith for the porformance of the-Conlract and for reasonable

vo2-29
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ex{ctines associaled - with lermination  of  the Contract. The
Fupltoyer will determine Lhe ressonablencss of such cupenucs. The
Conlructor shill Lhave no ~laim [or anlicipated profity on (le
worlh thus Uoermioated, nor any olher claim, excoept For  the work
aclually  poerformed  at Lhe  time of  complete discont inuancy,
including any varialione aulhoericzed by  the T¥GINLER to Lo done
under Lhe section dealing with variation, after lthe dale of said
order, and for any claims Tor variations accruing up to the date
of snid notice of Lermination.,

B. In the event that the work shall be so discontinued and
the Conlract terminated, the satislactory completion of such work
as the BNGINLER may thereafter direct in satislactory conplianece
with the terms of said order shall be deemed thoe completion of
Yhe  vork specilicd in Lhis Contracl, and the Tfinal statemont
shall be of the amoun! of work completed to the time of such
discontinuance and termination together  with cuch other items as
may be due thLo Contractor in accordance with the provisions of
this c¢ladsa,

The CONTRACTING AGENCY may lorminale the Centract at any
time provided the Contractor is given a notice in writing which
shall include the date  on which the work is to be slopped.
Payment for the work accomplished will be made as follows:

1. Paymen’ al Contract unit prices for itlems of work
completed.

2. A lesser prorated amount based on ‘Contract unit
prices for partially complcled items of the worl, This amount
will De determined by mutual agrecment between the CONTRACTING
AGENCY and Lhe Contractor, and ifl agreement 1s not reached the
matter may be referred to arbilralion in. accordance wilth 5.1-67,
"Scttlement of Disputes - Arbitration".

2. The oul-of-pockel cost of malerinls acquired [or the
work by the Contractaor bul not used in the work. The materials
will become the property of Lo CONTRAGCTING AGENCY.

1. The  coot  of  dewobilizalion which shall inclade
dismantling cquipment, shipment of  equipment to point of corigin,
and cost ol lermination and lLransporlation of personnel  to their

home station, The amount will be determined by mutual agreement
between the CONTRACTING AGENCY and  the Contractor, and if
agreement i nol reached the wmatter. may be referrod to

arbilration in accordance with 5.1-67, "Selilcwment of Dispules -
drhitration”, :
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PART VI - SPECTAL CONDTTIONS

£-01 SCOPE OF WORK

'A. fho Contractor shall perform all the work as specified
or - indicated in tlthese specifications for +the Rio Yuboa
Hydroclecelric Project. :

] B. The l'wy¥pes or work to.Bo performed fnr.the accomplishment
of this project include, bul are not nccessarily limited to, the
following:

1. Mobilization, Demobilization; and Miscellaneous Wo}k
2. Care and Removal of Water

3. Exéavation, Fill and Backfiil

4., Drilling and Anchoriné

5. Conerete Work

.6. Yardwork, Roadwork and River Crossings
7. Penstock

8. 'Metalwork

9. Architectural Work

10. Painting

11. Powerhouse Crane

12, Tiping and Plumbing

12. Venlilaltion Fans and Louvers

11, Gates, Drames, Gu{dvs und.HuisLQ

15. General Eleclrical Work

16. Trunsportntion} Storage and Tnstallalion of
CONTRACTING AGENCY Furnished Equipment

17. Sub-transmission and Distribution Lincs

VrI-1



IFB No. PCH-2-85 LOT II

C. The above general outline of the work does not in any
way limit Lhe responsibility of the Contractor to perform all
work and furnish all plant, labor, and materials required by the
specifications. The work to be performed shall be carried on at
such order of precedence as will meet the requirements of the
specifications.

'6—02 PHYSICAL DATA

The following data relating to the work are not intended as
a representation or warranty but are . furnished for information
for bidding purposes only. It is expressly understood that the
CONTRACTING AGENCY will not be responsible for any interpretation
or conclusion drawn therefrom.

A. Climate Data. Data on average monthly temperatures,
relative humidity and rainfall near the Project site is shown on
the Drawings.

B. Geological Data. The location of drill holes and test

pits are shown on the Drawings. The cores from the exploratory -

drilling program are available at the Job Site for inspection.
The drill hole boring logs, field test results and laboratory
test results are shown in Appendix I, "Subsurface Exploration
Information".

6-03 PROGRESS REPORTS

A monthly progress report shall be prepared by the -

Contractor at the close of each calendar monlh in a form approved
by the FENGINEER, and it shall bec submitted by the Contractor

together with the 1invoice required under 5.2-17(F) "Progress
Payments". The report shall show the amount of the work
completed, materials actually used, materials in storage, and the

cumulative results of all operalions completed or in progress and
shall be summarized in terms of percentages of completion.

VI.-
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6--04 DRAWING SCHEDULE

The Contractor shall, within 15 days after receiving the
Notice to Proceed, prepare and submil for approval wilh the
conslruction schedule, a schedule of Drawings which he proposes
to submit in accordance with the requirementis of G-006,
"Contractor’s Subnmittals", together with Lhe dates on which he
proposes to submit such Drawings. The programming of Drawings to
be supplied to the Contractor in accordance with
6-05,"0wner-Furnished Drawings”", will be as agreed by the
Conlractor and the Owner’s Representative and  governed by the
approved constructiou schedule. When Owner-Furnished Drawings
depend on  information supplicd by Contractor’s Drawings, a
minimum of 60 days lead time shall be allowed by the Contraclor
in scheduling and submitting his Drawings and for completion of
Owner-Furnished Drawings prior to the time such Drawings arg
needed for material procurement and for construction.

‘6-05 OWNER-FURNISHED DRAWINGS

A. Specification Drawings. The specificatior drawings show
the permancnt works to be constructed under these
specifTicalions. Additional details for construction purposes
will Le Ffurnished to the Contiactor. Parts.of the work affected
by equipmenl to be purchased by the Contractor or the Owner have
been shown and dimensioned Lo the extent possible prior to the
availability of the Drawings to be supplicd by the contractor in

accordance wilh the requirements of 6-06G, "Contractors
Submittals”, and Prawings Lo be supplied by the manufacturers of
Owner-Furnished equipment. The Conlractor shall advise the

Owner’'s Representative of any errors or omissions discovered on
the Drawin,s or in the Specifications. The Specification Drawings
are ‘o be used for construcltion purposcs.

B. Owner-TFurnished Documents. Five copies of Lhe Drawiungs
and  Specifications will be furnished to the Contractor without
churge. Any additional copies, which the Contraclor may request,
will be furnished at the costl of reproduction. These
Owner -Furnished Drawings and Specifications are to be used only
in connection with the work specified herein and are to be
relurned upon request al the completion of the work.

NT-3
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6--06 CONTRACTOR’S SURMTITTALS

A. Gencral. The Contractor shall furnish for approval his
submittals as outlined herein and in the Technical
Specifications., He shall submit general Drawings of  his field
offices, plant, roads, and construction facilities. The sequence
of submission shall  be  such that information is available for
revioew  of  ecach submitlal when it is received. A1l submitials
furnished formally shall bear an approval stamp or a
certificeiion. The slamp or certification shall be signed by an
aulhorized representalive of the Contractor. The Contractor’s
stamp © or certification on any submittals shall constitule a
representation to the Owner and the Owner’s Representative that
the Contractor has either determined and verified all quantiities,
dimensions, field construction criteria, malerials, catalog
numbers, and similar data, or that he assumes full responsibility
for doing so, ond tLhat he has reviewed or coordinated each
submitlal with the requirements of the specifications.

B. Oulline Drawings. The Countractor shall submit outline
Drawings of Lhe equipment Lo bhe furnished together with estimated
weights, external  forces, anchoring details, and sufficient
overall dimensions, Lo facilitate prepuration of final designs of
the structures into which the cquipment is to be incorporated’

C. Wiring Diagrams. The Conlractor shall submit complcete

schematic and  full--line wiring diagrams for all  equipment
furnished by him. The Contractor shall furnish Drawings of
swilceh developments for all instrument and conlro! switches and
internal connection disgrams for all instruments, relays,

regulators, and other devices. One print of cach wiring diagram
will be returned on which will be marked the wire notations and
cable numbers for outgoing circuils where this information s not
otherwise available to the Contractor. The Contractor shall add
this information Lo his Drawings. '

D. Deloil Drawings and Ereclion Drawings. Before proceeding
with fabrication or manufaclure of Lthe material  and cquipment
designed and furnished by  hiw, Lthe Conlructlor shall submil Lhe
designs, desipgn computalions when requested, detailed
specifications, general assembly Drawings, sufficient subussembly
Drawings, details, and control and wiring diagrams Lo demonstrate
fully that all parts will conform lo the provisions and intent of
the specifications and to the requircments of Lheir
installations, oprration, and maintenance. These Drawings shall
substantially conform to the Specification Drawings and  shall
show all nccessary dimensions; all field joinls and subasscemblies
in which the Contraclor proeoposes Lo ship the cquipment; localions

Vi-14



and  sizes of .auxiliary coenncctions for oil, grease, waler, and
air; -and  the terminal boxes and wire sizes for c¢lectrical
cirecuitls. Pefore  piaces~ding wilh fabrication or purchase, the

Contractor shall submit shop Drawing and,or cataloeog cuts as

appropriate  of items designed but not detailed on  the
Owner-Furnished Dravings  including bul not limited to structural
steel and metal frames, covers, and gratings.

E. Concreteoe, Roinfnrcing. Dars, Tiping, and TLighting.
Concrete 1ift Drawings, reinforcing steel placing Drawings and
bar lists, piping bills  of malerial, and conduit layout Drawings
for the lighting system shall be submitted. The Drawings shall
be bLuased on the Owner- furniszhed Drawings  and shall  conlain
sufficienl d:tail for construction in.the field.

F. Review of Drawings

1. Five print copics on durable paper with dark lines on
a white bachground and one durable paper-type reproducible shall
be Ffurnished of each Drawing submitted. A1l Drawing submitted
shall, insofar as practicable, be of one standard size, measuring
approximately 70 x 100 ecm. The Contractor's Drawings shall have
a blank area of 10 x 10 cm. adjacenl to the Drawing Litle block

‘for the approval stamp of Lhe Owner's Represenlative. The
Contractor shall verify by inspection of sample reproductions

that  good legible reproductions can be obtained from the
reproducible before submittal. One print copy will be returned
to the Contractor marked "Approved", "“Approved as Correcled",
"Revise and  Resubwit", or "Not Approved”. Prinls marked

"Approved"” or "Approved as Corrcected" aulhorize the Contraclor to

procecd with counstruction or fabrication of cquipment covered by
such  Drawings wilh corrections, if any, indicated thercon.

Review will not relieve the Contractor of respoisibility for
conformity to the Specificalions and correct delail and fil of
parts when installed. If minor revisions are made afler a
Drawing has  been returned to Lhe Contraclor marked "Approved",

the Contraclor shall furnish without delay one print copy and one-

reproducible copy subsequent to cach revision. No major revision
alfecting  the design shall be made after a Drawing huas  Dbeen
"Approved” vithoul resubmitting the Drawing.

2. When oprints of Drawings have been marked "Approved as
Corrccted" or "Revise and Resubmit", the Contraclor shall make
the necessary corrections  und submit 5 copies and one paper-tiype
reproducible.  Every revision shall be shown by number, dale, and
subjecl in a revision vlock, and 1in addition, each revised
Drawing shall bhave its latest revision c¢learly indicated.

Drawings submillcd without Lhese iwndicalions shall be considered

nou conforming,

VI--b
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3. The Applicable pavta of Lo vrequirements of the above
parcgraphs willh relereonce to the Drawings shall apply equally to
desiyn data, catalog cuts, illustrations, printed specificntions,
dral't reports or any other sibmittal [uernished for review.

1. The Contlractor shall muke any changes in the designs
which, are wvecessary Lo wake  the  cquipment  conform to  the
provisions und intent of these Specifications, without additional
cosl Lo the OQunor.

5. Should an error be- found in a Conlraclor's Drawing
during the ercction of structures or installation of equipment,
the corrvection, dinecluding any field changes Ffound necessary,
shall  be noted on the Drawing, and it shall be resubmitted for
review and record us outlined above.

G. NRecord Drawings. DPrior Lo completion of the Work under
these Specifications, the Contractoer shall furnish one complete
set  of full size permancenal veproducible ¢loth or film copies of
approved qualitly and type and 3 full size set of prints of all

.Contractor's Drawings and equipment as finally Dbuilt, including

any field changes. In addition 12 bound scets of half-size prints
of all Contractor’s Drawings shall be furnished. Each set shall
include an index showing Lhe Brawing numbers and titles and shall

‘be bound for permanent reference.

., Operating and Maintenancee  TInstructions. Six sets  of
detawiled operatineg and maintenance instruction manuanls which
shall include reoduced size copies of applicable Drawings,
applicab s parts  Tisls, and catalogs covering all  equipment
furnished and which may be nceded o1 uselul in operalion,
maintenance, repairs, dismantling or assembling, and for repair
and  itdentification of parts for ordering replacements, shall  be
furniched.

1. Language. All Drawings, .design  data, reporils,
instructions, catalogs, illustrations, or printced specifications

shall be submitted in Touglish, or in Spanish.

J. System of Uaits of Measuvrement. All units of measurcment
e in the wetric systen,

G- 07 ACCESS, COMMUNICATIONS, AND UTILITIES

A. Access. Maintenance of the consiruction roads shall be
the Contractor's responsibility.

VI B
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P. Communications {By Contractor). Any nccessary telephone,
radio, or telegraph communication systemn shall be the
Conlractor's responsibility. :

C. Wilitins.
1. Water. The Contracltor shall furnis all plant,
equipment, labor and materials necessary to supply his own water
requirements. ~ '

2. Elcctric Power. Melered construction power will  be
available to Lhe Contractor at the Site.

3. Illumination. The Contracter shall furnish all plant,

equipment, labor, and materials Lo . insure adequate illumination
for all operations requiring lighting.

6-08 MEDICAT CARE

The Contractlor shall provide and maintain adequate
first -aid facilities for treatment in case of accidents. The
‘Tacilities shall be at least cqual to those required by

appl Lcable laws, regulations, and ordinances. No direct payment
"will be made for providing medical care, and the entire cost
ciercof shall be included in the prices bid for the various items
in the Schedule of Prices.

6-09 STANDARDS

A. General. The standards under which the work is to be
performed or tested are specified throughout the Specifications.
Where such stlandards  are speciTied, it shall be understood that
the latest revision or edilion at  time of submission of DRids
shall apply. Other standards may be  substituted for  Lhose
specificd provided prior approval is obtained from lhe Owner's
Represcentalive., TF il is desired to deviale from the specificed or
approved stardards, a statemenl ol the exacl nature of  the
proposed deviation shall be submitled for approval. In relerring
to standards the following abbreviations have been used:

Vi- 7
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Name

Air Moving Coxnlilioni!u{ Association
30 West University Drive .
Arlington Helights, IL  C000A4

Aluminum Association
750 Third Avenue
* New York, NY 10017

Americen Association of State Highway
& Transportlaltion Officialsy

341 National Press Building
Washington, D.C. 20045

Amcérican Concrete Institule

Box 19150, Redford Station

Detreoit, MI 48219

American Gear Manufacturers Association
1330 Massachusetts Avenue, N.W.
Washington, D.C. 20005

American Institute of Steel Construclion, Inc.

“400 N. !ichigan Avenue
Chicago, 1L 60611

American Iron and Steel Institute
1000 16th Street, N.W.
Waushington, D.C. 20036

Amcrican National Standards Institute
1430 Broadway
New York, NV 10018

Mnerican Socicly of Civil Engincers
315 Fasl 17th Street ) :
New York, NY 10017

American Socicty of lHealihg, Refrigerating,
K Aiv-Condiliening Engincers

345 East A7th Street

New York, XY 10017

American Society of Mechanical Bngincers

345 East 47th Street
New York, NY 10017

Vi-8

Abbreviation

AMCA

AA

AASHTO

ACI

AGMA

AISC

AISI

ANST

ASCT

"ASHRAT
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Name . Abbreviation
American Sociely for Tesling and Materials ASTM
1916 Nuece Slreet
Philade-Iphia, PAY 10103

American Pelrolcum Institule AP1
2100 "L" Street, N.VW.
Washington, D.C. 20037

American Waler Works Associution AWWA
6666 West Quincey Avenue .
Denver, CO . 20235

American Welding Society AWS
2501 Northwest 7th Sircet
Miami, FL 33125 ’

Anti-TFrig¢tion Bearing Manufacturers Association AFBMA
60 Easl 42nd Street
-New York, NY 10017

Associated Ceneral Contractors of America AGC
19537 Fast Street, N.W.
‘Washington, D.C, 20006

Concrete Plan! Manufacturers Burcau CPMD
300 Spring Strect
Silver Springs, MD

Cranc Munufa;lurers Association of America CMAA
132C Treeport Noad
Pittsburgh, Py 15238

Federal Specificalion Board U.5. Fed. Spec.
c/o Superintendent of Documents Mil. Specc.
U.S. Governmenl Printing Office

Washington, D.C. 20102

Hydraulice Tnoititute - HT
122 Eaost 12nd Street
‘Now Yorl, NV 10017

Tnsulaled Cable Engincevs® Association - TCEA

192 Washington Sirect
Belmont, MA 02178

Institute of Elcctirical & Electronics Engineers IELE

315 Tast A7th Street
New York, XY O 10017

Vi oo
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Metal Puilding Manuflacturers® Assoctation
2130 Keith Building
Clevelund, O 13115

National Pureau of Standards
c/u Supesintendent of Documents
U.S. Government Printing Office
Washington, D.C. 20037

National FElectirical Code

Navioenal VFire Protection Association
A70 Atlantic Avenue

Boston, MA 02210

No.

Nalional Flectrical Manufacturers® Association

2101 "L" Strecet MN.W.
Washington, D.C. 20102

National Tlectrical Safely Code
National Bureau of S!tandards
‘c/0o Supcerintendent of Documeuls
U.S. Governmeanl Printing Office
Washington, D.C. 20102

Yatioenal ivre Protoeclion Association
470 Atlantic Avenue
Roston, MA 02210

National Terrazzo and Mosaic Associalion
2-A West Loudon
Lcesburg, VA 22075

Secicty Of Atenotive Ingincers
85 lexingaloan Avenue

New York, NY 10017

Seciety of the Plastics Tnduslry
250 Park Avenue

New York, NY 10017

Steel Structures Painting Council

4400 Fiflh Avenuce
Pittsburgh, PA 15213

Vi-10
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Abbreviation

MEMA

NBS

NEC

NEMA

NESC

NFPA
NTMA
SAT
SP1

SSPC

M
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Name Abbreviation

Underwriters Laboratories UL
333 Pfingsten Rond
Northbrook, I G0062

B. Or Equal. For convenience in designation in the
Specifications, <c¢ertain equipment, articles, materials, or
processes  are  designated by trade name or catalog name and
pumbor, Excepl where nmnoted on the Drawings or in the

Specifications that no substitute is allowed, such designation
shall be decemed to be followed by the words "or cqual”, and the
Contractor mar offer for approval any material or process which
is equal {o thal so indicated or specificd. The burden of proof
as  to comparalive quality and suitability of allernai‘ives shall
be upon the Contractor.

C. Instruments. Tnstruments shall be calibruted in  the
customary metric system of units.

D. Pipe and Conduit Connections

1. External Pipe and Electrical Conduil Connections. On
/external conneclions for all equipment, all pipe shall be
threaded and all flanges faced and drilled in accordance w: th the
applicable  ANST  Specificalions. On external conncctions for all
cquipment, entrances for eleclrical conduits shall couform to the
requirements  of  AXNS cB0.1, "Spccification Tor Rigid Stcel
Conduit. 7Zinc Coaled",

2. Internal Pipe and Electrical Conduit Connections. On

internal connections for all equipment, all pipes may Dbe
Lhreaded, all flanges Taccd and drilled, and clectirical conduits
connected in accordance with standards selected by the

Contractor.

G- 10 PERMANENT WORKS EQUIDMEN

Ao Materiala aand Workmanship., Unless otherwise specifioed,
all materialn incorporaled in the work shall be new and both
workmanship and anterials shall be of  first class quality ard,
where  shown,  of Llhe classification and grades designaleua.
Materials nol  specifically designated shall  be subjoct to
approval, shall be suitable for the purpose, and shall as far as
praclicable comply with the latest specilicatlions of the ASTM.

All wmatcerials and equipmenl shall be applied, installed,
conneclted, crecled, vicd, cleaned, and condilioned in accordance

ve o1l
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wilh Uthe instructions of the applicuable munulacturer, fabricator,
or procecussor, cxcept as othoerwise provided in the Specilications,

Workmanship shall bo of Tirsl class  quality and in
accordance with best molorn shop practice. Like parts and spare
parts shall be inlerchangeable wherever pussible. Machining of

Fits .on reunewable  parts  shall Lo accurate and Lo speci fied
dimensions so that replacement parts may be readily installed.

. Standard Products. All cquipment shall be new and shall
be essentially standard products of manufwcturers regularly
engaged in the production of the type of equipment specified
hereiun. Like itcns shall be the product of a single
manufacturer.

C. 0il and Grease.

1. The Contractor shall furnish all lubriecating oil,
hydrauli¢ fluid and grease required for the initial filling and
operation of all Permancen! Work ecquipmenl plus an additional 20%.
-This amount is ecxclusive of any o0il or greasec required for
flushing or otherwise preparing the cquipment Tor operation.

' 2. The Contractor shall coordinate 1he lype of
‘lubricating ofil, hydraulic fluid and grease used for the
equipment furnished 50 that cach will have the same

specifications, where practicable,

3. The Contractor shall furnish a tabulation confirming
Lthe quantities of lubricating oil, hydraulic fluid and grease
required for initial application for cach item of gquipment.

4. 0il and grease for Owncer-furnished equipment will be
supplicd by the Owner.

. Nameplales, Fach item of manufactured equipment
furnished under these Specifications shall have a permanent
nameplate affived thereto in a readily visible place, showing tLhe
serial numbev, the name and address of the manufacturer, vrated
“capacity, speed, clectrical characteristics and other pertinent
dala, as applicable. Nameplates of distributing agents only will
not be acceptable.

vr 12
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G-11 WEIGHTS OF METALWORK AND MISCELLANEOUS TTEMS

A. Scales will not be required for actual wseighing of all

items. However, for. meusurement PUrposCs, the  Owner's
Representative  muy  approve . any actual weighing the Contractor
finds convenient to do at his own expense. If such scales are
provided, they shall be  tested In an approved manner. The

weights of  equipment, structural steel, reinforcing steel, pipe,
metalwork and: other miscellancous items to be measured on a
weight Lasis will be determined as established in the appropriate
paurt  of  these Specifications or, if not so established, as
directed or approved, using shipping weights loss  estinmated
dunnage, munufacturer’s weights, cataloyg weights, cote.

B. Where any dilem 1is paid for by weight and an approved
substitution for the specified item is used, per 6-09, B, "Or
Equal”, the weighl for payment shall not exceed the weight of the
specified item as slated in Lhe caltaulogs.

C. Where not otherwisc expressly stipulated, payment will
be for the net weights installed.

6-12 OWNER-TURNISHED EQUIPMENT AND MATERIALS.
A General
1. Owner-furnished equipment and malerials which the

Contractoer shall install will be delivered CIF. The delivery
dates shown in The Construction Schedule are estimated in part

and will not be known completely until the contract for tLhe,

equipment and materials is issued.. If delivery of any of the
equipment  or materials is sufficiently Jlate to prevent the
completion  of  the work by the specified completion dale, the
completion time will be oxtended.

2. The Contlracter will bLe  furnished copies of shipping
‘notices promptly on the recoipt thercofl by the Owner. He shall
acceplt  delivery when  wade, load, transport and  place  In
Owner-furnished storage locations near the Job Site, remove from
storage, 'oad, - transport,  and unload at the Job Site. The
Contractor will provide for proper covered slorage and also
‘protection as requircd by Uthe manulaclurer‘s instructions and in
accordance with the requirements of 7.16 "Transportation, Storage
and Tnstallation ol CONTRACTING AGENCY Furnished Equipment",

; ‘.?‘-! il
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2. The CTontracltor shall checl the quantity and cauwdition
of the equipment and materials when deltivered to him, achnowloedpe
receipt  in wriling te the ENGINEER, and include a veport of any
damages  aud shortages.  Hee shall be responsible for any lous or
damage to the  cquipment and matevials  from then on until the
complelion of the work. A1l instruction books, . sparce  parts
lisls, instructions, awd marking tags shall be preserved for
delivery to the ENGINELER.

B. Repair of Owner-TFurnished Equipment

1. Tf any part of the Owner-furnished equipment is Ffound
to be defeclive through no faull of the Conlracior, he may be
required  lo repair or otherwiso correet thoe Jdoefecls and poymont
therefore will be mals as extra work or if il is consider.d thal
the Contractor docs not have adequate facilitics and/or porsonnel
for such repair work, lhe Owner will require “that the defective
cquipment  cither be returned to Uhe manulacturer‘s shop for

alterations or be altlered by the manufactuicr's personnel at the
Job Site.

2. Additional cost to the Contractor in disassembling,
handling, shipping, unlcading, restoring, or reassembling, due to
defecls which are not the Tault of the Contraclor, will be paid
‘for under Lhe provisions of the Generawl Conditions, 5.1-51  and
5.1-52. Tn the event of damage to Owner furnished cquipment
caused by lhe fault or ncgligence of Lhe conlractor in handling,
storage, or c¢rection, the Owner reserves the right to have such
damage repaired by the wmwanufacturecr or the Contractor, at the
expense of the Contraclor.

C. Services of Supervicing Frectors and Tesl Engincers.
"here so indicated in these Specificalions, lhe Contractor, shall
install and test certain items of Owner-furnished equipment  in
the order and manuner satisfaclory to supervising erectors and
test Engineers representing the manufacturers whoe will be paid by
the CONTRACTING AGENCY. The installation work shall be done hy
the coutractor’ who will  be vespoasilile for {he vrogress ol the.

work “and  the workmanship. The supervision corectors and  Lesd
Fogincers il advise the Contracto in omatlers of  wmethods,
procedures, and precautions o heo Tolloved and willd he
responsible for alignments, clearvenoco, adjustments, tost,  and
olther matlers pertaining Lo the quality of the installation. he

Coniractor shall vive the Owner writien notice G0 days prioer to
the need for supervising crectors and {esl Engineers.
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6-13 OPERATIONS AND STCRAGE AREAS

All opvfufions and plants, storage of materials, lemporary
buildings, shops, sheds and roads uwpon Owner property shall be
confined to arcas autherized by the ENGINLEER. Temporary buildings
and ulilities ereclted by the Contractor will remain the property
of the Contractor and-<hall be removed by him upon completion of
the work unless ubandonment is aulhorized.
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-PART VII - TECHNICAL PROVISIONS
SECTION 1 - MOBILIZATION, DEMOBILIZATION, AND

MISCELLANEOUS WORK

7.1-01 SCOPE

) In accordance with the specifications contained in this
section and as shown on the ODIrawirngs or as directed, the
Contractor shall: : :

A.” Mobilize and demobilize.
B. Construct and maintain temporary constr..tion roads.

C. Maintain existing roads.

7.1-02 MOBILIZATION AND DEMOBILIZATION

Mobilization shall consict of moving construction equipment
and personnel to the  site of the work, setting up the
Contractor’s complete construction plant, and commencing
- full-scale construction operations at the site.

Prior to the 1initiation of this contract the CONTRACTING
AGENCY shall acquire land at the work site for the Contractors
use during the execution of the work. The land acquired shall be
.at the disposition of tha Contractor for the erection of his
construction plant, shops, offices, materials handling and
storage facilities and equipment maintenance facilities. It will
be the responsibility of the Contractoirr to provide adequate
drainage and hardstand areas within this area to permit orderly
and continuous use of his work area at the job site during the
execution of the work. '

Demobilization shall consist of moving off the Job Site all
of the Contractor’s plant, offices, equipment, and materials and

leaving the Job Site in a clean and orderly condition
satisfactory to the ENGINEER. The Contractor shall restore the
work site to its original <configuration where significant

earthwork has been undertaken to obtain adequate drainage and
hard stand areas unless otherwise directed by the ENGINEER.

VIIi-1-1
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7.1-03 ACCESS ROATS

A. The Contractor will be permitted the use of existing
publlc roads and the CONTRACTING AGENCY owned project area access
roads. The Contractor shall ‘maintain these roads in good
condition, return them after the completion of the work to their
original condition, and shall keep these roads open to traffic at
all times.

B. The Contractor may construct additional temporary roads
within the Project as approved. Upon completion of the Contract
the access roads will become property of the CONTRACTING AGENCY
and shall be left in .serviceable condition.

. C. Other project access roads shall be construcied as
specified in Section 6,"Yardwork, Roadwork and River Crossings"
The Contractor will be permitted to use these roads and shall
maintain these roads in their original condition.

7.1-04 -PAYMENT

A. Mobilization. Payment for mobilizing the Contractor’s
construction plant, offices, and equipment ‘as specified herein
will be made at the lump sum price for .Mobilization. Payment of
50% of the price will be made when the major portion of the plant
and equipment have been moved onto the Job Site. The remainder
will be paid 30 days later. .

B. Access and Temporary Roads. No separate payment will be
made for improvement and maintenance of existing access roads or
maintenance of public roads' or temporary roads for the
Contractor’s use, except for the K work specified in Section 6,
"Yardwork, Roadwork and River Crossings".

C. Demobilization. Rayment for demobilizing the Contractor’s
construction plant, offices, and equipment as specified herein
will be madé at the lump sum price for Demobilization. Payment
will be made upon completion of demobilization.

VII-1-2
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PART VII - TECHNICAL PROVISIONS

- SECTION 2 - CARE AND REMOVAL :OF. WATER

7.2-01 SCOPE

In-accordance with the Specifications contained in this
Section, the Contractor shall plan, construct, operate, maintain
in operating condition, and remove after use, a system to take
care of water from all sour:es so that construction of all
permanent work can be carried out in areas free of water, unless
directed otherwise by the ENGINEER.

7.2-02 'CARE AND REMOVAL OF WATER

. The Ceontractor shall design, furnish and construct all
; necessary dikes, cofferdams, ditches, riprap proiection, pipes,
sumps and pumping facilities and other temporary facilities to
. prevent. surface water from entering completed or partially
completed permanent structures. The Contractor shall also
collect and remove all surface and subsurface water and earth
material entering the construction areas and shall provide all
necessary labor, materials, equipment, transportation, power and
supplies and operate all facilities so that all work areas are
kept free of running and standing water and shall remove all
tenporary works required for care ard removal of water after
completion of the permanent works ¢s directed or approved. Earth
material will be disposed according to Section 3, "Excavation,
Fill and Backfill".

7.2-03 MEASURCEMENT AND PAYMENT

Payment for care of water will be made at the lump sum price
for Care and Removal of Water. This price includes all payment
for designing, furnishing, constructing, maintaining, operating
and removal of all protective works, for repairing damaged
permanent works, for removal of surface and subsurface water from
construction 'areas, removal and disposal <of earth material
entering the construction arecas and . for..other measures as
specified.-in this section or as directed.

VIii-2-1
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FART V11 - TECHNICAL I'ROVISIONS

SECTION 3 CXCAVATION, IPLLL, AND BACKFLILIL

7.3-01 SCOPEL

In accorcdance  with the specitications contuained in this
section and  as  shown, on  the Drawings or as directed. Lhe
Contractor.shull perform ol l clearing, prubbing, encavation und
fill and baciklill operations as shown on the Drawings and aos
desceribed  below. The work shall include disposal of  wxcavated
material, foundution preparation, treatment and slabifization of
the notural or oxcavated slopes and surfaces where roquired.

T.3-02 CLEARING AND GRUBDING
A. Cleariny

Clearing  shall consist  of removing, transporting, and

disposing of all lops, trees, birush, {ences, buildings, and

debris., Trees and brush shall be cut off not more than ten {10)
cm. sbove pround surtface. The liwmits of clearing shall esxtend
three o0, gleters beyvoend the Timits of cxeavalion, loes ol fitl,
and toes ol disposal I'ills, except where otherwise directed or
indicated on  ihe Drawings. Cleariag shall include the removal
down to ground level of ruins, Dbuildings, olc,, encountered in
the work arcas,

L. Grubbing
Grubbing =<hatl  corsist  of the removing, transporting, and

disposing  of  stumps  and  roots, buriced lopys, similar organic
material, buitldineg foundations and  in general, material Foreipn

1o the naturar seil mass. All arces on which 101 1is to  bwe
placed  and other arcas shown on the Drawings shall be prubbed,
No pgrubbing wiii be reqguired wn disposal arens. The  Timits  of

grubbing shull exicend three 23) meters bovond the toes of Fills,

Vii-o i
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7.3-03 SITE SURVEY AND SETTING-OUT OF WORKS

Before commencing work the Contractor shall set out the
location .and alipgnment of all project structures, excavations,
fills, pipelines, canals and other structures according to the
coordinates of the relevant points as provided by the ENGINEER.
Existang triangulation poeints and bench marks will be indicated
to the Contractor and shall be used as datum for the Works.

The survey made by the Contractor shall be prescnted in  the
form of drawings and shall be agreed and signed by the ENGINEER.
It shall become for the purpoese of Lhis Conlract the recorded
survey which shall be used as the basis for measurement of - the
excavations. The Contraclor shall be responsible for preserving
all buse lines, theodolite stations and bench marks for Lhe whole
duration of the Contract. o

Notwithstanding the ENGINEER’s checking and approval of the
Site survey the Coniractor remains solely responsible for the
accuracy of his data.

The Contractor shull Set-out 1t{he Works, as shown on the
Drawings and secure the FENGINEER’s approval before proceesding
wilh the work. If in the opinton of the ENGINEER modification of
the line or grade 1is advisable before or after stake-out the
ENGINEER will issue detailed instructions in writing Lo the
Contractor for surh modification and the Contractor shall revise
the stake out for “urther approval.

The Contractor shall be responsible for the true and proper
selting-out of the Works in relation to original points, lines
and levels of reference given on the Drawings and for the
accuracy of the positions, levels, | grades, dimensions and
alignments of all parts of the Works. The Contractor shall set
construction stakes,  pops, bench " marks  and any additional
measulres  or controf poinis reguired to establish horizontal and
vertical control in the arca of the work and by which he shall
povarn and execute the Work. The Conlractor shall esltablish the

ccontrol points  in such o muanner  Lhat they are nol subgyect Lo
damage or removal during the normal course of Lhe work or pussing
of mobilized ecquipment. Sctling-out shall be approved by the

ENGINEEKR.
7.3-04 EXCAVATION CLASSIFICATION

A.” General. Excavalion will be classified as common or trock
excavation.

VIil-3-2
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B. Common Excavalion. Common excavation shall consist of all
slripping and excavation of material not classified as rock
excavation as -shown on Lhe Drawings or as directed.

C. Rock Excavalion. Rock excavation shall consist of the
removal and satisfaclory disposal of all material which cannot be
removed by power shovel or bulldozer with ripper without
continuous and systematic drilling, blasting, barring, or
wedging., The removal of boulders or individual lousce rock one
cubic meter or more .in volume will be <classified as rock
excavation. When material is cncountered for which the
Contractor may claim payment under the classification of rock
excavation, such material shall be uncovered and exposed, and the
Contractor shall notify the ENGINEER before proceceding further.
Cross-sections shall. then be taken of the material uncovered.
The Contractor shall not proveed with the excavation of material
claimed as rock cxcavation until this material has becn
cross-sectioned and the classificalion approved by the ENGINEER.
The ENGINEER will classify the material as common excavation if
the Contractor tails to wuncover such material, notify the
ENGINELR, and have cross—-sections made of the undistu.bYed surface
of such material.

D. Excavation for Contractor’s Convenience. All exzavalion
which is performed for the purpose of executing the Work, but not
specifically - shown on the Drawings or mentioned 1in the
Specifications, shall be considered as being performed for the
Contractor’s convenience. All work ol this nalure shall only be
pertormed with the prior approval of the ENGINEER.

7.3-05 EXCAVATION PROCEDURES

A. General. Excavalion may be accomplished hy any approved
method and by use of auy .excavating and transporting equipment
adaptable to the work.

B, Excavalion. Excavation shall be performed to the lines
and grades shown on the Drawings. The ENGINEER moy modily
excavation * lines, grades, and slopes to til. . conditions
encountered during construction. 1f, through a fault or
negligence of  the Contraclor, the established slopes of  the
excavation are undercut, they shall be re-formed as directed to
the satisfaction of the ENGINEER, at no addilional cost to the
Owner. Hock or boulders encountered in  the "excavation may be
drilled and blasted whenever other melhods  of  loosening such as
ripping, barring, or wedging, prove  dmpracltical and shall be
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4. Canals in Rock Excavations

Special care shull be taken to prevent overbreakage or
loosening of material on bolitoms and side slopes wupon which
lining is .to be placed,.

J. Excavation for Pipe Lines. The Contractor shall erect all
forms and bracing and make rcady all excavations for trenches
necessary to iustall pipe line. to the lines uand grades shown on
the Drawings.

Gradinyg shall be done as necessarv to prevent surface water
or rainwater from tlowing into trenches and any water which may
accuimulate therein shall be removed immediately. Trenches shall
be kept dry during .the whole period wuntil backfilling 1is
completed and approved.

If 50ft or loose material is encountered at the bottom of

the excavation it shall be removed or compacted Lo the depth

"ordered by the ENGINEER and refilled when necessary with suitable

material compacted to 90% ¢f the maximum dry density as

determined by ASTM  D-1557-Mcihod D "Standard Method of Test for
‘Moisture-Density Relation of So.ls".

Overexcavation shall be filled and compacted as described
above.

No, pipes shall be placed prior Lo filling and compacting the
work to the levels required.

The width of thc trench, up to a minimum ot 300 min above the
top of the pipe, shall be limited to the following ranges:

Trench Width

Minimum Maximum
Pipes smaller than G600 mm External External
diameler diameter |
‘plus 200 mm plus 400 mm
‘Pipes larger than 600 mm ' External External
diamcter diamcetler
plus 300 mm plus 600 mm

If the Ltrench widlth exceeds these maximum timits for any
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reason  other than by direction of the ENGINEER, the Conlvactor
shall inslall at no additional cost, such gencral Fill wmaterial,
concrele encascment and/or other protection as may be required by
the ENGINEER to satisiactorily support the added loads.

K. Fxcavation from Borrow Pits. It shall be the
responsibility of the Contractor to locate approved sources of
borrow material wherever needed which shall comply with the
specified requirements of fill material and approved by the
ENGINEER.

7.3-06 DRILLING AND BLASTING

A. In determining depth and spacing of drill holes, due
consideration shall be given to the nature of the rock
fragmentation so that elevations and contours indicated on the

Drawings can be attained withoul excessive overbreak.

B. The Contractor shall supply a blaster who is experienced
and competent and who holds all necessary licenses required for
‘us1ng explosives. The Contractor shall provide all necessary
permits for the storage, handling, and use of explosives, and
shall comply with government regulations governing Lhe use of
explosives. All on-site storape facilities for exnlesives, caps,
and fuses shall be in accordance with applicab' e government
regulations and shall be located where selected by the Conlractor
and approved by the ENGINEER. No storage of explosives will be
permilted in the work area. .

C. When the use of explosives is nccessary for the execution
of the work, the Contractor shall use utmost care, so as not to

endanger life or property. Blasting shall be done only during’

daylight hours. Warning signals shall be sounded 5 minules and
again 1 minute prior to cach shot. An "all clear" signal shall
be soundced after cach shot. All shots shall be suflficiently
covered with blasting mats to protecl personnel, adjacent
siructures, etc.

D. Prior Lo any blastling, the Contractor shall coall a
blasting conference at which the ENGINEER and all other affccted
parties shall be represented. " The scope of operations, the
procedures to be used, and the protection required to insure the
wtmost  safety during blasting operalions shall be established,
subject to approval of the ENGINEER and other atfected parties.
Approval of methods and protective measures by the ENGINEER shall
in no way relieve the Contractor of his responsibility and
tiabilily Tor injury to persons or  damage to property and/or
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equipment  or other responsibilitics under these Specilications.
The Contractor will be held liable for.all claims resulting from
personal injury and damage to property or cquipment that results
from his blasiting operations. Damayge done to existing work by
the Contractor’s blasting qperations shall be repaired at the
Contractor’s expense.

7.3-07 'DISPOSAL

A. All debris, brush, roots, logs, trces and other materials

removed in clearing and grubbing shall be disposed of off-site in

the Contractor’s disposal avreas. Logs from clearing and -grubbing
may be sold, wused or retained, provided that Lhey are removed
from the site prior to completion of the work.

B. Excess excavated mattrials may be disposed of directly
downhill from the _canal excavation in the areas and to  the
dimen=zions and slopes as shown on Lhe Drawings or as approved by
the ENGINEER. These disposals fills shall be protected against
surface erosion and shall be constructed in such a manner as to
"insure their long term stability. To insure use of area for
farming, all debris, brush, roots, logs, trees and rock should be
buried and adequatc soil cover provided. No payment shall be
made for consiruction or protection of these fills.

C. Excess excavated materials may be disposed of in  other
disposal areas shown on the Drawings.or designated by the
ENGINELR, or alternatively disposed of off-sile in Contractor’s
disposal areas.

D. All disposal areas shall be properly drained to avoid
accumulated waler. '

'

E. The Contractor shall reserve .a sulficientl volume of
required excavation materiods which meect the fill specifications
requircments teo altow required rill construction, 1f excavalion
of this material is made before fill arcas are ready, it shall be
slockpited in arcas approved by the ENGINEER, al no addilional
cost to the CONTRACTING AGENCY.

7.3-08 FILL CLASSIFICATION AND MATERIALS

A. General. Malerinls for the wvarious [fills shall be
obtained ‘from required excavation or  from 'borrow areas as

VII-3-8
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F. Riprap. Riprup shall consist of ~quarried rock or river
gravels and boulders, of uapproved quality. Any stone which ig
free from incipient fractures and scams and has given evidence of

ability to withstand weathering atter lony exposure Lo t hes

elements shall be considered suitable for tLhis purpose wilth the
approval of the ENGINERR. The classifications of riprap arc
defined below. Fifty percent of the stone shall be well graded
between the nominal diameter and 5 cm, and fifty percent of the
stones shall have approximately the nominal diamecter. The
shortest dimension of any stone shall 1ol bLe less than L/3 the
longest dimension,.

Riprap Class Nominal .Diameter
A 50 cm.
B 50 cm.
C 30 cm.
D 30 cm,

G. Riprap Bedding. This material shall consist of processed
durable quarried rock, clean natural gravels or processed rock
from approved sources. This material shall meet Lhe following
gradation requirements:

Diameter or Sieve Size Percent Smaller
& inch 100
3 inch T0 - 95
1 inch 30 - 65
#d 0 - 25
Y ’ 0 - 10

The fines shall be noncohesive.

. Switchyard Surfacing. This material shall consist of
processcd durable quarried rock, «c¢lean natural gravels or
processed  rock  from approved sources. The material shall meel
the following gradalion requirements:

VI1--3-10



I'"B -No. PPCH-Z 85  LOT 11

Sieve Size Percent Passing Individual Sieves
3 in. 100

3/4 in. 0-10
I.'Grass Cover

1. Fertilizer. The fertilizer used shall be agricultural
limestone aud commercial fertilizer of approved fineness -and
quality. Chemical analysis ol the fertilizer shall be 12-6-86,
10-6-4 or 20-10-5 in terms of available nitrogen, phosphoric
acid, and potash, or as approved.

2. Seed. The seed shall be a domestic type and shall be

of a grade satisfactory Lo the ENGINEER.
J. Stone Masonry. Stone masonry shall be placed where
specified herein and where shown on the Drawings. It shall
contain hard, durable rock from approved quarries, ol angular

Torm with one surtface approximately flat. It shall be
approximately 20 cn. thick and between 20 comnm. and 50 cm. in
size. The smallest dimension of any sitone shall not be less than
1/3 of the " larpgest dimension. The mortar for stone masonry

construction is specified in 7.3-09,B-8, "Stone Masonry", of this
section,

K. Access Noad and Yard TFill. This shall conform to the
requirements of General Fill Material.

7.3-09 FILL PROCEDURES
A. Foundation Preparation

1. General., No  fill shall be placed on any foundation
until the [foundation or its surface has been unwatered and
suitably prepared and has' been  inspected and approved.  Surface
preparotion of all foundations shall  be completed just prior teo
placement of [ill materials thereon. All excavations which
extend below the lines of required excavation, shall be filled
wilth the same material to be placed in  the area and compacted as
specified for this malerial. All loose =nnd objectionable
malerial shall be removed from the foundation.

2. Earth Foundation. The earth foundations for all fill
excepl disposal area {ills shall be prepared by leveling, webltling
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or dryinyg as direcled and scarifying Lo a depth of 20 c¢m. The
scarilied surlace materials of  the foundation shall be compacted
as herewn specified for the subsequent layers of Lhe fill. The
First layer " of  the fitl shall be placed on Lhe scariliced and
recompacted foundation Lo one half the thickness herein specified
for the subscquent layers ot the fill.

3. Rock Foundations. Hock foundations for fill shall be
prepared by removing all loose soil material, rock blocks and
fragments by hand methods which will not further fracture the
rock.

4. Concrete Foundation. All  debris and standing or
runring water shall be removed {rom concrete surfaces against or
on which till is to be placed. Prior te placement of ill, such
surfaces shall be dampened and the initiat fill shall be placed
and compaclted as specified.

B. Placement and Compaction

1. Filling Around Foundations and Structures.
Backfilling may start after concrete curing, testing and approval
cof the structures and the different embedded items. Fill shall

‘be deposiled in such a manner as mol to endanger the partly
finished structure or sub-structurce either by direct pressure. or
indirectly by overloading banks contiguous to the operation or in
any other manner.

Filling shall be carried in horizontal layecrs of 200 mm
‘compacted thickness each until the required level is reached.

Fill material shall be examined and approved at the
borrow source prior to ils tramsport to the fill site. Fill
moisturce conditioning shall be performed at the borrow source and
not at the fill site. Only minor adjustmenls in moislure content
shall be permitted at the fill site. .

Each layer shall be moistened or dried Lo reach wilhin
2% of  Lthe oplimuwm moisture conltent then spread and compacted to
at leasl 95% of the maximum dry densily as  determined by  ASTM
D6EYY, "Methods of Test for Moislure Densily Relations ol Soils
Using 5.5 1b. HRammer and lZ2-inch Drop".

2. Fill for Embankments
a. Method. Prior Lo the operalion of filling the
Contractor shall clear and grub the Site and perform all required

excavations, including stripping of eryanic and loose material,

The material shall be neatly and evenly spread over

1
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the area of embankment to such an extent that the embankment is
composed of Tully compacted material tor the full widths required
in uniform horizontal layers of not more than 200 mm in thickness
atter compaction.

The layers shall be keplt shaped, trimmed and
levelled by approved equipment. The surfaces of the lavers shall
at all times be maintained to such camber or cross slope as will
shed water and prevent ponding. "No subsequent layers may be
applied until each layer has been properly shaped and compacted.
Embankments  shall be formed according to the Drawings or as
directed by the ENGINEER. Side slopes shown on the Drawings are
indicative only of Lhe cxpected slope required for the material

used and may be allered by the ENGINEER to suit the requirements

of the material.

b. Compaction. Compaction shall not procced until
the moisture content of the material has been adjusted to within
2% of optimum. Any adjuslments involving the incorporation of
additional moisture shall be effected at the material source by
approved cquipment and shall be so arranged that the required
moisture content shall be uniform throughout the lav:r to be
compacted and shall remain uniform during compaction. Should
‘circumstances arise when Lhe removal of excess moisture cannot be
achicved all work on the compaction ol the matcerial shall be
"suspended until conditions of wealher and drainage are such as
permit the required moisture content to be attained. All soft
areas which may develop during compaction shall be removed and
replaced wilh suilable material by the Conlractor at  his own
expense. The materials shall be compacted to 95% of the maximum
dry density as determined by ASTM D-648.

3. Filling Trenches for Pipelines. The foundation of the
trenches shall be compacted and shaped to fit the lower part of
the pipe for at least 20% of its overall height. Care shall be
taken to ensure that the pipe will be unifoirmly supported on the
bedding material. Trench fjll shall be Gencral Fill Material as
specifioed,

The. pipe backt3i11 shall cenlain no stones greater than 7
cm. in diameter and shall be moistened and compacted to provide
a stable and  firm medium  all  around lthe pipe, all "to ULhe
satisfaction of the ENGINEER. The backfill shall be ‘laid in
layers not more than 100 mm up to 300 mm above the top of the
pipe and compacted around the pipe and couplings wilh approved
hand or mecchanical tampers, The fill shall be placed evenly on
both sides of the pipe at the same time. Above this level, the
fill shall be placed and compacted in accordance with 7.3-09,
B.2, "I'ill for Eumbankment".
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fill and backtill items:

General Fill Material
Filter Materipl

Riprap Class A

Riprap Class B

Riprap Class C

Riprap Class D

Riprap Bedding

Powerhouse Yard Surfacing
Access Road and Yard Fill

These prices shall apply regardless of the source of
material and shall include the cost of all work in connection
with the excavation from borrow or quarry areas, including
clearing, grubbing, and stripping of borrow or quarry arcas; all
processing where required; hauling; stockpiling as necessary;
rchandling; . moisture conditioning; lransporting to [fill site;
initial placing; spreading; harrowing; wetting; drying; rolling;
compacting: removal of objectionable muaterial: and all olher work
required for the construction, protection, and maintenance of the
fills, including removal, refill, and compaction required for
field density tests. No separate payment will be made for any
additional cost incidental to placing backfill on or around
concrete structures and the cost thereof shall be included in the
prices for the f{ill material. No scparate payment will be made
for Disposal Fill Material, nor for any equipmenlt, labor ar
materials necessarv for its  hauling, stockpiling, placing or any
other work necessary for construction of disposal fills.

F. Grass Cover. Mcasurcment for payment for grass cover will
be based on the number of square meters of grassed area measured
in place. Payment will be made at the unit price for Grass
Cover.

The prices shall include the cost of all work in connection
with furnishing and placing the fertilizer; furnishing and
placing the seed; and all other materials and work required Tor
the protceclion, maintenance, and progcurcmenl of a uniform stand
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ot grass. No payment will be made until the seeding of an area
is completed. 'ayment will be made as fullows:

-50% when seeding is completed.

~50% when, in the opinion of the ENGINEER, a uniform stand
of grass has been obtained.

G. Stone Masonry. Mcasurcment for payment for Stone Masonry
will be based on the number of cubic meters acceptably placed as
compuled from the neat lines and grades shown on the Drawings or
as directed. Fayment will be made at the unit price {for Stone
Masonry, which price shall 1include all costs, including cement,
sand and rock, for furnishing, hauling, handling and placing the
stune masonry as required.
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PART VII - TECHNICAL PROVISIONS

SECTION 4 -~ DRILLING AND ANCHORING

7.4--01 SCOPE

" In accordance with the specifications contained in this
Section and as shown on the Drawing or as directed, the
Contractor.shall furnish and install anchor bars, rock anchors
and drain holes.

7.4-02 ,EQUIPMENT
A. Drilling Equipment

Drilling of anchor bar, rock anchor and drain holes may be
~performed with either rotary or percussion equipment. The
equipment shall be of suitable size and type to adequate perfornm
the necessary work.

B. Grout Equipment
ThHe grout equipment shall be of suitable type and size to be

able to thoroughly mix an adequate volume of grout and to be able
to adequately place the grout in holes of any inclination.

7.4-03 MATERIALS
A. Anchor Bars

Anchor bars shall be reinforcing bars aeeting the
requirements contained in Section 5, "Concrete Work".

B. Rock Anchdrs and Appurtenances

) l. General. All - rock anchors shall be l-inch nominal
diameter and straight. The 1lenghts shall be as specified by the
ENGINEER. The rock anchor shall be furnished and installed

complete with bearing plates, mortar pads, hardened washers, 2
beveled washers par rock anchors, nuts, and anchorgges. All rock
VIi-4-1
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anchors shall be fabricated from standard steel reinforcing bars
conforming to ASTM-AGLlH, Grade 60,"Specitfication for Delormed
Billet-Steel Bars for Concrete Reintorcement.”" One end of the
Rock Anchor bar will be threaded for a minimum length of 8 inches
with 8 Lhreads per inch in accordance with ANSI B1.1-1974 Unified
Standard Series - UNC/UNHC. Prior to threading the bar all
protuding deformations in the area to be threaded will be removed
by grinding. Grinding must be done in such a manner that the bar
is not weakened locally either by notlching or by excess heating
of the bar. They may be sccured by grout or by polyester resin.
Holes for rock anchors shall be at least 2 7/8 inches in
diameler.

2. Bearing Plates. Steel bearing plates shall conform to
the requirements of ASTM-A36, ‘"Specification for Structural
Steel". The plates shall be not less than 3/8 in. thick and 6
in. square.

3. Nuts. Nuts shall be hexagon head of the heavy duly
bearing type <conforming to the requirements of ASTM-A325,
"Specilication for High-Strength Bolt for Structural Steel Joints
Including Suitable Nuts and Plain Hardened Washers".

4. Washers. Washers may be beveled or flat. Beveled
washers shall be steel or malleable iron. Flal steel washers
shall conform to the requirements of ASTM--A325, "Specification
for High--Strength Bolts for Structural Steel Joinls Including
Suitable Nuls and Plain Hardened Washers", quenched and
tempered.

5. Resin. Resin where used shall be manufactured in
cartridges of a size recommended by the manufacturer. The
cartridges shall have a «casing constructed of a saturated
polyester providing an optimum resistance to moisture. The
cartridge shall contain 2 distinct fractions of unsaturated
polyester resin and catalyst., Both quick-set and slow-set resin
are required.’ The resin should be a high-slrength polyester,
filled with nonreactive inorganic filler. The compressive
strength of 2 mixed and cured resin  shail be 14,000 psi  when
tested in accordance with ASTM--C3Y, "Method of Test for
Compressive Strenglh of Cylindrieal Concrete Specimens". The gel
and cure time atl 77 dcgrees Fahrenheit shall be belween one
minute gel time with a 10-minute cure and a 60-minutc gel time
with a 4-hour cure.

6. Grout. Grout for anchor bars and rock anchors shall
consist of a thoroughly mixed, thick sand-cement grout having a
water/cement ratio of less than 0.7 by volume (0.45 by weight)
and a sand-cement ratio of 2 to 3 by weight.

VIT-4-2
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C. Drain Holes.

The casing for drain holes shall be 2 inch nominal! diameter
schedule 40 PVC pipe conforming to ASTM-D1785, "Specification for
Polyvinyl Chloride (PVC) Plastic Pipe, Schedules 40, 80 and 120".
The pipe shall be slotted. The slots shall be between 1.0 and
2.0 mm wide by 30 mm long, spaced at 2.0 mm apart, and placed
perpendicular to the pipe centerline in three rows at 120 degrees
apart.

7.4-04 INSTALLATION AND GROUTING OF ANCHOR BARS AND ROCK ANCHORS

A. General. Holes for -anchor bars shall be drilled to a
minimum ‘diameter 25 mm larger than the bar diametor. After
drilling, holes shall be washed and blown out with an air jet
‘until no water or dirt remains in the holes. If anchor bars are
not Lo be grouted 1in place immediately, the holes shall be
tightly plugged and again washed and cleaned immediately prior to
placing and grouting of bars.

B. Anchor Bars. At the time of placing the anchor bar, the
hole shall be partially filled with grout. The anchor bar shall
be forced into place while being vibrated by a concrete vibrating
machine. after which any remaining void shall be filled with
grout. The' entire grouting procedure shall be as approved,
Grouting of bars shall be done not less than six (6) days 1in
advance of their cmbedment in concrete. Any bars which are found
to be loose after the grout has set up shall be reset at no
additionual cost lo the Owner. Holes into which water is seeping
or running shall be grouted upward from the bottom by means of a
tremie pipec to prevent dilution of the grout.

C. Rock Anchors. The Contractor shall detail, furnish, and
install rock anchors.wherc shown on Lhe Drawings or as directed,
The holes shall be drilled at designaled localions and shall have
slopes and depths as shown or directed. The method of installing
and details of the equipment necessary to eflectively seat and
tighten the anchorage in Lhe hole, stress the rock anchor to the
required tension and grout the rock anchor after installation
shall be subject to review and approval. The nut shall be free
running on the threads of the projecled end of the rock anchors
and shall be tightened by a controlled torque impact wrench. In
gencral, rock anchors shall be torqued to 35 kg-m. The rock
anchor shall be  pgrouted as soon as possible and no blasting may

take place within 15 m of a grouled rock anchor until 5 days
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after grouting of the rock anchor. The. Contractor shall insure
thal grout completely fills the space around the rock anchor from
the bearing plate up to and including the anchorage of the bar
and that all air is vented out of the dritl hole. If, during the
grouting of any anchor, grout is found to flow from points in the
rock surface adjacent to the rock anchor, such leaks shall be
plugged or caulked, so that no " further grout leaking takes
place. -

7.4-05 INSTALLATION OF DRAIN HOLES

Holes for drains shall be NX size. After drilling, holes
shall be cleaned by an approved method to remove all. loose
material. lnmediately after drilling, the drain hole <casing
shall be inserted into the hole. If the casing cannot reach the
bottom of the hole because of blockage, the hole shall be rcamed,

recleaned and the casing reinserted. The casing at the top of-

the hole shall be oprotected by a 30 cm by 30 cm block of
concrete, poured flush with the top of casing which shall be at
foundation or top of ground level.

7.4-06 MEASUREMENT-AND PAYMENT

A. Rock ~Anchors. Measurement for payment for rock anchors
will be based on the number of lineal meters of rock anchors
furnished, installed and approved. Payment will be made at the
unit price for Rock Anchors, which price shall include all costs
of drilling holes for the rock anchors; of furnishing, installing
and tensioning the rock anchors complete wilh all appurtenances;
all resin and/or grouting of the rock anchors, including all
grout matcrials.

B. Anchor Bars. Mcasurement for payment, for anchor bars will
be based on the number of lineal meters of .anchor bars furnished,
installed and approved. Payment will be made at the unit price
for Anchor Bars, which price shall include all costs of drilling
holes for the anchor bars; of furnishing and installing the
anchor bars; and grouling 'of the anchor bars including all grout
materials.

C. Drain Holes. Measuremenil for payment [or drain holes will
be based on the number of lineal meters of drain holes furnished,
installed and approved. Payment will be made at the unit price
for Drain Holes, which price shall include all costs of drilling
holes for the drain holes; of Curnishing and installing the drain
hole casing; and furnishing and installing the concrete block
protcctlonl )
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“PART VII - TECHNICAL PROVISIONS

SECTION 5 - CONCRETE WORK

7.5-01 SCOPE

) In accordance with the specifications contained in this
Section, as shown on the Drawings, or as directed, the Contractor
shall:

A. Manufacture, transport, place, finish, protect, repair
and cure concrete, including the furnishing of all material and
equipment necessary to execute the work.

B. Construct, erect, and dismantle forms.

C. Detail, furnish, handle, bend and place steéI'

reinforcement.

D. Furnish and place culvert and underdrain pipe.

7.5-02 COMPOSITION AND SOURCE

Concrete shall be composed of Portland cement, water, fine
and coarse aggregate, boulders (only where specifically allowed),
water reducing admixture and air—-entraining admixture.
Uniformity of color of the exposed surfaces, including areas in
which imperfections in the new concrete have been repaired, will
be required. Only such materials or blends of materials as will
result in uniform color of exposed surfaces shall be used.

) The Contractor may manufacture the concrete or purchase
ready-mix concrete. If the latter is used, it shall conform to

the specifications herein and to ASTM-C94, "Specification for
Ready-Mix Concrete".

7.5-03 CEMENT

A. Types. Cement shall be of Type I confirming to ASTM-C150,
"Specification for Portland Cement", unless otherwise approved.

VII-5-1
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B. Storage. Sackced cement which may be stored at the site
shall not be stacked higher than 14 sacks for short storege, a
period of not longer than 40 daoays, and not higher than seven
sacks  for lonper periods. Immediately upon receipt at the site
of the Work, cement shall be stored in the dry with adequate
provisions for the prevention of absorption of moisture.

7.5-04 ADMIXTURES

A. Air-Entraining Admixtures. The air-entrainiuy admixture
shall conform to the requirements of ASTM-C260, "Specification
for Air-Entraining Admixtures for Concrete". The air-entraining
admixture shall Le added at the mixer. The amount of
air-entraining agent used in ecach concrete mix shall be such as
will effect (he entrainment of Lhe percent of air shown in (he
following tabulation in the <concrete as discharged f{rom the
mixer:

Coarse Aggréﬁate Total Air, Percent by
Maximum Size Volume of Concrele
Inches (Unless Olherwise Directed)
1 172 5.0 (plus-minus 1)
3/4 ‘6.0 (plus-minus 1)

Field tests for air entrained in concrete shall be made by
the Contractor and checked by the ENGINEER in accordance with
ASTM~-C213, "Teslt lor Air Contenl of Freshly Mixed Concrete by the
Pressure Method”.

B, Water-Reducing Admixture. Water-reducing admixtures shall
conform to ASTM-C494, "Specification for Chemical Admistures of
Concrete”, “Fype A or Y. The awount ol woter reducing admixlure
us e shall be in accordance wilh the manufacturer’s
instructions,

C. Other Admixtures. Olher admistures to remedy delicicencies
in aggregate grading may be used only with wriltten approval.
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D. Approval. The 1lype and brand of admixtures shall be
submitied for approval no later thuan 30 days prior to the start
of concreie work.

7.5-05 WATER

Water used in mixing concrete shall be fresh, clean, and
free from injurious amounts of sewape, o0il, acid, alkalis, saltis,
¢r organic malttler. Filtered and uncontuminated waler {rom the
Hio Yuboa will be acceptable.

7.5-06 ‘AGGREGATES

A. General. Fine and coarse aggregates shall conform to the
general grading and technical characteristics required by
ASTM--C33, "Specitficalions for Concrete Agprepates”. The
aggregates shall consist of c¢lean hard tough, durablz, uncoated
particles and shall be separated into the Following ASTM nominal

size proup gradalions:

ASTM Size Number Agregate Nominal Size
Fine aggregate (sand) 3/8 in. to No. 100
Coarse aggregate

No. 07 3/4 in. Lo No. 4

lo. 4 1 1/2 in. to 3/4 in.

The purticle shape of the fine and coarse agpregate shall
penerally be rounded or cubical and reasonabiy {ree from thin
fiat, and elogated particles,

Poulders Por use in the sprllway concerete shall  contorm to
the technical reanivements for coarse aperegate.

B, Point ol Acceptance. The point of acceptance of agpregale
will be al the batch plant or ready mix plant.

<. Sources.,  The Contractor shall  furnish certified test
resulis thol the coarse and [ine aggregates comply with ASTM-C33,
"Specification For Concrate Apgrepgates™,
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D. General Use. The maximum size of coarse agprepates to be
used in the various parts of lthe Work shall be | 1/2 in. in the

spililway  and Y4 in. in all other concrete work, unless
olherwise specilied or Jdirected. joulders shall be added to  the

concrete  during placement in the spillway where shown on the
Drawings.

7.5-07 SAMPLING AND TESTING

A. Aggrepate. Tests for pradalion and moisture content will
be made in accordance wilth the applicable ASTM Standards.

B. Concrete. Compressive strengths will be determined by
testing standard sin-inch by twelve-inch cylinders made and cured
in accordance with ASTM C3lL, “"Making and Curinpg Concrete
Compressive and Flexure Specimens in  the Field”. Specimens will
be tested by the ENGINELR, in accordance wilh current ASTM
Standards. A suftficienl number of specimens will be taken Lo give
a comprohensive  record of the sirength of the concrete. The
JENGINEER will maintain  constant cobncrete control inspection
relative to procedures and/or quality. The Contractor shall
‘furnish the concrete and other miterials -for all test samples
without cost.

7.5-08 PROPORTIONING OF CONCRETE

A. Mix Designs., The proportions of all material entering
into the concrete shall be designated by the Contractor in
accordance with the procedures of ACT 211.1-70, "Recommended
Practice for Selecling Proportions for. Normal Weight anc

ifecavvweinphl Concrete”. Conerete shall be proportioned to secure a
uniform, plastic, workable mixture suilable for the specilic
conditions at plucement, When o properly placed, Finished and
cured, the concrete  shall  have duarability,  itmpermeabililyv anag
strenpgih 1 accordance with  the  reguirements  of Lhe stractures
covered by Lthese specificalions.  The proportions of  cach
inpgredient uasced in all mizes, compressive strenglhs at seven and
28 days, slump, air content, and other characteristics of  all
mixcs designed by the Contractor shall bee submitted to the
ENGINEER for approval 30 days in advance of the start of  any
coucrete work, The approval will be piven din writing. The
compressive strenpth ot 2¥  davs of normal concrete shall be
3,000psi (210 kg/square -cenbimetoers), and of lcean concrete shall
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be 2,000 psi(140 Kg/square-centimeters unless otherwise noted on
the Drawings.)

B. Slump. The slump of concrete as delivered to the forms
shall be between two and four 1in, measured in accordance with
ASTM-C143, "Slump of Portland Cement Concrete", unless otherwise
approved by the ENGINEER. The amount of water used in the
concrete shall be regulated as required to secure concrete of the
proper consistency and to adjust for any wvariation 1in the

moisture content of the aggregate. The addition of water to
compensate for stiffening of the concrete before placing will not
be permitted. Uniformity in concrete consistency from batch to

batch will be required. The use of buckets, chutes, hoppers, or
otLker equipment which will not readily handle and place concrete
within the specified slump range will not be permitted.

) C. Concrete Strength. Specimens shall be tested. by the
ENGINEER in accordance with ASTM-C39, "Compressive Strength of
Molded Concrete Cylinders".

7.5-09 BATCHING AND MIXING

) Concrete shall be batched, mixed, and transported in
accordance with the applicable portions of ASTM-C94, "Standard
Specification for Ready Mixed Concrete", and ACI 304,
"Recommended Practice for Measuring, Mixing, Transporting, and
Placing Concrete". The equipment shall be capable of combining
the aggregate, cement, admixture, and water into a uniform
mixture within the time limit specified and of discharging this
mixture without segregation. )

7.5-10 CONVEYING

Concrete shall be conveyed from mixer to forms as rapidly as
practicable by methods which will prevent segregation or loss of

ingredients. There shall be no drop greater than two meters,
except where suitable equipment is provided to prevent
segregation.
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7.5-11 PLACING

] A. Approval. Approval of +the ENGINEER shall be obtained
before starting any concrete placement. Concrete placement will
not be permitted when, in the opinion oi the ENGINEER, conditions
prevent proper placement and consolidation.

) B. General. The concrete shall be placed in accordance with
the ACI 304, "Recommended Practice for Measuring, Mixing and
Placing Concrete", and ACI 305, "Recommended Practice for Hot
Weather Concreting". The consolidation of concrete placed shall
be in accordance with ACI 309, "Consolidation of Concrete".
Concrete shall be worked readily into the coiners of the forms
and around all reinforcement and embedded items without
permitting the component concrete mnaterials to segregate.

. C. Concrete on Earth or Rock Foundations or on Concrete. All
concrete placed on earth shall be placed upon clean, compacted,

damp surfaces, free from standing or running water. Other
surfaces upon which concrete is to be placed shall be clean and
free from o0il, standing or running water, mud, objectionable
coating, debris, and 1loose or unsound fragments. Immediately

" before concrete is placed on or against rock or concrete, all
surfaces shall be cleaned thoroughly by the use of high velocity,
air-water jets, brooming, sandblasting, or other satisfactory
means including combinations of the above. All surfaces shall be
wetted before placing concrete.

D. Lift of Concrete. The depth of concrete placed in one
1ift or course shall be to construction joints as shown on the
Drawings or as directed.

. E. Placing Concrete Through Reinyorcement. In placing
concrete through reinforcement, care . shall be taken that no
segregation of the coarse aggregate occurs.

F. Cyclopean Concrete. Washed and surface damp boulders up
to 30 cm. in diameter shall be placed within the spillway ogee
concrete where shown in the Drawings while it 1is being poured,
such that the boulders are floating within the concrete matrix
with no unfilled voids between or under the Dboulders. The
procedure for placing boulders shall be as approved by the
ENGINEER.
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7.0-12 CONSTRUCTION JOINT THREATMENT

Horizontal construction Jjoints shall be prepared tor
receiving the next 1ift by either sandblasting or by light bush
hammering or other approved methods. Construction joint
preparation shall be performed immediately bhefore placing the
following Lift. All  laitance, loose or defective concrete
cvuatiug, stains, end other foreign materials shall be rcmoved.
The surlace of the concrele shall then be washed thoroughly to
remove all loose material. '

7.5-13 FOuMS

A. Genceral. Forimwork shall be - in accordance with ACI 347,
"Recommended Praclice for Concrete Formwork". Forms shall have
sufficient streugth to withstand i(he pressure resulting from
+placement and vibration of Lhe concrete and shall be maintained
rigidly in correct position, Forms shall be sufficiently tight
to prevent loss of mortar from Lhe concrele. At the tine
concrele is nlaced in the forms, the surlaces of the forms shall
be free from encrustations of mortar, groul, or other foreign
materials  that would coutaminate the concrete or interfere with
the fulfillment of the specification requirements relative to the
finish ot formed surfaces.

B. Form Ties. Embedded meial rods used for holding forms
shall remain embeddcd and shall terminale not less than five cm.
inside the tormed faces of the concrete. Embedded fasteners on
the ends of rods shall be such that their removal can be
accomplished without causing spalling and will leave holes of
regular shape. ‘

C. Removal of Torms., Forwms shall be  removed wilh care so as
to avoid 1njury to the cancrete and as  soon as  practicable in
order 1o avoid Jdelay in curing and repaijr of surfasce
imperfections; but in no case shall they bhe removed before
approval.

D. Tolerances. The forms shall be constructed true to line
and grade.” The Contractor shall «check the forms before, during,
and after concreting to produce structures within the specitied
tolerances as  given by ACT 347, "Standard KRecommended Praclice

for Concrete lMormwork".
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7.5-14 CURING AND PROTECTION

‘A.  General. All concrete shall be cured in accordance with
ACI 308, "Curing Concrete”, or by an approved method of
combination of melthods. The Contractor shall have on hand and
ready to install all equipment needed for adequate curing and
protection of the concrete before cach concrete pour begins.

B. Water Curing. Concrete curing shall be by maintaining all
surfaces conlinuously wet {(not periodically) for the duration of
Lthe entire curing period or until covered with fresh concrete.
Water for curing shall be clean and free from any elements which
will cause staining or discoloration of the concrete.

C. « Membrane Curing. The membrane curing shall bLe by

application of a sealing compound which forms a water-retaining
membrane on the surface of the concrcete. The sealing compound

shall not be wused on concrete surlaces to which additional
concrete or other material 1is to be bonded. All compounds used
shall conform to the requirements of ASTM-C309, "Specifications
for Liquid Membrane-Forminyg Compounds for Curing Concrete". The
compound shall be of uniform consistency and quality. When a
scaling compound is to be used on Cormed concrete surfaces, the
surfaces shall be moistened with a light spray of water
immediately after the forms are removed and shall be kept wel
until the surfaces will not absorb more moisture. As soon as the
surface ilm of moisture disappcears but while 1the surlace still
has a damp appearance, the sealing compound shall be applied.
Special care shall be taken to insure ample coverage with the
compound at edges, corners, and rough spots or formed surfaces.
Equipment for applying the scaling compound and the method of
application shall meet with the approval’ of the ENGINEER:

T2 0-15 0 FINTSHES AND FINISHING

A. General., The lypes of finishes to be given Lhe various
surfaces shall be as specified herein or as shown on the
Drawinys., Surface irregularitics are classified as "abrupt" or
"pgradual", Offsels <c¢aused by displaced or misplaced form
sheathing or lining or form scctions or by loose knols in forms
or otherwise defective Torm lumber, will be considered as abrupt
irregularities and will be tested by direct measurewment., Al
other irrepularitics will be considered os gradual irregularities
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and will be tesled by templale. The length of the template will
be [ive ft. Honeveomb is not  considered an trressularily and
shall be repaired in  accordance  with "KRepair o Concrete”,
whoenoever it ovcoeurs. The: Contractor shall remove  unsightly
encrustations and stains from all exposed surfaces.

B.. Formed Surtaces. After form removal, no treatment 1is
required excepi repair of honeycomb, irregularities, defective
concrete and  the specifivd curing. Formed surfaces over which
water will pass shall have no abrupt irregularities and may have
gradual irresualrities not exceeding 6 mm,

C:. Unformed Surfaces

1. General. The types of finish for unformed concrete
surfaces are designated as screed, float, and trowel. Finishing
shall be performed by skilled workmen. All surfaces which would
normally be level shall be sloped approximately three per cent
tor drainage.

2. Screed Finish. A screed finish shall be applied to

unformed surfaces that will be covered by hackfill. A screed
finish shall also be used as the Tirst stage of tloat and trowel
finishes. Finishing operations shall consist of sufficient

leveling to the required grade and serceeuing to produce an even
uniform surface. Gradual surface irrvegularitics shall be such as
not Lo impair the structural properties of the work. No abrupt
irregularities will be allowed.

3. TFloat JFinish. A float finish shall be applied to
unformed surfaces. A float tinish shall also be used as the
second stage of trowel Finishes. Floating may be performed by usc
of hand or power-driven equipment. Floating shall be started as
soon as the screcded surface has stiffencd sufficiently, and it
shall be the minimum necessary to produce a surface that is free
from screed mavks and is unitorw in textwre. 1P a Lrowel finish

is to- be apvlicd, floantinpg shall be  coutinued until a small-

amount of mortar without excess waler s broupht to the surflface,
s0 as lo permit eoffective troweling. Joints and e¢dges  shall be
tooled where shown on  the Drawinpgs  or as directed,  Gradual
surtface irrespularities shall not exceed 1,4 in. (6 mmw). No abrupt
surlace irregularities will be allowed,

4. Trowel Finish. A stecl trowel finish shall be applied
to unformed surtaces over which water will pass where shown on
the Dbrawings or as directed by the ENGINELR., When the flouted

surface has  hardened sulficiently to prevent excess [ince
materials from being drawn te the surface, steol troweling shall
be started. Stecel troweling shall be  performed w tth  firm

pressure, such as willt  flatten the sandy Lexture of the {loated
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surface and produce a dense uniform surface, free from blemishes
and trowel marks, All troweled surtfaces shail be protected fFrom
damayge throughout construction. Gradual surtace irregularities
shall not exceed |0 in. (6 mm). No abrupt surface irregularities
will be allowed.

7.5-16 REPAIR OF CONCRETE

Repair  of  imperfections in formed conecrete shall bhe
completed within 24 hours after removal of forms. Fins shall be

neatly removed from exposcd surtaces. Concrete that is damaged
or koneycombed shall be removed Lo sound concrete by chipping and
replaced with mortar or concrete as directed. Protrusions shall
be reduced by bush hammering and grinding. No repair of
imperfections shall be undertaken until the imperTections have
been inspected by the ENGINEER.

7.5-17 FURNISHING AND PLACING STEEL REINFORCEMENT

A. General. The Contractor shall detail, furnish, cut, bend,
and place all reinforcing steel and wire fabric as shown on the
Drawings, and f{urnish and install necessary supports, spacers, or
ties, All reinforcement ‘shall be free from loose, flaky rust and
scale and {from oil, grease, or other coating which might destroy
or reduce ils bond with concrete.

B. Cutting and Bending. Steel reinforcement may be mill or
field bent. All bending will be in accordance with standard
approved practice and performed by approved machine methods.
Heatiny of reinforcement for bending will not be permilted. Bars
with kinks or bends not shown on the Drawings shall not be used.

C. Tyvpe. The steel reinforcement shall be deformed bars and
shall conform to ASTM-AGLISH, Grade GO, "Specification for Deformed
Billet-Steel Bars for Concrete Heinforcement”., Wire fabric shall
be welded and conform te  ASTM-ALIBH, "Specificalions for Welded
Stec! Wire Fabric lTor Concrele Reitnloreement™.,

b. Conecrete Cover of Reinforcement. The Drawings, indicale
clear distances {rom the odge ol ithe main reinforcement to the
concrele surface, The concrele covering the lies, space bars,
and similar secondary reinforcement may be reduced by the
diameter of such bars,

v, Splicing. lnless otherwise  shown or  specificed, all
splices, lengths of laps, locat *ons, placement and embedment of
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reinforcement shall conform to the appropriate requirements of
ACI 318, "Building Code Requirements for Reinforced Concrete".

F. Supports. All reinforcement shall ‘be secured in place by
use of approved metal or concrete supports, spacers, or ties.
Such supports shall be of sufficient strength to maintain the
reinforcement in place throughout the concreting operation. The
supports shall be used in such manner that they will not be
exposed or contribute in any way to the deterioration of the
concrete. No tack welding for reinforcement shall be allowed.

7.5-18 EMBEDDED ITEMS

Before placing concrete, care shall be taken to insure that
all embedded 1items are firmly and securely fastened in place as
shown on the Drawings or otherwise directed. All embedded items
shall be thoroughly cleaned and free of o0il and other foreign
matter such as loose coatings of rust, paint, scale, etc. The
embedding of wood in concrete will be prohibited wunless
specifically authorized.

7.5-19 CONCRETE CANAL LINING

A. General. The Contractor shall construct the concrete
lining at such time, and according to such method-as will, in the
opinion of the ENGINEER, provide for the best quality or work.

. Concrete lining shall be constructed only after all the
required excavation and trimming have been completed at and up to
the section at which the lining is to be poured.

B. Requirements of Trapezoidal <canal Concrete Lining. The
trapezoidal canal concrete lining shall be of concrete reinforced
with steel wire mesh. The thickness of the concrete shall be 100
mm. The materials and construction shall be in accordance with
the requirements this Section of the Specifications and with all
other Sections where the various items forming part of the lining
are specified. The concrete lining shall be cast in place either
by applying slip form equipment or in slabs. The finished canal
*lining shall in no case exceed the following tolerances:

- departure from established alignment, 50 mm on
tangents and 10 cm on curves;
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departure from established profile grade: 10 mm;

- reduction in thickness: 10%;

variation in bottom width: 0.25%;
- variation in height: 0.5%.

C. Construction hy Slip Form. If the Contractor selects to
consiruct the trapezoidal canal concrele lining by means of a
slip form the following provisions shall apply:

Concrele for canal lining shall be held in posttion for
vibration and shaped to the required lines and grades by means of
a weishted, stecl--fuced, moving slipform  of suitable depth and
conforming to canal cross-section in width. The torm shalil move
continuously at a stcady and uniform rate. The rate shall be
adjusted to the rate of concrete placement.

Application of the slip form method will not be approved by
the ENGINELR unless satisftactory vibration equipment is included
and the results thercof are proven acceptable.

D. Construction by Slabs. If the Contractor elects to
conslruct the trapezoidal canal concretoe lining in slabs, the
sizes of the slabs shall be as shown 1n Lhe Drawings.

The Contractor in proposing the method of construclion shall
fully consider the syvstem of the concrete vibration, which is
essential for the acceptance and approval of the .lining topgether
with sufficient and efleclive curing as specitied.

E. Joinls
1. If the Contractor selects to construct the concrete
lining by means of a slip form the following provisions shall

apply:

A control’ Jjoint shall e constructed  overy throeoe

Smeters. 1a this jornt, every second horizontal mesh bar shatl be

cul, and 8 hours to 48 hours afler construclion, a joint shall boe
saved. The saw culs  shall be made with o special concrele saw
using either a reintforced abrasive blade or o steet  blade edped
wilh diramonds. The blode shall  be  cooled and lubricated
abundantly wilh cold water. The concrete saw shall be  properly
supporied to vyield a sawed gointl 30 mm deep and true to line and
grade,

An  expansion joint shaltl be  constructed. every Lthirtly
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me e, Neo sloec] shall pass through this joint. It shall b

Fotled with preformed oxpansion  joint Filler meeting the
requirement s ol ASTM-DLTHY, "Specitfication for Pretormed
Paupanston  Joant Fitlers Yor Concrelte Paving  and  Strucitural
Conpstructiou”™. Tvpe Tlyand hot pourcd joinl sealing  compound
conlforming Lo ASTM DLINO  “"specificalion for Concrete Joint

Sealer, Hot l'oured, Elastic Type" as shown on Lhe drawings.

2. If the Contractor selects to construct the concrete
Lining by slabs, the foliowing provisions shall apply:

Fvery second slab shall  be constiucted first, then the

intervening slabs shall be constructed. Slabs shali bhe three
meters long. setween cach slab a groove shuall be formed as =hown

on the drawings. The steel wire mesh shail be reduced 1in
effectiveness at the joint by cutting every sccond horizontal
mesh bar.  Afler the concrete has sel, {he groove shall be f'illed
with preformed expansion  joint  Filler and  hot poured joint
sealing compound as shown on the Drawings.

To insure the adhesion of the sealing compound Lo the
concrete, the joint must be clean and {ree of dirt and debris.

An cxpansion  Jjoinl shat: be constructed every thirty
mecters. No steel shall poss through 1this joint. It shall be

filled with preformed expansion joint filler, and joint sealing
compound as shown on the drawings.

7.5-20 CULVERT AND UNDERDRAIN PIPE
A. Malerials

1. Reinforced Concrctic Culvert Pipe. Reinforced concrete
culvert pipe shall conform to ASTM-C76, "Specification for

Reinforeed  Concrete Culvert  Pipe” and  shall be tested din

accordance with AASHO -T2, "Standard  Methods of Testing Culvert
Pipe, Starm firavin and Sewer Pipe”™, Class V.

g, Inderdrarn Papee. Underdraian pipe shall be 4 inch
nominal diameter Schedule 1) PVC pipe conforming to  ASTM-DITED,
"Specitfication for Tolyvinyl Chioride (PVC) Plastic Pipe,
Sclhedules 10, 80 and 120", The pipe shall be slotted. The slots
shall be between 1.0 and 2.0 mw wide by 60 mm long, spaced al 20
mn apart, and placed perpendicular to  the pipe centerline in two
rows al 180 deprceces apart.

VIE-56 - 13


http:onc're,.te

I8 Noo ['CH 2 HH O LOT 11

B, installation

1. Laviny. Culvert pipes shall be laid at the depth and
srade  shown on  the Jirawines  or  as directed.Pipes shall Lbe
inslalled in trenches exeavated in Lhe foundation or through the
embankments in accordance with Section 3, "Excavation, Fill and
Backlill”., The laving of concroete pipe on the prepared foundation
shall be started ut the outlet end . with the spigol ends pointing
in the dircciton o 'low. Al jointys  shall be weualed with an
approved sand-cement mortar and wiped c¢lean on the inside. Pipe
shall not be laid in water, and pipe shall not be {aid when the
trench conditions or the weather is unsuitable for such work.

C. Damave to the Pipes Any damage to pipe in shipment,
during installation, or prior 1o final acceptance shall be
repaired to the satisfactiom of the ENGINEER or the pipe shall be
replaced at no additional cost to the Owner.

7.5-21 MEASUREMENT AND PAYMENT

A. Concrete other 'Lhan Canal Lininsy Concrete. Measurement
for pavment for all concrete will be based on the number of cubic
meters, placed within the Tines and grades shown on the Drawings,
o as dirvcted. Mo payment will be made for concrete placed to
replace material excavaled bevond Lhe lines  and drades shown on
Lthe Drawvinpes or as dirccted. No deduction will be made for
rounded cdges or space occupied by metalwork. No deduction witl
be made lor approved temporary openings, drains, embedded pipes,
or recesses created by the Contractor for his 'own convenicnce

during consilruction, provided they are litled as directed. No
measurement or pavmenl will be made lor rvepair of imperfections
or for concrete wastled, . .

Pavment will be marle  at the wunit price for the following
itens:

-Diversion bam Concreto

-Slructures Concrete (Low level OQutlel, Intake,
Desilting Basin, Esnit Channel, Forebay)
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-hrainage Structnres Concrele {(Overchules, Box
Culverts, I'ipe Culvert Structure Canual Crossingas)

~Pensiock Support Concrele

“Powerhouse Concrete
—-Lean Concrete (River Crossiués, Forebay Outlet
Pipe bBedding)

-Miscel laneous Concretle

Miscellaneous  concrete  includes all concrete except canal
lining concrete nol specificully included in the otlher concrele
paymenl items. ‘

These prices shall include the cost of all work and
materrals required to complete the concrete work for "the above
ttems execept for items of work which are specified to be paid for
separalely.

B. Canal Lining Concrete., Measurement [or payment for bolh
trapezoidal and rectangular canal lining concrete will be based
con the number of savare meters of concrete canal lining placed in
the work. Payment will be made at the unit price for Canal
Lining Concrete, which price shall include the cost ol sawed,
constructron and expansion joints and of furnishing all material,
including wembrane curing compound and forms, and periforming all
work including slipforwing as shown on the Drawings and included
in thes'e Contract Documents.

C. Steel Reintorcement. Measurcment  for payment for steoel
reinforcement will be based on the number of kilograms detailed,
bent, furnished, and placed as shown on the Drawings or uas
otherwise directed. Measurement for paymenl will be made fon
stecl in  laps as shown on the Drawvings. No measurement lor
payment will be made for steel in laps which are solely for the
convenienco  of  the Conlractor or for steel reintorcement
supportys, 1ncluding bracing. Payment will  be made al the unit
price or Stee! Reinforcement .

Do Welded Wive Fabric., Measurement for payment for welded
wire [ubrie will . be based on the number of kilograms lurnished
and piaced as shown  on the Drawings or as olherwise directed.
Measuremenl for pavment will be  made for welded wire fabric in
laps as shown on the Dravings. No measurcmenl for pavwenl will be
made Por welded wire fabric in laps  which are solely Tor the
convenience ot the Contraclor or for welded wire fabrie supportls,
including bracinw, Payment will be made  alt the unit price lor
Welded Wire Fabric. '
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. Culvert- Fipe., Measurement for payment for cutlvert pipe
will be bused on the number of  lincal wmeters of pipe turnished
and instulled as  shown on the Drawings or as dircected. Payment
will be made at the unit prices for the following items:

-Culvesrt P"ipe, 12 inch Diameter
-Culvert Pipe, 24 inch Diameter
-Culvert Pipe, 36 inch Diametler
~Culvert Pipe, 48 inch Diameter
-Culvert Pipe, 60 inch Diameter
These prices shall include the cost ol excavating trenches
for the pipes and the cost of furnishing, placing, and compacting
back:"ill material in trenches.
F. Underdrain Pipe. Measuremen!t .for payment for underdrain
pipe will be  based on the npumber of meters turnished . and

inslalled. Pavment will be made at Lhe unit price for Underdrain
Pipe.
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PART VII - TECHNICAL PROVISIONS

SECTION 6 - YARDWORK, ROADWORK AND RIVER CROSSINGS

7.6-01 SCOPE

) In accordance with the specifications contained in this
section and as shown on the Drawings or as directed, the
Contractor shall construct and maintain until final acceptance of
the work ,the permanent access roads <shown on the drawings and
the yardwork at the powerhouse area. The Contractor shall also
construct and maintain wuntil final acceptance of the work, the
river crossings at the Rio Yuboa and Rio Ceibita.

7.6-02 ALIGNMENT, GRADES, AND SECTIONS

) The access roads, the yard and the river crossings shall be
"constructed to the alignments, dimensions, grades, and slopes
shown on the Drawings or as directed. The surfacing and the
geometry shall be as shown on the Drawings or as directed.

7.6-03 CONTRACTOR’S USE OF ACCESS ROADS AND YARD

The Contractor may use the access roads and yard during the
construction period. However, at the end of the construction
period, the Contractor shall repair any damage and correct any
defects 1in the roads and yard at his own expense, so that these
works comply with the requirements contained herein.

7.6-04 CONSTRUCTION

A. Clearing, Grubbing, and Stripping. The areas involved in
access road and yard construction shall be cleared, grubbed, and

stripped as necessary to the limits indicated in the
specifications or as directed. Materials shall be disposed of as
specified in Section 3, "Excavation, Fill and Backfill". No

material shall be disposed of in the river.

VII-6-1
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, B. Excavation. Excavation for the access road and yard shall
be done to the lines, grades, and slopes shown on the Drawings or
as directed. All excavation, shall be done in accordance with
Section 3, "Excavation, Fill and Backfill". The Contractor shall
excavate and dispose of. the material as approved by the ENGINEER.

€. Fill. The fills shall be <constructed to the lines and
grades as shown on the Drawings or as approved and in accordance
with Section 3, "Excavation, Fill, and Backfill".

] D. Road Surfacing. A 20 cm thick layer of gravel shall be
constructed as surfacing for the access roads and shall be in
accordance with the type C gradation of base course material as
given in ASTM-D1241, "Materials for Soil-Aggregate Subbase, Base
and Surface Course". : '

E. Compaction. The gravel layer shall be compacted with 3
passes of an approved roller. During the grading and/=r
compaction operations, water shall be sprinkled by mechanical
. equipment.

F. Drainage

. 1. Ditches. Drainage ditches adjacent to the roadway
shall be constructed to the 1lines and slopes shown on the
Drawings or as directed. In addition, drop structures and
turn-out ditches shall be constructed, to -protect the roadway
from a heavy accumulation of rainwater runoff, as shown on the
Drawings and in the 1location and to lines and grades designated
in the field by the ENGINEER. Drop structures shall be
constructed of stone masonry as shown on the Drawings or as

directed, in accordance with Section 3, "Excavation Fill and
Backfill".

) 2. Culverts. Culverts shall be installed in approximate
locations shown on the Drawings or as directed. The exact

locations and grades shall be established in the field by the
ENGINEER. The culvert pipe shall be furnished and installed in
accordance with Scction 5, "Concrete Work". The culvert headwalls
shall be constructed of stone masonry as shown on the Drawings »r
"as directed, in accordance with Section 3, "Excavation, Fill and
Backfill",

) G. River Crossing. The river crossings shall be constructed
in accordance with the sections and details shown on the
‘Drawings. Culvert Pipe and Concrete shall be furnished and
installed in accordance with Section 5, "Concrete Work". Stone
Masonry and Riprap shall be furnisied and installed in accordance
with Section 3, "Excavation, Fill and Backfill". '
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All work shall be constructed in the dry in accordance with
Section 2, "Care and Removal of Water". The Contractor shall
determine the exact scheme for care of water, for approval of the
ENGINEER, prior to construction initiation.

H. Maintenance. The roads and yard shall be maintained Ly
the Contractor throughout the .construction period. The roads
shall be maintained in a workmanlike manner and shall be adequate
for vehicular equipment and traffic at all seasons during the
execution of the work. At the end of the construction period,
the road and yard shall be left in such condition that the
thickness and shape of the surfacing is as shown on the Drawings
or as originally constructed or as directed.

7.6-05 MEASUREMENT AND PAYMENT

i A. BRoad Surfacing. Meacs:rement for payment for road
surfacing will be based on %the number of square meters placed
within the area shown on the Drawings or as directed. Payment
will be made at the wunit price for Road Surfscing, which price
shall include the cost of foundation preparation and furnishing,
placing, and compacting the material as required.

B. Road Maintenance. No separate payment shall be made for

road maintenance, and the cost thereof shall be included ian «ther
items.
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PART VII - TECHNICAL PROVISIONS

SECTION 7 - PENSTOCK

7.7-01 SCOPE

) A. In accordance with the specificacions contained in this
section and as shown on the Drawings, the Contractor shall:

1. Detail, furnish, install, test, and paint the

penstock. The penstock consists of a main penstock, a
bifurcation, branch penstocks, and appurtenances, all hereinafter
called penstock, the main penstock, bifurcation, and branch
penstock: shall be tested for possible leakage. Penstock plate
thicknisses shall be as shown on the Drawings. Reinforcement of
the bifurcation will be provided with steel concrete reinforcing
arranged around the steel pipe bifurcation to resist the

unbalanced forces not carried by the steel plate.

2. Design, detail, and furnish all erection supports,
bracing, and temporary connections necessary for assembling,
bracing, supporting, and holding penstock sections during
transporting, erecting, welding, concreting and testing.

3. Detail, furnish and construct the concrete anchor
blocks and saddle supports for the penstock.

4. Check penstock profile and cross sections.
B. All clearing and grading, excavation, grouting, fill, and

concrete work releted to the installation of the penstock is
cov:red under the following sections:

l. Al]l clearing, greding and Section 3, "Exca-
excavation work including vation, Fill and
backfill Backfill"

2. All Concrete Work Section 5, "C:.n~

crete Work"
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"Dresser" type. All material for "Dresser" type couplings shall

be equivalent to material wused in "Dresser" type couplings as
manufactured - by Dresser Manufacturing Division, Bradford,
Pennsylvania, U.S.A., or equal.

) E. ASBESTOS GRAPHITE SHEET PACKING. Asbestos graphite sheet
packing shall be provided in sheets each having a thickness of
1/32". The sheeting shall be of durable construction which will
retain its thickness and 1lubrication quality under the expected
operating conditions and exposure to ambient temperatures. The
Contractor shall provide the ENGINEER with technical
specifications and test reports supporting the quality of the
asbestos graphite sheet packing for the ENGINEERs review and
approval.

7.7-03 TESTS OF MATERIALS

. A. General. Materials, parts, and assemblies thereof
entering into the work shall be tested, unless otherwise
directed, according to the best generally accepted method for the
particular type and class of work. Where the Contractor desires
to use stock material not manufactured specifically for the

. equipment furnished, satisfactory evidence that such material
conforms to the requirements herein stuted shall be furnished to
"the ENGINEER, in which case tests on these materials may be
waived. Certified mill test reports of plates will be

acceptable,.

o B. Test Reports. Certified copies of test reports shall be

furnished to the ENGINEER in triplicate as soon as possible after
the tests are made and shall be in the Contractor’s possession
prior to incorporating the material in the work. The reports
shall identify the component for which the material is to be used
and shall be in such form as to enable determining compliance
with tle applicable specifications. When requested, tests shall
be made in the presence of the ENGINEER.

7.7-04 CHECKING PENSTOCK PROFILE

The profile and cross-sections along the centerline of the
penstock shall be independently checked with level and transit by
the Contractor, and any differences from that indicated on the
Drawings shall be reported to the ENGINEER before commencing any
design or fabrication. The Contractor shall bear all costs
resulting from differences obtained -by such survey.
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7.7-05 DETAILING PENSTOCK

A. General. Detailing shall be in accordance with the
information shown on the Drawings and with the applicable
provision of Section VIII, "Rules for Construction of Unfired
Pressure Vessel", of the ASME "Boiler and Pressure Vessel Code",
.except where these specifications differ from the Code.

. B. Details and Drawings. Drawings showing materials, plate
thicknesses, anchor blocks, saddle supports, thrust rings,
installation tolerances at joints,and other essential details
shall be submitted. An outline of the proposed fabricating,
transporting, and erecting procedure with time schedule shall be
included. After award of the Contract, detail shop and erection
Drawings of all components shall be submitted within 60 days.
The Drawings shall be accompanied by the Contractor’s
specifications for fabrication and erection including welding
procedure and stress_relief by heat treatment, if recommended.

7.7-06 FABRICATION AND ERECTION

A. General. Fabrication, assembly, and erection shall be in
accordance with this Section and the applicable requirements of
Section VIII, "Rules for Construction of Unfired Pressure
Vessels", of the ASME "Boiler and Vessel Code", except that
stamping with the code symbol and reports will not be required.
Where provisions of the ASME Code conflict with provisions of
these specifications, the latter shall govern.

B. Cutting and Bending. All plates shall be cut and rolled

accurately to the dimensions shown on the Drawings, with
allowance provided for weld shrinkage and w#eld throat thickness.

All edges shall be lame-cut or machined to suit the required
type of welding. All edges shall be examined for laminations,
surface cracks, and other injurious defects. Welded repairs on
plate cdges or on surfaces shall be inspected by radiographic or
magnaflux methods. All examination and repairs shall be carried

out before'shipment to the Site. Plates with serious.defects such
as cracks, laminate splitting, or honeycombed properties that
cannot be repaired by welding with certainty, or other decfects
that could be detrimental to the type of pressure vessel
construction specified, shall be rejected and replaced. Segments
of cylindrical and conical sections may be rolled or bent by any
process that does not impair the strength of the plates and by
which the curvature continues to the edges of the plate.
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L. Welding

) 1. General. All welding shall be. fusion welding by the
electric shielded or submerged arc process. In welding high
strength quenched and tempered steels, heat input shall not
exceed that recommended by steel plate manufacturer.

) 2. Qualification of Welders and Welding Operators.
Qualification shall be 1in accordance with the applicable
provisions of Section IX, "Welding Qualification'", of the ASME
"Boiler and Pressure Vessel Code".

) : 3. Welding Procedure. Welding procedure shall be
qualified as required by paragraph UW-28 of the ASME Code. The
qualified procedures shall be submitted to the ENGINEER for
review, before any welding 1is done on any part. Welding
procedures shall include conditions for preheating requirements.

4. Material for Qualification Tests. All performance and
procedure qualification tests shall be performed on plate samples
of steel to be actually used. Where steel is supplied by more
than one mill, procedure qualification tests shall be performed
on samples from each mill. All qualification and requalification
shall be at the expense of the Contractor.

, 5. Temperature and Weather Condition. Recommendations of
paragraph UW-30 of +the . ASME Code shall be observed for
temperature and weather conditions.

) 6. Preheating. Preheating will be required for highly
restrained welds. Local rpreheating shall be only used for
repairs on welds or for welding attachments.

7. Electrodes. Electrodes and fluxes shall be stored to
prevent moisture pickup. The electrodes and fluxes shall be
baked and stored in an oven 1in ‘accordance with the
recommendations of the steel manufacturer prior to using them.

B. Thermal Stress Relief. Stress relieving by heat
trecatment of the completed bifurcation at the powerhouse may be
required. Recommendation regarding stress relief shall be
submitted with the bid.

9. Weld Inspection
. a. Longitudinal joints in the penstock shall be
radiographed ‘hroughout - their entire length. Circumferential

Joints shall be spot radiogyraphed. Standards of acceptance of
welded joints and the procedure,_for radiographic examination
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shall be that of the ASME "Code for unfired Pressure Vessels"

except for the extent of spot radiographic examination. Not less
than 2 spots in each circumferential joint shall be examined. In
addition, one spot shall be examined at cach joint intersection..
Ultrasonic inspection may be substituted for radiographic
inspection; the defects found, however, shall be radiographed,
and repairs made shall be reradiographed.

i b. Circumferential' joints between the turbine inlet
valve extensions and the branch penstocks shall be radiographed
throughout their entire length.

c. Correlation between ultrasonic and radiographic
inspection <chall be established to the satisfaction of the
ENGINEER. All weld examination shall be made in the presence of
the ENGINEER. The ENGINEER will select the location at which
circumferential welds shall be inspected. All radiographs shall
become the property of the Owner.

d. Every precaution shall be taken for the
protection of authorized personnel from the harmfu% effects of
radiation.

i e. All equipment and materials required for testing
shall be furnished, including a suitable laboratory at the
welding site. All 1labor required for testing shall be
furnisned.

. . f. A qua'ified w:ld inspector trained in operating
. test equipment shall be provided.

) D. Shep Assembly. Prior to welding, all bends and the
bifurcation shall be fully shop assembled and checked for fit and
tolerances in the presence of the ENGINEER.

E. Tolerances. The completed penstock shall conform to the
dimensions shown on the Drawings and to the tolerances specified
below. In addition, the cylindrical sections shall be

sufficiently true to round so that the difference between maximum
and minimum diameters, with temporary bracing in place and
mecasured inside and outside, at any cross sections along the
length, shall not exceed 1% of diameter. The 1lengths of all
completed sections shall conform to the lengths shown on the
Drawings with a tolerance of plus or minus 3 nm. Any point oa
the ends of a cylindrical section shall be within a tolerance of
plus or minus 1.5 mm with respect to a plane normal to the
longitudinal axis of a section. Angles of bends shown on the
Drawings shall be within.a tolerance of plus or minus 5 minutes
of angle. Edges of adjoining plates to be welded shall match
with a maximum allowable offset at any point of 1.5 mm. The
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tolerances listed are exclusive of any allowance by the
Contractor for shrinkage or distortion. Tolerances for ends of
sections connected with flexible couplings shall be those
recommended by the coupling manufacturer. The pipe shall be free
from indentations, projections, or roll marks for a distance of
12" from the end of the pipe to make a tight joint with the
rubber-gasket type of coupling. The outside diameter of the pipe
shall not be more than 1/32" smaller than the nominal outside
diameter for a distance of 12" from the end of the pipe and shall
permit the passing for a distance of 12" of a ring guage which
has a bore 3/32" larger than the nominal outside diameter of the
pipe. The minimum outside pipe diameter shall be determined by
the use of a steel tape circumferentially applied to prevent the
shipment of undersize, out--of-round pipe.

F. Erection Provisions. Attachment to shell of brackets clip
angles, eyebolts, etc., will be permitted for use in erection,
provided that such attachments do not impair the strength of the
penstock. All bracing, supports, anchorages, and any fixtures
that may be required for accurately holding, setting, adjusting,
and aligning the penstock during transporting, placing, testing,

or concreting shall be designed, furnished, and installed.
Drawings of such attachments showing all details, including
welding, shall be submitted for review before fa»rication. All

"such attachments shall be removed after erection, and welds
ground flush, except where they will be embedded in concrete.
Spiders for maintaining the shape of the penstock during concrete
placement shall be furnished.

. G. Erection and Inst:llation. All segments or sections shall
be individually assembled and held together by temporary
fastenings and bracings. When assembled and ready for welding,
the adjoining segments or sections shall be rigidly held with end
spacing as required for full penetration welds. Dimensions and
tolerances will be checked by the ENGINEER prior to final welding
and/or placement of concrete. The ends of the penstock branch
pipes shall be trimmed and welded to the valve extensions.

. H. Grouting. After concrete encacement, the ENGINEER will
check for voids by tapping the penstock. If voids are
discovered, the Contractor shall drill through the penstock and
grout between the penstock plate and the encasement concrete at
the location «<f the voids. The penstock shall be completely
repaired after grouting to the satisfaction of the ENGINEER.

T. Field Tasts
l. General. The main penstock, the bifurcation, and the

branch penstocks shall be filled and checked for leakage and
laler pressure tested in the ficld under operating conditions in
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accordance with Section 16, "Transportation, Sforage and

Installation of Owner Furnished Equipment". The operating
pressure test shall be made after completion of all welding and
weld inspection and repairs subsequent to the leakage test.

2. Leakage Test. With the forebay filled to its maximum
operating level and the penstock filled with water, the entire
length of the main penstock, bifurcation and branch pipes shall
be inspected for leakage. The flexible joints shall be examined
around their entire circumference. All leaks found shall be
repaired and welds reexamined as specified in 7.7-06, C, 9, "Weld
Inspection”.

. 3. Operating Pressure Test. With the turbines operating
at full gate design discharge and output, full load rejection
will be made in the normal turbine gate closure time. The entire
length of the main penstock, bifurcation and branch pipes shall
be inspected for leakage. The flexible joints shall be examined
around the entire circumference. All leaks found shall be
repaired and welds reexamined as specified in 7.7-06, C, 9, "Weld
Inspection”.

J. Cleaning of Interior. Immediately prior to the start-up

_aﬁd testing of the wunits, the interior of the main penstock,
" bifurcations, and the branch penstocks, all foreign objects shall
be removed. Sand and grit shall be . removed by sweeping or

vacuuming in a manner that prevents injury to the painted
surface.

7.7-07 PAINTING

Painting will be done 1in accordance with the applicable
provisions of Section 10, "Painting".

7.7-08 MEASUREMENT AND PAYMENT

) A. Penstock. l'ayment for detailing, furnishing, installing,
testing and painting the penstock; decigning, detailing and
furnishing all erection supports, bracing vnd temporary
connections necessary for assembling, bracing, supporting and
holding penstock sections during transporting, erecting, welding,
concreting and testing; detailing and constructing the concrete
anchor blocks and saddle ' supports for the penstock, will be made
at the 1lump sum price for penstock which price shall include the
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cost of performing all the work except for the items listed under

B and C below. No secparate payment will be made for grouting
behind concrete encased portions of penstock, for temporary
fabricating or erection accessories required such as

anti-friction pads on saddles, flexible joints, drain flange and
ring stiffners, and the cost thereof shall be included in the
lump sum price for penstock.

) B. Clearing, Grading and Excavation. Measurement and Payment
for Clearing, grading and excavation 1is <covered in Section 3,
‘"Excavation, Fill and Backfill".

C. Concrete Work. Measurement and payment for all concrete
work is covered in Section 5, "Concrete Work".
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PART VII - TECHNICAL PROVISIONS

SECTION 8 - METALWORK

7.8-01 SCOPE

, In accordance with the specifications contained in this
section and as shown on the Drawings or as directed, the
Contractor shall furnish all plant, equipment, labor, and
materials and shull detail, fabricate, furnish, install, and
paint or galvanize (when shown an the Drawings and/or as
specified) structural steel, and miscellaneous metalworl:,
including but not limited to the following items:

A. All structural steel complete with anchor bolts, bolts,
and faste.ings, including but mot limited to the following:

1. Trashrack, supporting frame and guides at intake,

2. Trashrack, supporting frame and guides at penstock
forebay

3. Secaling framc and guides for buikheud at intake

4. Sealing frame and guides for bulkhead in low
level outlet sluice

5. Secaling frame and guides for bulkhead at forebay

B. Power housc crane rails, mounting hardware, and
accessories,

C. Cast iron frames, covers and gratings.

D. Miscellaneous metalwork complelte with anchors, bolis and
fastenings, including but not limited to the following:

l. Structural steel for precast concrete covers, hatch
frumes, plate covers, gratings and grating frames.

2., Mectal ladders and embedded rungs.

3. Guard angles, c¢ye bolts, U-hooks, inserts, and
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expansion anchors and anchor bolls, including Lhose required for
mounting ol precast  concrete and of cleclrical and mechanical
equipmoent, {Anchor bolls to be furnished with the etectrical and
mechanical equipmwent arce excluded from miscellancous melalwork).
Tops of all cxposed anchor bolts shall be galvanized Lo a point 2
in. below the concrete surface.

4. Mctal staff gauges.

5. Stainless steel weir plate at the desilting basin

6. Stecl pipe railing.

7. Structural steel supports for attachment of
electrical ducl supports.

All bolts, nuts, wasihcrs, weldment, and other items
necessary for the permanent installation of the above items of
work shall be furnished. Shop connections shall be welded unless
otherwise approved. FErection or fabrication in the field shall
be by bolting, arc welding, brazing, or by any combination
thereof, as directed, and the Contractor shall be prepared to
perform all Lhese clusses of work.

E. Chain Link Fence and Gales

7.8-02 MATERIALS

Materials shall be new and of first class quality, suitable
for the purpose, freec {rom defects and impertfections. Defective
material shall »ot be repaired and used in the construction
without the pr or approval of the ENGINEER. Delects in welds
shall be repaired by chipping out to sound metal and rewelding.

The molerials furnished under this section shall conform to
the following standards:

Material Standards
Structural Steel (shapes, plates, ASTM--A36, "Srecification
bars, slecl bolls, nuts, and for Structura. Steel”.

washoers)
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Crane Rail

Cast Ircn
Gratings,

Frames, Covers,

Metal Staff Gages

Corrosion-Resisting Steel

Corrosion-Resisting Steel

Stecel

Corrosion-Resisting

Corrosion-Resisting Steel

High-Strength Steel Bolts:

and Yard Drains

Bars

Nuts

Bolts
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ASTM-AL,
for

"Specification
Carbon-Steel Rails".

ASTM-A48,
for Gray

"Specification
ITron Castings".
Gages shall be style M25
as manufactlured by
Leopold and Stevens
Instruments, Portland, OR,
or equal, Gages shall be
divided into centimeters,
with every five centimelers
nwibered as a decimal
portion of a mcter; .05,
.15, ete.

.10,

ASTM-A242, "Cpecification
For High Strenglh, Low
Alloy, Structural Stecel"

ASTM-A276, "Specification
for Hot-Holled and Cold-
Finished Stainless and leat-
Resisling Stecel Bars",
Type 300 and Type 316,

ASTM--A194, "Specification

for Carbon and Alloy Stlecel
Nuts for Bolle and for High-
Pressure and High-Temperatu.e
Service", Type 416.

ASTM-A1493, "Specifications
for Alloy-Steel Bolting
Materials for

High Temperature Service",
Type 410.

ASTM--A325, "Specification

for High-Strenglh bolts
for Structural Steel Joints,
I=zcluding Suitable Nuts
and Plain Hardened Washers".
ASTM-A449, "Specification

sor  Quenched and Tenpered
Strel Bolts and Studs
Ircluding Suitable Nuls and

-



Other Steel Bolts, Nuts, Washers,
and Tension Anchor Rods

Zinc Coating for Bolts, Nuts,

and Washers

Welding Electrodes

Lock Washers

Expansion Anchors

Chain Link Fence and

Gates
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FPlain Hardened Washers",

ASTM-A307, "Specification

for Low-Carbon Steel
Externally and Internally
Threaded Standard
Fasteners". Bolt heads
to be embedded in concrete
shall be square, unless

otherwise indicated.

ASTM-A1563, "Specifications

for Zinc Coaling (Hot-Dip)
on Iron and Steel Hard-
ware",

AWS, A5.1, "Specifications
for Mild Steel-Covered
Arc-Welding Electrodes" and
AWS, A5.5H, "Specification
for Low-Alloy Steel-Covered
Arc-Welding Electrodes”.

Spring Steel, SAE
proportions, regular
series.

Standard WEJ-IT expansion
anchors as manufactured
by WIJ)-1IT Expansion
Products, Inc., Industrial
Park, Breomficld, CO, or
equal.

Chain 1link fabric shall
be galvanized (zinc coated)
steecl fabric No.Y guape
wire, belically wound and
interwoven cont inuous chain
Jink fabric having 2-in
(50.8 mu! squaro mesh.,
The fabric shall be zinc
coated by the hot dipping

process after weaving,

The weight of the coating
per square footl (0.09
square meters) of wire

.surface shall be not less

than L.202 (34 g).
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fence posts, top rails
and braces shall be
galvanized (zinc coated)
standard steel pipes
having the minimum
diameters given below:
Corner and line posts
3" (76.2 mm)
Top rail and Braces

1 5/8" (41.3 mm)

Rarped wire shall be 12
guage, 2-strand double-
galvanized steel wire
with 4-point aluminum

alloy barbs spaced 4 in
(101.6 mm) on centers or

less.
Chain link accessories
shall be in accordance

with Federal Specification.

RR-F 191/4A or approved
equal. '

7.8-03 WORKMANSHIP

) A. General. Design, fabrication, and erection of metalwork
shall conform to the applicable provisions of the AISC
"Specification for the Design, Fabrication, and Erection of
Structural Steel for Buildings", and the AISC "Code of Standard
Practice for Steel Buildings and Bridges". Only qualified welders
shall be employed on the work, and upon request, they shall be
required to submit satisfactory evidence of their ability before
being allowed to perform work. The technique of welding
employed, the appcarance and quality of the welds made, and the
methods used in correcting defective work shall conform to AWS
D1.1, "Structural Welding Code". All Welds on handrailing shall
be ground smooth and flush. .

B. We}ding
1. General. All welding shall be performed by the

electric-arc method, by a process that excludes the atmosphere
from the molten metal, and where practicable, by automatic
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machines. Machined surfaces of parts affected by welding shall
be machined to' final dimensions after welding.

2. Minimum Weld Requirements. All welds shall be made
continuous. The minimum size of fillet welds shall be 1/4 in.
All butt wealds shall be full penetration, welded from both
sides.

3. Preparation of Base Material. Members to be joined by
welding shall be cut to shape and size by mechanical means such
as shearing, machining, grinding, or by gas or arc cutting, to
suit the conditions. The edges of surfaces to be welded shall be
of sound metal free of visible defects, such as laminations or
defects caused by cutting operations, and free from rust, oil,
grease, and other foreign matter.

4. Technique of Welding. The technique of welding, the
appearance and quality of the welds, and the methods used in

correcting defective work shall conform to the AWS Dl1.1,
"Structural Welding Code". Special care shall be taken to avoid
undercuts along the seams or warping of the structure. If

undercuts appear along the welds, they shall be filled using a
small diameter electrode of the same composition as the original
electrode.

5. Welding Qualifications. The qualification of welding
procedure%, welders, welding operators, and tackers shall conform
to standards at least equal to Part 5, "Qualification", of AWS
Dl1.1, "Structural Welding Code". The Contractor shall furnish the
facilities and all equipment materials and other articles
required to perform qualification tests of his welders and
welding operators. Certificates of welders’ qualifications shall
be submitted when requested. :

6. Weld Finish. Welds shall in general be treated so

that they will display goocd appearance and a surface suitable for
painting. Structural welds shall be graund and blended to avoid
stress raisers. All welds which required nondestructive
examinations shall be dressed by chipping and grinding as
required for good interpretation by weld examination.

7. Examination of Welds. All welds shall be given
complete nondestructive examination by ultrasonic, dyc penetrant
or magnetic particle methods.

C. Trashracks

l. General. Trashriucks shall be prov1ded with the rack
bar spacing as shown on the drawings.
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with an approved zinc spray. The fences shall conform to the

alignmnent and finish grade indicated, with posts plumb and fabric
stretched taut.

2. Post Setting. Posts shall be either anchored to
concrete or set in concrete footings to the depths shown on the
Brawings. The posts shall be set vertically in the excavated
holes to the required depth, braced, and held in this position
while -the concrete is tampaed around the posts filling the entire
hole and until the concrete has set 7 days. All posts shall
extend 1 m into footings and the footings shall extend 0.1 m
below the post bottom. The concrete footings shall have a
diameter of not less than 0.4 m for all posts.

. 3. Fabric shall be attached to the line posts at
intervais of not more than 300 mm on centers with fabric bands or
3 gage steel wirve. Care shall be exercised to equalize the
tension or pull on each side of the posts. Barbed wire shall be
stretched taut and fastened to each post as described herein, as
shown on the Drawings, or as required.

G. Materials used during Construction.

All Welding rod required for field welds and all anchors,
temporary bracing, tie rods, shims, <clamps, erection bolts, and
other miscellaneous materials required to place metalwork in

position and hold it in proper alignment during concrete or grout
placing shall be furnished.

7.8-04 PAINTING AND GALVANIZING.

Painting and galvanizing shall conform to the applicable
requirements of Section 10, "Painting".

7.8-05 MEASUREMENT AND PAYMENT

A. Trashrack, Supporting Frame and Guides at Intake and

Penstcck Forebay. Payment for detailing, fabricatigg,
furnishing,installing and painting structural steel complete with
" anchor bolts, bolts and fastenings for the trashrack, supporting

frame and guides at the intake and the peqstock forebay will be
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made at the lump sum price for trashrack,supporting frame and
guides at intake and penstock forebay.

) B. Sealing Frame and Guides for Bulkhead at Intake, Forebay
and Low Level Outlet Sluice. Payment for detailing fabricating,
furnishing, installing, and painting structural steel complete
with anchor bolts, bolts and fastenings for the sealing frame and
guides for bulkhead at intake, forebay and low level sluice will
be made at the lump sum price for sealing frame and guides for
bulkhead at intake, forebay and low level sluice.

C. Metalwork. Measurement for payment for metalwork other
than that for trashracks, sealing frames and architectural
metalwork will be based on the number of Kilograms detailed,
furnished, installed, tested and painted or galvanized (or both)
as specified and as shown on the Drawings or as directed.

Determination of weight shall be made, where applicable,
according to the provisions of Section 9 or the AISC "Code of
Standards Practice for Steel Buildings and Bridges". Measurement
for payment will be made for anchor bolts, bolts, anchors, tie
rods, base plates, and shims shown on the Drawings. No
measurement for payment will be made for temporary bracing,
clamps, erection bolts, weld metal, and other miscellaneous

materials required to place metalwork in position and hold it in
~proper alignment during concrete or grout placing, and the entire
cost thereof shall be included in the prices for the various
metalwork items. Payment will be made at the unit prices for the
following items:

Powerhouse Crane Rails, Mounting Hardware, and
Accessories

Cast Iron Frames, Covers and Gratings
Miscellaneous Metalwork

) D. Chain Link Fence. ‘Measurement for payment for chain-link
fence will be based on the number of 1linear meters furnished,
installed, and galvanized as specified and as shown on the
Drawings or as directed. Payment will be made at the unit price
for Chain-link Fence, which prices shall include all costs except
concrete and cement. Separate payment will be made for concrete
and cement used in the fence foolings, anchor blocks, stops,
etc., in accordance with the applicable provisicns of Section 5,
"Concrete Work".

E. Barbed Wire Fence. Measurement for payment for barbed
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wire fence will be based on the number of 1linear meteré

furnished, installed, and galvanized as speciried and as shown on’

the Drawings or as directed. Payment will be made at the unit
price for barbed wire fence, which prices shall in include all
costs except concrete and cement. Separate payment will be made

for concrete and cement used in the fence footings, anchor.

blocks, stops; etc., in accordance with the applicable provisions
of Section 5, "Concrete Work".

F. Architectural Metalwork.. Architectural metalwork shall be
paid for in accordance with Section 9, "Architectural Work".
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used in 1 hour afler waler has been first mixed into the batch.
2. Installation.

a. Partition walls shall be laid plumb and true to
the lines and dimensions indicated on the brawings. Concrete
blocks shall be dampened, not saturated, imnediately beftore
installation. Vertical joints shall be staggered so that the
Joints of one course are an equal distance from Lhe Joints of the
adjacent coursc. All unils shall be laid in a divided bed of
mortar, wilh all head and running joints filled, except that
control joints shall be raked back and caulked.

b. Reinforcement shall be installed in the first
and second bed joints, B in. arart immedialely above lintels and
below sills, at openings and in every Lbird bed joinl elsewhere.
Reinforcement in the second bed joint above or below openings
shall extend 2 ft. beyond the jambs. A1l other rcinforcement
shall be ccntinuous except that it shall not pass through
vertical mascnry control joints. Side rods shall be lapped at
least 6 in. at splices to insure continuity of reinforcement.
Corners of partitions shall be reinforced with prefabricated
corner sections.

¢. Anchorage of masonry partition units to adjacent
concrete shall be with dovetail anchors, for which slots shall be
set into the «concrete during [forming. The spacing of the
dovetail anchors shall be at every third horizontal Jjoint,

7.9-03 WATERPROOFING TOP COAT FOR ROOF

A, General. The Contractor shall furnish and <pply a top
coating to the exlerior surface of the Rowerhouse roof which
renders the surface impermecable to the entrance of water.

B. Materials., The toupcoal shall be a two comvonent, high
tensile strength alivhalic polyurethane elastomer coaling such as
ELASTUFE 200 FR  as manulactured by Uniled Coatings, P.0. Box
4158, Spokane Washinglon, 93202, The Lopcoal shall be a
permanently flexible "brealhing" mewmbrane, which allows moisture
and vapor pressure from the building interior to escape through
the coating and is impervious to mass water penctration from Lhe
exterior, It must be resistant to accelerated weathering from
ultraviolet radiation (no dcleterious cffects, no surface
checking or cracking, wo chalking or color fade should be
observed after 3000 hours of contlinuous exposnre).
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*C. Application

1. Surface Preparation. The roof surface musl be dry,
clecan, free of pollution fall out, dirt, grease, surface
chemicals, or other foreign contaminants which will interfer wilh
proper adhesion. Cieaning of surfaces can be accomplished using
a non-phosphate, biodegradable chemical cleaner and waler. The
surface should then be thoroughly rinsed wilh clean, fresh water
to remove all traces of the chemical cleaner.

2. Mixing Coating. ELASTUFF 200 FR is a two component
material available in 1 gallon (3.8 liters) and 5 gallon pails
(19 liters), One component is the Dusocynate resin. The other
component is the curative resin. Equal proportions of the. two
components should be thoroughly wmixed prior to application in an
air operated or other ¢éxplosion proof mixer wilth a blade capable
of uniformly mixing the entire container (1/3 horsepower for 5
gallon pail). The manufacturers recommended mixing and set times
should be carefully followed. The mixed, sprayable potiife of a
.mixture will depend upon the temperature and humidity and should
be carefuily monitored in accordance with Lhe manufacturers
instructions.

3. Coating Application. ELASTUFF 200 FR may be applied
by brush, roller or airless spray. Airless spray equipment
capable of 2000 psi (14,780 kPa) and i gallon per minute (3.8
1/minute) delivery can be used. The filter in the pump manifold
should be 100 mesh. A reversible self cleaning spray tip with
orifice size of .015" to .019" (.381 to .482 wm) and minimum 40
degree fan angle should be uscd. '

A base coat of material equal to Elastufl B00 shall be
applied in one coat at a minimum rate of 1 gallon per 150 sq.
ft. Allow Elastuff 800 to cure at least overnight bult not more
than 72 hours before applying the Lop' coat of Elastuff 200 FR.
The application rate fTor the Elastuff 200 FR top coat shall be in
accordance with the manufaclurers recommendalions.

7.9-04 DOORS AND FRAMES

A. General. The Contractor shall furnish and dinstall all
doors, frames, or bucks, trims, and finish hardware as specified
hercin and as shown on the Drawings. All boltls, c¢lips, anchors,
slecves, and connecting members shall be provided tor proper
anchorayge and support of all work. Anchors shall be heavily
conled with a biluminous material. Machine screws and bolts in
concealed locations shall be palvanized or cadmium-plate stecl.
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Doors and frames shall be fitted and reinforced for all finish
hardware from tempiates furnished by the hardware manufacturer.

B. Submittals. Shop Drawings for aluminum doors, and the
roll-up scrvice door shall be furnished by the Contructor and
shall show all dimensions, gauges, reinforcements, cutouts,
attachment to adjacent construction, and other pertinent data.

C. Aluminum Doors

1. Aluminum doors as shown on the Drawings shall be
"Kawneer Flush Door" as manufactured by Kawneer Company, Niles,
MI, "Flush Pancl Door" as manufactured by Cronstrons
Manufacturing Inc., Minneapolis, MN, or equal. Door, door frame,
glazing moundings, and trim shall be extruded of 60G3-T5 aluminum
alloy and temper (ASTM-R22!, "Specilication for Aluminum-Alloy
Fatruded Bars, Rods, Wire, Shapes and Tubes" G.S. 10A-T5”).
Sandwich core panels shall consist of #10 paltern architectu:al
quality 5005 aluminum alloy ~face sheets, 1/8-in. thick tempered
hardboard impact reinforcement for the face sheets, and a.
foamed-in—-place polyurethane foam core. All screws and
miscellancous fasteners shall be aluminum, stainless steel, or
zinc-plated stecl 1in accordance with ASTM-A164, "Specification
‘for Electrodeposited Coatings of Zinc on Steel". Hardware shall
be furnished and installed by the door manufacturer as a shop
- operation. '

2. All exposed surfaces of aluminum door and framing.
shall be free of scratches and other serious surface blemishes.
Finish of aluminum shall be anodized white.

) 3. Glass panel shall be  furnished by the door
manufacturer as a factory operation and shall be 1/4-in. thick,
square-pattern wire glass.

D. Installalion of Aluminum Doors. Frames shall be set
plumb, square, level, and in alignment, and sccurely anchored.
Aluminum surfaces that will® contact concrdéte, masonry, or stecel
shall be Dback-painted before ercction with alkali-resistant
bituminous paint. Mecetal-to-metal joints between members shall be
caullted and excess material removed. Caullking of joints belween
metal and masonry or concrete is included in 7.9-07, "Caulking."
Doors shall'be accurately hung with proper clearances, and the
speci ficd hardware shall be installed. Atter crection, hardware
snall be adjusted. Joinls shall be milled to a hairline,
water-tight il and formed with mechanically dovetailed or
irterlocking shapes and shall be reinforced and ecither welded
along concealed lines ol conlact or secured mechanically and by
conce: led welding.
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*E. Steel Kolling Door

I. Rolling door shall be a steel rolling door operatled
by chain aud reduction gears, such as manufactured by Atlas Door
Corp., Edison, NJ or by Apton Door-Div. of the Union Corp., 01d
Forge, A, or cqual. The curtain shall be composed of
interlocking flat slats formed of 22 gage galvanized stecel with
galvanized stecl backing to safely resist a wind load of 30 psf.
Ends of slats shall be provided with endlocks with integral slat
lugs as windlocks, which engagk bars and lock the curtain in the
guides. The curtain shall be reinforced with bottom bar of 2
angles placed back to back. The «curtain bottom bar shall be
provided with ncoprene loop asiragal to act as a seal at the
sill.

2. Counterbalance assembly shall consist of tempered
helical torsion springs wilh 25% safety factor, mounted: on shaped
cast anchors, supported by a continuous solid torsion rod. This
mechanism shall be permanently 1lubricated and enclosed within a
-steel pipe shaft of sufficient diameter to allow not more than
0.03 in. deflection per foot of barrcl length when under full
load. The spring tension adjusting wheel shall be readily
accessible from outside of end bracket plate.

3. End brackel plates which shall house ends of the door
coil and. carry the pipe counterbalarcing shaft shall be of steel
plate no less than 3/16 in. thickness. The drive end bracket
plate shall be fitted with a ball bearing.

4, Guides shall be built of structural steel angles to
form a slot of sufficient depth to retain curtain 1in guides
against specified windload and shall have guide weatherstripping .
on each guide.

5. Hood, to house the coil, : shall be galvanized sheet
retal of not less than 24 gauge, and shall be continuous between
door supporting brackels. Hood shall be provided with
intermediate brackets spaced not more than 10 ft. apart and
shall be furnished with ncoprenc air baffle. ’

F. Installation of RHolling Stecl Door. The door shall be set
plumb and true in | the opening. The joints between exterior door
frames and walls shall be carefully cuulked. Adequate protection
shall be provided during crcction to prevent damage to finished
work. After erection, all work shall be clecaned of protective
‘materials and surface blemishes and then painted in accordance
with Section 10, "Painting".

G. Thresholds. Thresholds shall be carefully Titted to "jambs
and shall be secured to the [loor as rccommendcd by the
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manufacturer. Thresholds shall be extruded aluminum alloy 6063T5
with mill finish and shall be "PG649 Series" as manufactured by
Reese Enterprises, Inc., Rosemount, MN, "#560" as manufactured by
Zero Wealher Stripping Co., Inc., Bronx, NY, or equal.

7.9-05 WINDOWS

A. General. The . Contractor shall furnish and install all
windows, frames, and finish hardware as specified herein and as
shown on the Drawings. All bolts and anchors shall be provided
for proper anchorage and support of all work. :

B. Submittals. Shop drawings for aluminum windows shall be
furnished by the Contractor and shall show all dimensions,
gauges, reinforcements, attachment to adjacent construction and
other pertinent data.

C. Aluminum Windows

1. Aluminum windows as shown on the Drawings shall be as

manufactured by Kawneer Company, Niles, Maine, or equal. Window,
window frame, glazing mouldings, and trim shall be extruded of
6063-T5 aluminum alloy and temper (ASTM-B211, "Specification for
Aluminum Alloy Extruded Bars, Rods, Wire, Shapes and Tubes" G.S.
10A-T5). All screws and miscellaneous fasteners shall be
aluminum, stainless steel, or zinc-plated steel in accordance
with ASTM-ALlGA4, "Specification for Electrodeposited Coatings of
Zinc on Steel”. Hardware shall be furnished and installed by the
window manufacturer as a shop operation.

2. All exposed surfaces of aluminum window and framing

shall be free of scratches and other serious surface blemishes.
Finish of all aluminum.shall be anodized white.

3. Glass panel shall be Tfurnished by the window
manufacturer as a factory operation and shall be 1/4 in. thick
squarc-pattern wire glass.

4. The windows may be furnished as single or multi-louverecd
panel windéws which can be opened Tor ventiletion., The opening
apparatus shall be capable of supporting the windows in any open
position without wmovement with an upward or downward force of 20
'psf  produced by wind turbulence. When closed, the adjacent
panels must fit Ulightly against each other and the contiguous
frame to prevent Lhe entrance of dusl and water.

D. 1nsta}lntion of Aluminum Windows. Framcs_shall be sect
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plumb, square, level and in alignment, and securely anchored.
Aluminum surfaces in contacl with concrete shall be back painted
with alkali-resistant bituminous paint. Caulking of joints
between metal .and concrete is included in 7.9-07, "Caulking".

7.9-06 FINTSH HARDWARE

A. . General. Hardware for all doors and windows shall be
furnished and installed. Doors and frames shall be ptepared in
the shop to receive all hardware. Where necessary, templates
shall be wused so that the work of the various parts will fit
together in a proper manner. Padlocks shall be furnished as
specifleg.

B. Materials. All hinges shall be manifactured by C. Hager
and Sans, St. Louis, MO, Stanley Hardware, New Britain, CT, or
equal. All other hardware shall be as manufactured by P & F
Corbin, ~New Britain, CT, Yale Lock and Hardware Division, Rye,
NY, or equal, excepi that hardware for aluminum doors shall be ag
manufactured by the door manufacturer. All butts, lockfronts,
knobs, escuthcons, stops, strikes, holders, and closers shall be
‘of bronze with dull nickel finish. No items of hardware, except
where required, shail be made of or contain any steel parts.

C. Keyiné. All cylinder locks included hercin shall be keyed.

alike. Three keys shall be furnished for each lock.

7.9-07 CAULKING

A. General. Caulking shall be installed in joints around
metal frames built into masonry. and/or cConcrete and at all
contracticen joints. This shall include ‘jgints at all doors and
panels, around sills, under "wealher-proofl thresholds, at
flashing, and all other places dindicated on the Drawings or
required for.tithe weatherproofing of the building.

B. Malertial
1. Caulking Compound. Caulking compound, unless
otherwise specified, shall be off-white "Mono Liquid Polymer" as
manufactured by Tremco Co., Cleveland, OH, "Flexiseal One Part

Polysulfide" as manufactured by Dap Tuc., Dayton, OH, or equal.

2. Nopce Yarn. Rope yarn shall be raveloed strands of rope

V1i-9-4

AN
N



IF3 No. PCH-2-85 LOT 11

fiber, free from oil or other slaining element,

3. Sealer. Sealer shall be as recommended by the
manulacturer of Lhe caulking compound.

C. Application. All particles of mortar, dust, and other
foreign matter shall be brushed out and just prior to caulking
the joints . grooves shall be <cgated with an application ~of

sealer. Where a suitable backstop has not been provided, the
back of the joint shall be packed tightly witlh rope yarn,

" Caulking in joinls shall be a minimum of 3/4 in. in depth and
1/4 in. in width wunlecss otherwise indicated on the Drawings.

Caulking shall be applied by gun method, driven into the joints
with sufficient pressure to force out all air and to solidly fill

the joint groove. Caulking where exposed, shall be_free of
wrinklces, and be uniformly smooth. Joints shall be filled

slightly convex to obtain ,a flush joint when dry. Caulking
arcund all openings in concrete and masonry shall include the
entire perimeter of each _opening. Upon completion of the
caullking, any caulked joints not entirely filled shall be
roughened, filled as specified, and the exposed surface tooled
smoolli.

D. Cleaning. The surfaces of all materials adjoining

'éaulking Joints shall be cleaned of smears of compound or other
soiling resulting from the caulking application.

7.9-08 MEASUREMENT AND PAYMENT

A. Architectural Work. Measurement for payment for
architectural work will be ‘based on the number of wunits of
measurement., fLabulated below, furnished and _installed as
specified and as shown on the Drawings or as otherwise approved
or directed. Payment will be made at the ptrice for the following
items: ) ' :

Unit of

ITtem Measurement How Measured'
Concrete Square,MeHbrs Total wall area
Block Masonry (single face)
(1ncludps rcwnfor01ng, less holes
mortar, dove . il larger than 1 sq/m.

anchor, anchor slot,
and linlels)
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Waler proofing Square Meters Total area installed
Topeoat fur roof

Aluminum Windows Square Mcters Total area installed
Aluminum Doors pach Total number installed(2)

Polling Steol :
Door ) each Total number installed(1l)

R. Other Items

1. Cement, Sand, Lime, Formwork, and Reinforcing. No
scparate payment will be made for cement, sand, lime, formwork,
or reinforcing used in masoary, and the vntire cost thereof shall
be included in the prices of masonry.

2. Caulking. Mo scparate payment will be made for
caulking, and the entire cost thereof shall be included in the
prices for doors and windows, or olher applicable items which
required caulking.

3. Louvers in Windows and Doors, Frames, Anchors, Trim,
and Thresholds. No separatlc payment shall be made for louvers in
wvindows and doors, frames, anchors, trim and thresholds, and the
enltire cost thercol shall be included in  the prices of doors and
windows.

4. Finish Hardware. No separate payment will be made for
finish hardvare (excluding padlocks - specified above), and the
entire cost thercof shall be included in the prices of doors and
windows. E
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PAR& VII - TECHNICAL PROVISIONS

SECTION 10 - PAINTING

‘7.10-01 SCOPE

) In accordance with the specifications contained in this
Section and as shown on the Drawings, the Contractor shall
furnish and apply all paint. Surface to be painted shall
received the preparatory treatment and number of coats prescribed
in 7.10-09, "Painting Schedule", unless specifically ' exempted
elsewhere. The applicable provisions of the SSPC "Steel
Structures Painting Manual", Volumes 1 and 2, shall apply for all
metalwork unless specifically covered otherwise.

7.10-02 STANDARD PRODUCTS

All materials, supplies, and articles shall be the standard
products of recognized reputable manufacturers.

7.10-03 CLEANING AND PREPARATION OF SURFACES

) A. General. Cleaning and preparation of surfaces shall be as
specified in 7.10-09, "Painting Schedule".

. B. Protection of Adjacent,Surfaces;'Machinery components,
such as gale mechanisms, - shall be blast-cleaned with care to

prevent blasting materials from 'entering or damaging bearings,
machined surfaces, and similar precision parts.

7.10-04 PAINT APPLICATION

Paint application shall be in accordance with Specification
SSPC-PAl, "Shop, Field and Maintenance Painting".

VII-10-1
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7.10-05 DRYING TIME PRIOR TO IMMERSION.

Surface ‘to be immersed in water or oil shall be dried a
minimum of 5 to 9 days prior to immersion, depending on the type
of weather prevailing; the lesser drying time shall apply to
periods when rapid drying conditions prevail. Regardless of the
type of coatings, the Jongest drying time practicable shall be
allowed for the last coat prior to immersion.

7.10-06 COLORS

Colors shall be as shown on the Drawings or as otherwise
directed.

7.10-07 CODE MARKING OF PIPING SYSTEMS

All exposed piping shall be code marked by colored bands and
arrows of an approved adhesive material Lo indicate the type of
.service and the direclion of flow. Bands shall be approximately
2 in. wide around the full circumference and shall be applied at
the points of entering and leaving a spuce, at all valves, and at
sufficient intermediale locations as will conveniently show the

type of service. A framed and glazed colored chart showing the
indicating colors and the syslem which they represent shall be
furnished and installed where directed. The indicaling colors

for® the various pipe systems shall be as shown on the Finish
Schedule of the Drawings.

7.10-08 SHOP AND FIELD PAINTING

Painting of ferrous metal surfaces may be done eilher in Lhe
shop or in the field, excepl as specitically covered otherwisc.
Shop painting may consist of the specified surface . .preparation
and prime coats wilh the remainder of the finish coals applied in
the field or may consisl of the specified surface preparation and
the specified total number of coats except that coal Lar cpoxy
paint systems and/or the catalyzed epoxy resin systems shall be
applied in the ficld. Surfaces requiring ‘protection during
shipment shall be painted in the shop with t(he necessary shop
coats. The prime coals and the finish coats shall be touched-up
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as necessary in the field. Manufacturers? stock items subjrmct to
atmospheric  eoxposure  which  are normally cleancd and primed or
painted in accordance wilh the wmanufacturer’s standard practice
may  be exempted from the specificd requirements fTor surface
preparalion and [irst coat. The interior of pipes 29 in. or
smallar  need not be painted cxeept as  specifienlly  covered
ot herwise, Surfaras shon-paintead wilh the manufacturer’s
standard finish shall be field painted wilh finish coats
‘compatible with the shep coats, and the paintls used on ferrous
metal subject to atmospheric exposure sholl  be compatible for
Toter application or either alkyd orr o0il- base painls 1if sao
.directed in the Tuture. Owner-furnished equipment shall be
touched-up as required with paint supplied by the respective
cquipment manuflaclinrers.

7.10-09 PAINTING SCHEDULE

Method of Surface Number of
Surfaces/Items to bg Painted Preparation Coats

A Gake Equipment. Gate cquip-
ment  furnished under these
Specifications <hall he shop
painted in accordance with-

7.14-08, "Shop Painting"

B. Penstock Tnterior and All SSPC-SP10, Near Shop or field
Ferrous Metal Subject to White Blast prime with one
Conlinuous Tmmersion in Cleaning coat and paint
Water, 0il, or Compressed with 2 coats
Air. These surfaces shall he of Coal Tar
painted in  aecordance  with Epoxy Polyamide
SSPC-PS-11.01, Coal Tar Npouv- Black "aint
Polyvamide Blacl  Paint Svsloem.

Surfaces sub jeoct in part to

continuous Jimmersion and in

part to continnous atmospherie
exposure  shall be painted as
if sub joct to conbinuous
immersion.
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Penstock FExterior and All SSPC-SP10, Three coals
Ferrous Mcetal Subject Near-White of pigmented
{o Intermiitent Immersion Blast - epoxy paint,
and Splash. These sur-— Cleaninyg final total
faces shall be painted in ac- thickness as
cordance with SSPC-PS-13, Epoxy per paint
Paint System excepl as other- manufacturer’s
wise specified. instruclions
. Ferrous Metal Subject

to Atmospheric Exposure.

1. Painted Surfaces. SSPC~SPG, 3 coats:
Ferrous metal subject to Commercial linseed oil
atmospheric exposure " Blast Cleaning primer, inter-
shall be painter in mediatle and
accordance witlth SSPC finish. Finish
0il Base Paint System coat shall be
No. 1.06, with Red the same as
Lead Linseed 0il Primer intermediale
(For Wealher - Exposed coat or latex
Wire - Brushed Steel) base paint for -
or with the manu- interior work
facturer’s slandard or machinery
painli. All Structural enamel for
steel work shall be equipment as
painttd with a white shown on
finish coat complying the drawings
with specif . cation or as directed.

SSPC -~ Paint 104-64
White or Tinted Alkyd
Paint, Type I.

2. Galvanized Surfaces. ASTM Specifica- Galvanize in
Rolled steel. shapes, tions Al23 and accordance with
bars, and plates, Al1H3 ASTM-A123 and
anzhor bolts, frames . AlG3.
covers, gralings, roadway
drains, guard angles,
chain link fences '
misccllanecous metal
where indicated, and
steel pipe handrails.
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Previously Galvanized
Surfaces. Sheel metal
ductwork, and exposed
pipe and conduit

Those surfaces shall be
painted in accordance
with SSPC-PS 2.05, "Alkyd
Paint System for Unrusted
Galvanized Steel".

Ferrous Metal in Contact
with Earth or Soil. These
surfaces shall be painted
in accordance with SSPC
Coal Tar Coating System
No. 10-01, "Hot-Applied
Coal Tar Enamel”.

Ferrous Mctal Embedded
in Concrete.

Aluminum “~or Copper Alloy
Surfaces coming in Contact
with Concrcte, Masonry, or
Metals of Different
Composition.

Interior Walls and
Wainscots.
1. Concrete and Masonry

as shown on the Finish
Schedule of. Lthe Drawing.

Wood Surfaces.,.
Framing lumber

Insulation or Piping.

IFB -No. PCH-2-

Solvent cleaning
and hand or
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cleaning
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and 3)
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Zinc dust-zinc
oxide primer,
and 2 coats of
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paint or
interior latex
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K. Paint Materials.

l. Coal Tar Epoxy-Polyamide. Coal tar epoxy-polyamide

shall conform to SSPC-Paint 16, Coal Tar Epoxy Polyamide Black
Paint.

2. Pigmented Epoxy Painl. Pigmented epuxy paint shall be
equivalent to 2-component Epoxy Coating in accordance with
Federal Specifications TT-C-535b, Type 11I.

3. PS 1.06 Linseed 0il Primer. Linseed o0il primer shall
conform to li.S. Federal Specification TT-P-86C, "Paint, Red Lead
Base, Ready-Mixed", Type I, Read Lead Linseed 0il Paint.

4. PS 1.06 Intermediate Coat. Intermediate coat shall
conform to SSPC-Paint 104-G4, "White or Tinted Alkyd Paint", Type
I, ITI, I11, or 1IV.

5. White or Tinted Alkyd Paint. White or tinted alkyd .

paint shall conform to SSPC~Faint 104, "White or Tinted Alkyd
Paint", Type I, 11, 111, or IV.

6. Machinery Enamel. Machinery enamel shall conform to
U.5. Federal Specification TT-E-489, "Enamecl, Alkyd, Gloss, {For
Extlerior & Interior Surfaces)", Class A, Air Drying.

7. Galvanizing {for Slructural Steel Shapes, Plates, and
Bars. Galvanizing for Structural Stecl shapes, plates, and bars
shall conform to AST i—AL2T, "Specification for Zinc
(Hot-Galvanized) Coatings on Products Fabricated from Rolled,
Pressed, and Forged Steel Shapes, Plates, Bars, and Strip", and
for bolts, nuts, washers, and locknuts si2il conform to ASTM-A153
"Specification 7for Zinc Coating (Hot-Dip) on 1lIron and Steel
Hardware". Defective or damaged galvanized coatings shall be
repaired with "AMCO Galvanizing Stick #332" as manufactured by

American Solder & Flux Company, 1903 Willard Street, -

Philadelphia, PA 19140, or equal, in accordance witlh the
manufacturer’s instructions.

8. Solvent Cleaner for Galvanized Surfaces. Solvent
clecaner for galvanized surfaces shall consist of dilute (aboul 5%
strength) muriatric  (hydrochlorid), phosphoric, or acetic acid.
An approved proprictary trecating agenl, applied in accordance
wilh the manufacturer’s instructions, may also be used.

9. Zinc Dust-Zinc Oxide Primer. Zinc dust-zinc oxide
primer  shall conform to U.S. Fed. Spec. TT-P-00641, "Primer
Coating, Zinc Dustl-Zinc Oxide", Type }1, Phthalic Alkyd Resin
Paint.
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K. Paint Malerials.

1. Coal Tar Epoxy-Polyamide. Coal tar epoxy-polyamide

shall conform to SSPC-Paint 16, Coal Tar Epoxy Polyamide Black
Paint.

2. Pigmented Epoxy Painl. Pigmented epoxy paint shall be
equivalent to 2-component Epoxy Coating in accordance with
Federal Specifications TT-C-535b, Type II.

3. PS 1.06 Linseed 0il Primer. Linseed o0il primer shall
conform to U.S. Federal Specification TT-P-86C, "Paint, Red Lead
Base, Ready-Mixed", Type I, Read Lead Linseed 0il Paint.

4, PS 1.06 Intermediate Coat. Intefmediaie coat shall
conform to SSPC-Paint 104-64, "White or Tinted Alkyd Paint", Type
T, I1, II1, or 1V.

5. White or Tinted Alkyd Paint. White or tinted alkyd
paint shall conform to S8SPC-Paint 104, "White or Tinted Alkyd
Paint", Type I, 11, II1, or 1IV.

6. Machinery Enamel. Machinery enamel shall conform to
U.S. Federal Specification TT-E-48Y9, "Enamcl, Alkyd, Gloss, {For
Exterior & Interior Surfaces)", Class A, Air Drying.

7. Galvanizing for Slructural Stecel Shapes, Plates, and
Bars. Galvanizing for Struclural Steel shapes, plates, and bars
shall conforn to ASTM-A123, "Specification for Zinc
(Hot-Galvanizcd) Coatings on Products Fabricated from Rolled,
Pressced, and Forged Steel Shapes, Plates, Bars, and Strip", and
for bolls, nuts, washers, and locknuts shall conform to ASTM-Al53
"Specification for Zinc Coating (Hot-Dip) on 1Iron and Steel
Hardware". Defective or damaged galvanized coatings shall be
repaired with "AMCO Galvanizing Stick #332" as manufactured by

American Saolder £, Flux Company, 19023 Willard Sireet, -

Phitadelphia, PA 19140, or equal, in accordance with the
manufacturer’s instructltions.

B, Solvent Clcancer for Galvanized Surfaces. Solvent
cleaner tor galvanized surfaces shall counsist of dilute (about 5%
strength) muriatric (hydrochlorid), phosphoric, or acetic acid.
An approved proprietary treating agent, applied in accordance
. with the manufacturer’s instructions, may also be used.

9. Zinc Dust-Zinc Oxide Primer. Zinc dust-zinc oxide
primer shall conform to U.S. Fed. . Spcce.  TT-P-00641, "Primer
Conting, Zinc Dust-Zine Oxide", Type 11, Phthalic Alkyd Resin
Painl.,

VII-10-6
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10. Alkyd-Base Paint. Alkyd-Base paint shall be Interior
Ordorless Alkyd Enamel, Semi-Gloss Tints, and Whites, in
accordance with Federal Specification TT-E-509b.

1. Inlerior Latex—Base Paint. Interior latex-base paint
shall be in accordance with Federal Specification TT-P-29g, Latex
Basc¢ Interior Flat White and Tints.

12, Zinc-Chromate Priming Paint. Zinc-chromate priming
paint shall conform to U.S. Fed. Spec. TT-P-645, "Primer, Paint;
Zinc-Chromate, Alkyd Type"

13. Solvent Cleaner for Other Than Galvanized Surfaces.
Solvunt Cleaner for other than galvanized surfaces shall be in
accordance with the récommendations of the paint manufacturer

14. High-Heat Resisting Paint. High-heat resisting paint
shall ~ conform to U.S. Fed. Spec. TT-E-496, "Enamel, Heat
Resisling Black".

15. Filler. Filler shall be "Block-Tex" B42WI concrete
and concrete block filler as manufaclured by Sherwin Williams, or
‘equal .

"16. Interior Wall Primer. Primer for concrete surfaces
to receive latex-, alkyd-, or epoxy-base paint shall be in
accordance with Federal Specification TT~8S~-179a, "Sealer,
Surface: Pigmented 0il-Type, Plaster and Wallboard".

17. Epoxy-Base Paint, Interior. Epoxy-base paint for
interior concrete shall be 1in accordance with Federal
Specifications TT-C-550a, "Glaze Coating System for Interior
Masonry"

18. Color Pigments. Color pigments for latex base paint
shall conform Lo the applicahle ASTM Specifications.

19, Alkali-Resislant Biluminous Paint. Alkali-resistant
bituminous paint shall meet the requirements -of Department of
Tnterior, Burcan of Reclamation Specificalion CTP-1 (Coal Tar
Paint), as %s,_without the addilion of thinner.

20, Aluminum Pigmented Varnish. Aluminum pigmented
varnish shall contain 2 1b of aluminum paste pigment (ASTM
SpeciTication D962, Type 2, Class B) per gallen of varnish
meeting Federal Specification TT-V-81, Type II,

21. Walerproofing Membranc. Itubber-base Tiquid sealer
for concrele surfacces shall be as manufactured by Carlisle Tire

VI1-10-7
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-nd - Rubber Division, Carlisle Corporation, Carlisle, PA or
equal.

22, Crcosote. Crecosote shall conform to U.S. Federal
Specification TT-C-655, "Creosote, Technical, Wood Preservative
(for) Brush, "Spray or Open-Tank Trecatment"”.

7.10-10 MEASUREMENT AND PAYMENT

A. General. Except as specified below Tor interior walls of
the powerhouse, no separate payment will be made for preparing
surfaces for painting or galvanizing or for furnishing and
applying paint or zirc, and the entire cost thereof shall be
included in the prices for the various items of work for which
painting.or galvanizing is specified.

. B. Painting Interior Walls of the Powerhouse. Measurement
for payment for painting interior walls of the powerhouse will be
based on the number of square meters of surface area prepared and
painted with the number of coats required as specified or as
otherwise dircc¢ted. Payment will be made at the unit price for
Painting Interior Walls of the Powerhouse.
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PART VII ~ TECHNICAL PROVISIONS

SECTION 11 - POWERHOUSE CRANE

7.11-01 SCOPE

. A. In accordance with the specifications contained in this
part and as shown on the Drawings, the. Contractor shall design,
detail, install, test and paint the powerhouse bridge crane.

B. General Description. The powerhouse bridge crane shall be
a_ double girder, trolley type, top running manual chain operated
bridge crane with a capacity of 5 tons. Independent chain
actuated mechanisms will be provided for the hoist, to move the
trolley along the girders and to move the bridge crane along the
supporting rails over the length of the powerhouse. All of the
chains shall be conveniently available to an operator standing on
the powerhouvse floor with the penstock distributor or the
assembled generator suspended frcm the hoist. A lifting beam and
cable sling will be provided for 1lifting those elements which
require more than one support during ‘installation and removal.
The bridge crane shall travel on steel rails supported on a
continuous reinforced concrete runway at the upstream and
downstream walls of the powerhouse. Each chain operated drive
mechanism shall be provided with a load holding 1locking brake,
that will hold the associated element in a fixed position while
other elements are moved, such as:

1. Hoist held, Trolley held, Bridge moves
2. Hoist held, Bridge held, Trolley moves
3. Trolley held, Bridge held, Hoist raised or lowered

.The load holding hoist brake shall have a capacity to hold

150 percent of the rated hoist load. The bridge shall be held by
locking wheel brakes at both ends of bridge, simultaneosly

7.11-02 STRUCTURE FEATURES

The bridge girders and trolley structure shall be so
designed and constructed that under normal operating conditions

of maximum loading, the unit stresses in any part shall not
excecd the permissible stresses. . The bridge girder and trolley
VII-11-1
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unit shall be nf welded structural steel construction. The
girders shall be designed Lo have a wmaximum vertical deflection
caused by Lhe rated load not exceeding 1/100 of the span with the
trolley ard hoist in the cenler of the bridge givder span.
Horizontal loading will be due to the impnact of the crane bridge
or the trolley with its rail end stop when moving horizontally,
at their rated speeds.

The chain operated drive mechanism to move the crance bridge
along the gsupporting rails will be designed to move bolh sides
simulltancousty Lo prevent racking and leoching of the crance bridge
on the rails.

7.11-03 , ALLCWABLE STRESSES

1. The allowable stresses for structural steel under
normal  loading conditions -shall be those given in the AISC
"Specificalions for Ythe Design, Fabrication and Erecltion of
Strucltural Sleels for Ruildings" bul shall not be higher than the
following percentages of the yield strength of the respective
material uscd:

Tension (on net scction at holes) 15 percent
Bending ‘lension and compression on

cxtreme Fibers of unsymmetrical members 60 percent
Bending {(tension and compiression on

extreme (ibers of symmetrical members) G0 percent
Shear {(on gross scction of beam and

plate girvder waoby) 10 percent
Bearing on contract area of machined

surfoces 80 percent

7.11--04 ATERTALS
Materials shall be new’ and of Tirst- class quality, suitable

for the purpose, free from defecis and imperfTecvtions, and of. the
classilications and grades listed hercin, or their cquivalents,
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Structural Steel

Steel Bolts and Nuts

Lock Washers

Chains and Fittings

Welding Electrodes

7.11-05 WORKMANSHIP

IFB . No. PCH-2-85 LOT II

Specification

ASTM-A36, "Specification

for Structural Steel"; or
ASTM-A441, "Specification

for High-Strength Low-Alloy
Structural Manganese
Vanadium Steel".

ASTM-A307, "Specification
for Carbon Steel Externally
and Internally Threaded
Standard Fasteners", and
ASTM~A325, "Specification
for High-Strength Beolts
for Structural Steel Joints’
Including Suitable Nuts

‘and Plain Hardcned Washers",

and ASTM-A490, "Specifica-
tion for Quenched and Tem-
pered Alloy Steel Bolts for
Structural Steel Joints".

Spring steel, SAE propor-
tions, regular series.

Tayler Made Alloy Chain as

‘-manufactured by Joseph T.

Ryerson, Inc., USA., or equal.

AWS,AH5.1, "Specification for
Mild Steel-Covered Arc-Welding
Electrodes and AWS, A5.5,
Specification .for Low-Alloy
Steel Covercd Arc-Welding
Electrodes".

Workmanship shall conform to the applicable requirements of

Section 8, "Metalwork",

VIiI-11-3
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7.11-06 PAINTING

‘ All exposed unfinished surfaces shall be thoroughly cleaned
of all rust, oil, dirt, mill scale and foreign matter, and shall
be painted according to manufacturer’s standard painting schedule
in the manufacturer's factory. Final cleaning and a fresh finish
paint shall be applied after the crane has been installed and
used for erection work, in accordance with the applicable
provisions of Section 10, "Painting". All powerhouse cranc
elements shall be painted safety yellow.

7.11-07 MAINTENANCE AND LUBRICATION

The Contractor shall provide instructions for the
maintenance and lubrication of the powerhouse crane and shall
properly maintain and lubricate the crane during erection and
installation of the generating units.

7.11-08 MEASUREMENT AND PAVMENT
Payment for designing, detailing, dinstalling, testing,

painting and maintaining the powerhouse crane during erection
shall be made at the lump sum price for powerhouse crane.
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PART VII - TRECHUNICAL PROVISTIONS

SECTTON 12 - PIPING AND PLUMBING

7.12-01 SCOPE

In' arcordance with the specifications contained in this
Sectiou and as shown on the Drawings, the Contractor shall
furnish, install and test the following:

1. Piping {which 1includes all pipe, ©pipe fittings,
valves, «rains, pressure reducers, supports, and velated items).

2., Plumbing fixtures and accessories.

-

3. Sanitary sewer line, seplic tank and septic field
lines.

. 7.12-02 - GENERAL REQUIREMENTS

A. For general requirements for manufactured equipment,
refer 1o 6-10, "Permanent Works Equipment"”

B. The Contractor shall furnish operating and maintenance

instructions and parts lists in accordance with required
Contvaclor’s Submittals.

7.12-03 DPIPING MATERTALS AND STANDARDS
AW Mnl;riulh. A1 materials  shall conform to the applicable

specifications  listed Dbelouw and shall be equal 1o the - products
listoed below by brand name and catalog number:

VIT-12-)
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Identification
Symbol

P4

P5

P8
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Pipe and Fittings

- s . - - ot - S See A - —— bt —

ASTM-B43, "Specification for Seamless
Red Brass Pipe, Standard Sizes".

ANSI-B16.15, "Cast Bronze Threaded
Fittings, 125 lb. rating.

ANS1-A21.51, '"Duclile Iron. Pipe
Centrifugally Cast 1in Metal Molds or
Sand—-Lined Molds for Water and Other
Liquids". 150 psi working pressure.
Mechanical joint shall be in accordance
with ANSI-A21.11, "Rubber Gasket joints
for Cast-Iron and Ductile Iron Pressure
Pipe and Fittings".

ANSI-A21-10, "Gray Iron and. Ductile
Iron Fittings, 2 inch through 4B-inch
for Water and Other Liquids," 150 psi
working presscre. Mechanical joint
shall be in accordance with ANSI-A 21.11
"Rubber Gasket Joints for Cast-Iron and
Ductilé Iron Pressure Pipe and Fittings.

ASTM-AT74, "Cast 1Iron Soil Pipe and
Fittings". Joints for cast-iron soil
pipe and fittings with hubs and
plain-end spigots shall be made with
positive double seal compression—-type
gaskets conTorming to ASTM-C564..

ANSI-B16G.12, "Cast-Iron Threaded
Drainage Filtings", galvanized.
ASTM-A53, "Specification for Welded
and Seamless Stecl Pipe," welded

grade, black and galvanized.

ASTM-A120, "Specification for

Welded and Seamless Steel Pipe"
seamless, Grade A or B, black and

galvanized.

VIiI-12-2
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P12

P13

Identification
Symbol

V2

V3
V4

V6

R LT AU,

T
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de Co '

ANSI-B16.3, "Malleable-Iron Threaded
Fittings, Class 150 and 300 Black and
Galvanized", Class 150 Rating.

ANS1-B16.5, "Steel Pipe Flanges and
Flanged Fittings".

ANSI1-B16.9, "Wrought Steel Buttwelding
Fittings".

ANSI-B16.11, "Forged Steel Fittings,
Socket-Welding and Threaded".

ANSI-B16.1, "Cast-Iron Pipe Flanges
and Flanged Fittings"”, Class 125.

Valves

Gate Valves, 3 in. and larger: 125
lb cast 1iron body, bronze trimmed,
outside screw and vyoke, standard
flanged gate valve, Crane No.465 1/2,
or equal with bypass and gearing on
valves 12 in. and larger.

Gate Valves, 2 in. and smaller: 600
1b forged steel body, oulside screw
and yoke, flanged gate valve, Vogt
Series 373 as manufactured by Henry
Vogt Machine Company, Louisville, KY
40201, or equal )

Gate Valves, 2-1/2 in. ‘and smaller:
150 1b " bronze body, rising stem,
screwed gale valves, Crane No. 431,

or equal.

Check Valves, 8 in. and larger: 125
1b cast iron body, bronze trimmed,
flanged, swing check valves, Crane

No.373, or equal.
Check Valves, 2-1/2.in. and smaller:

125 1b bronze body, screwed swing
check valve, Crance No..37, or equal.

Vi1l-12-3
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V6 Flap Valves, 3 in. and larger: cast
iron body, bronze seating and pins,
Circular Flap Gates, as manufactured

by Coldwell-Wilcox Company, Fairfield,
Ct 06430, or equal.

Identification Pressure
Symbol Regulators
PR1 Pressure regulator, 3/4 inch bronze

alloy body, 40-100 psi operating pressure
range, Masoncilan Pressure Reducing Model
227 as manufactured by the Masoneilan
Division of the McGraw Edison Company,
63 Nahatan Strect, Norwood,
Massachusettis 0206G2.

Drains Floor Drains: Zurn Figures Z-180,
Z-185, Z-550, 2-552, Z-105 ERC, or
equal figures, all with "Dura Coated"
cast iron Dbody, bronze trimmed, or

equal.
Pipe Hangers and Hangers and supports shall be
Supports ~ "standard products of ITT Grinnel

Corporation, Providence, RI, 02901,
or Crane Company, or equal, in com-
bination with fabricated sleel

brackets as required to meet job
conditions.

Bolts and Gaskels ASTM-A307, “"Specilication Tfor Low-
Carbon Stecel Externally and Inter-
nally Thrcaded Standard Fastenecrs',
Grade B, {(steel bolls and nuts).
ASTM-R21, "Specitication for Naval
Brass Rod, Bar, and Shapes", Alloy
A, (bronze nuts). ANSI-Bi7.21,
"Nonmetallic Gaskels for Pipe
Flanges".

Hub and Spigol Pipe U.S. Fed. Spec. QQ-1~-156, "Lead;

"Vil-1E 4
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Joint Materials Caulking". U.S. Fed. Spec. HH-P-117,
"Packing; Jute Twisted, Type II".
ASTM-C564, "Specification for Rubber
Gaskets for Cast Iron Soil Pipe and
Fittings".

B. Codes, Standards, and Specifications. All mechanical work
shall- conform to the applicable provisions of the following
codes, standards, or specifications:

1. ANSI-B31l.1, "Code for Pressure Piping".

2. AWS "Standard Qualification Procedure".

3. U.S. Department of Commerce, "Report BM566 Plumbing
Manual, Building Materials and Structures".

4, ASME "Boiller and Pressure Vessel Code", Section
VIII.

) C. Piping Material Schedule. Piping material used in the
various piping systems shall be as shown on the Drawings.

7.12-04 PIPING WORKMANSIIP

A. General. The Contractor shall furnish and install all
- permanent piping, embedded, buried or exposed, including pipe and
fittings, valves, hangers, insulation, expansion joints, anchors
and guides where required, and special supports, not otherwise
specifically provided for in these Specifications, but necessary
to complete the various systems, The work shall conform to the
.applicable codes and standards 1listed in 7.12-03, B, "Codes,
Standards, and Specifications"; to the applicable local codes;
and to the ‘requirements specified herein. Pipe shall be cut
accurately to dimensions established at the Job Site and shall be
worked into place without springing or forcing. Where location
is not exactly shown by detailed dimensions, pipe shall be
installed as closely as possible to walls, ceilings, columns,
etc., so as to occupy the minimum of space. Piping shall be run
parallel with the 1lines of the building, unless otherwise
distinctly shown or noted on the Drawings. All embedded piping
shall be installed true to 1line and grade. Proper allowance
shall be made for expansion and contraction c¢f pipe, whether or
not such provision is shown on the Drawings.

_ B. Screwed Pipe. All pipe, after cutting and before
threading, shall be reamed and all burrs removed. Pipe threads
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shall be cut and shall be free from Ltorn or ragged surfaces, and

nol more than 3 Lhreads on the pipe shall remain exposed  atfter
installation. Screwed  joinls shall Dbe made with lubricant
applicd to Lthe male thread only.

C. Flanged and Welded Pipe. Flanged ,joints shall be made up
with undamasged gaskets, and all bolts shall be drawn tight.
Welded Jjoints shall be {fabricated 1in accordance with the
applicable seclions of ANSI-B3l.1, "Code for Pressure Piping".
Interseclions and changes in dircection shall be made with welding
fittings unless bends or mitered joints are specifically shown on
the Drawings. Welders shall be certified for the work they are
performiang. :

P. Cast Iron Soil Pipe. Elastomeric gasket Jjoinils shall be
installed in accordance with the manufacturer’s recommendations.
Where sleel pipe is joined together with casl iron so0il pipe, the
ends of the pipe and fittings shall be concentrically placed in
the hubs, and all joints shall be packed with the appropriate
packing materials hercinbefore specified and throughly caulked
with suitable caulking tools so as to leave 1-in. in the hub [for

lead. Joints shall be poured full of molten lead in one
operation. On horizontal! pipe, the lead shall be retained in the
joinl by a suitable joint runner. After the lead 1is cooled

sufficiently it shall be tightly caulked.

. E. Mechuanical Joint Cast Tron Pipe. Mechanical joint pipe
shall be assembled by washing the socket and plain end of the
joining section of pipe with soapy water. The gland and gasket
shall be slipped over the rlain end of the pipe with the small
side of the gasket and lip side of the gland facing the sockel.
The plain end of the pipe shall be slipped into the socket ol the
pipe to be joined. The pgasket shall be painted wilh soapy water
and pushed into position by fingers, making certain that it is
evenly scatced, The gland shall be pushed into place and aftler
bolts are in place the nuts shall be initially tightened by hand
and finally with a tightened ratchel wrench.

F. Victaulic-Type Coupling Joints. Victautic-type coupling

Joints sha'l be assembled by engaging and locking in place Lhe

grooved pipe onds in a positive watertipght connecltion. The
grooving  shall be in accordance  with the Vietoulic . coupling
manulacturcer’'s instructions., Leifore the coupling are assembled,

pipe ends and odulsides of gaskets shall be lightly coated with
lubricant recommended by the coupling manulacturer Lo facililale
installation.

G. Plumbing Fixture Supports. All plumbing fixtures shall be
-supported and fastened in. a satisfaclory manner. Where secured
to- concrete or brickwork, Llhey shall be fastened wilh brass bolts
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or machine screws 1n lead sleeve-type  anchorage units or with
brass cxpansion bolts., TInserts shall be installed flush with the
finished wall or floor line and shall be complelely concealed
when the tixlures are installed. Bolt heads and nuts shall be
hexagon., Exposed bolts, nuts, cap nuts, washers, and screws tor
fixtures shall be chromium~plated.

H. Identification Tags. Identification tags shall be
provided for all valves that require designations. The tags
shall be approximately 2-in. circular plales made of 1l/1b-in.
shect aluminum with a punched hole and shall have stamp depressed
letters easily legible. The tags shall be provided with an
approved faslener and shall be placed on the valves as shown on
the Drawings or as directed.

I. Coordination with Other Work. All plumbing and piping
work shall be coordinated with other work in the building so that
all items may be anstalled in the most dircct and workmanlike
manner and so thut interference between piping, ducts, equipment.,
and architectural and structural features will be avoided.
Cutting or construction shall be done only with the written
permission of the Owner's HKepresentative and shall be done in
such a wmanner as not to weaken the structural portions of the
building. Damage to building, piping, wiring, or equipment as a
‘result of cutting for installation shall be repaired by workmen
skilled in the 'trade involved, at no addilional cost Lo Lhe
" Owner.

7.12-05 PHOTECTION OF PIPING

Metal, pipe, and fittings shall be inspccted, tested and
approved before being embedded in concrete and shall be held
firmly in position and protected from damage while the concrete
is being placed. Care shall be taken to' kecep all pipe and
Tittings cleon during the proepress of Lhe'wprk. Should any pipe
become cither partially or wholly c¢logged before final ncceptanco
of the work, it shall be cleaned in a manner satistactory to the
Owner's Repuvesentlabive, or replaced by the Comtractor at his own
exponse. To prevent (‘ln;ﬂ{inzf ol drains and cmbedded pipes during
the construction work, open ends of pipe shall be protected Uy
cast iren plups or olher suitable closures, welded closures will
not be permitted. Such <c¢losures shall be removed only when
additional piping is added to the system and shall be immedialely
reinstalled at Lhe end ol the newly installed piping. Removal of
closures on completed syslems shall be done only with the
approval of the Owner’'s Represenlative., Such approval will be
piven only  afler danper of contamination ol systems caused Dby
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construction operations is past.

7.12-06 HANGERS AND SUPPORTS

The type and spacing of hangers, pipe rollers, and supports
with inserls and expansion anchors and all anchor bolts necessary
for properly sccuring all piping, machinery, and equipment shall
be as shown on the Drawings or otherwise required for proper

fastening. No perforated band hangers will be permitted.
Horizontal cast iron soil pipe shall be supported at not greater
than 5 fL. intervats. Horizontal copper water tube shall be

supported at not more than 6 ft. intervals for sizes 1-1/2 in.
and samaller and 10 ft. intervals lor sizes 2-ir. and.larger.
Horizontal steel pipe-shall be supported as tabula:ied below:

Pipe Size Maximum Pipe Size Maximum
in. Span ft. in, Span ft.
Up to 3/4 5 10 20
l. 6 12 22
1 1/2 8 14 24
2 10 .16 26
3 12 18 28
4 14 20 30
6 16 24 32
8 . 18

Vertical piping shall be supported alt not more than every 15
ft, for cast iron soil pipe, 30 ft. for steel pipe, and 4 L.
for copper tubing. Concrele pads and supports shall be installéd
as indicated on the Drawings, under the provisions of Section
7.5, "Concrete Work".

VI1- 12K
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7.12-07 UNIONS AND N1PPLES

Except as otherwise shown, all piping shall be installed
with unions located so that piping can be removed for repair or
replacement without removing an excessive amount of pipe. Union
on screwed steel pipe shall be malleable iron. Nipples shall be
of the same material, type, and grade as the pipe in the systiem
where used.

7.12-08 ELECTRIC WELDTING

A. Preparation for Welding. Members to be joined by welding
shall be cut accurately to size and, where required shall be
rolled or pressed to the proper curvature. The edges of the
members shall be sheared, flame-cut, or machined to suit the
required type of welding and to allow Lhorough penctration. The
cut surfaces shall expose sound metal free from laminations
surfuce defects caused by shecaring or flame-cutting operations or
other injurious defects. The surfaces to be welded shall be free
from rust, oil, grease, and other foreign matter.

B. Welding. All electric arc welding shall be performed

under procedure control using automatic machines where
practicable. All welds shall indicate good fusion with the base
metal, 'articular care shall be taken in aligning and separating

the edges of members joined by butt welding, so thal complete
pepetration. und fusion at the bottom of the joint will be
assured. All pinholes, cracks, and other dcefects shall be
repaired by chipping or grinding Lhe delcects to sound metal and
rewelding.

C. Welding Procedure. The Contractor shall have established
and recorded a specification of the welding procedure that he
follows and, if required, shall furnish the Owner’s

Representative a copy of such procedure specification tlogether,
\ P

with certificd copics of reports of results of tesils made in
accordance therewith. The welding procedure shall be qualified
in accordance with the AWS "Standard Qualification Procedures".

D. Qualification of Welders and Welding Operators. All
welders and welding operators assigned to the work shall have
passed a qualification test conforming to the AWS "Standard
Qualification Procedure". Il, at any time, in the opinion ol tLhe
Owner's lepresentative, the work of any operalor appears
questionable, such operator shall be requalified. The Contractor
'shall furnish all test plates and all welding eleclrodes required
for making the qualification tests., "The test plates shall be  of

/
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the same wmaterial as  that to be usced in the work; {he edge:
preparation and the position and technique of welding shall also

be the same as to be used in  the work. The welding electrodes
shall be of the same size, type, and brand as those to be used in
the work, Upon reqguest, the Contracter shall furnish to thd

Owner's Representative a certified copy of reports of Lhe resulls
of physical tests of specimens welded in the qualification
tests. All expenses in connection with qualification and
requalification of welding operators shall be borne by the
Contractor.

7.12-09 TESTS OF PIPING

A. General. In general, all piping shall be tested at not
less than 150% of design working pressure, unless otherwise
stated herein, by the Contractor and the tests witnessed by the
Owner's Representalive. Tests shall be applied to an entire
system or to scclions of a system. The tests shall be made with
blank flanges or suitable caps on ends of the pipe sections to be
tested. Testls shall be made before piping is encased in concrete
or concealed in  any way. Sections which have been found
‘satislaclory need not be retested aflen completion of the entire
system unless there is reason to suspect that the previously
tested work has been altered or damaged. Should Lhe tests
indicate leakase or any other defect, the Contractor shall make
acceptable repairs or replacement. All lines shall be blown free
of -pipe cuttings and other loose materials prior to lesting.

C. Drainaye and Vent Piping. Drainage and vent piping shall
be tested with water f{or a length of time sufficieut Lo determine
tightness, but in no casec less than  one hour. The maximum test
pressure shall be equal to the maximum static head on any section
of piping with a stoppage at the outlet of the system of which
the section is a part, but in no case shall be less than 5 psi.

D. Waler Piping Test. All water piping shall be tested at
the directed pressure for a lenpgth of time sufficient, lo
determine tightness, but in no case less than one hour.

E. Compressed Air Medium Test. All piping tested with
compressed  air  as  the medium shall be tested at the directed
pressurnes for a length of time sufficient in the opinion of the
Owner’s  Hepresentative, to determine tightness, but in no case
less than one hour. FEach joint shall be tested with a soap
solution and shall show no sign of leakage.

I'v. Defective Work. If inspections or tests show defects,

VI -t2 1o


http:Compress.ed

IFR Ne. PCIH 2-85 LOT 11

such defective work or material shall be replaced and inspected
and lests repeated, AL repairs to piping shatll be made with new
material, No caulking of screwed joints or holes will be
accepted.

7.12-10 CLEANING, ADJUSTMENT, AND STERILIZATION

A. Gencral. At the completion of the work, all parts of the
installations shall be thoroughly cleaned. All equipment, pipe,
valves, and filtings shkall be cleaned of grease, welding metal,
metal cutltings, and sludge which may have accumulated by
operation of the systen for te=ting. Any stoppage or
discoloration or other damage to parts of the buildings, their
finish, or furnishings. because of the Contractor’s failure to
properly clean the piping systems shall be repaired by the
Contractor without cost to the Owner. :

7.12-11 PLUMBING FIXTURES

A. Gencral. The plumbing fixtures specified below shall be
furnished and installed as shown on the Drawings.

B. Service Sink. Acid-resisting, porcclain cnameled cast
iron, with rim guard, overall size approximately 22 in. wide ¥
18 in. deep, concealed hanger, 4230.074 single cold water faucet
with hose spout end, complete with 7782.105 . "S" trap and
strainer. The fisxturce shall be American Standard "Lakewell"
7692.023, or equal.

C. Water Closel. Wall-hung, white  glazed vitreous chinay,
with exposed flush valve, siphon jet whirlpool action, élongated
rim, with hard rubber or solid plastic open seat and check hinge,
complete with adjustable combined fitting and chair carrier, The
fixture shall be "Placidus" 3 446 as manufactured by Cranc Co.,
Chicupo, 1llinois G06YZ, U.S.A., or similar. Flush valve shall

-be  TRoval" LI0OFV as manulactured by Slean Valve Co., Franklin

ark, Tillinois 60131, U.S.A., or similar,

D. Lavalory. White glazed vilreous c¢hina with Dback,
recltangular basin, two soap depressions, splash 1lip, {front
overflow, Slandard trim including lifi waste {fitting, 3/8-1in.
angle stops, flexible risers, and an adjustable "P" trap with
clecanout, and drilled for and suppliced with built-in chair
carrier with concealed brackets. Qverall size approximately 500
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mm x 450 mm. The fixture shall be Crane "Norwich" 1-194 with
8-2179A trim, or similar. :

7.12-12 SANITARY SEWER LINE, SEPTIC TANK AND SEPTIC FIELD LINE..

In accordance with the specifications contained in this
Section the contractor will design, detail, furnish, and install
the necessary sanitary sewer 1line, septic tank and septic field
lines to treat all sewage and waste water emanating from the
toilet, wash basins and floor drain .to be installed in the
powerhouse. The installation will be done in accordance with the
"Recomendaciones Provisionales Para Instalaciones Sanitarias en
Edificaciones" del Departamento de Normas, Reglamentos y Sistemas
de Secretaria de Estado de Obras Publijcas y Comunicaciones. The
Contractor will make “he necessary percolation rate measurement
tests to determine thc r~equired absortion area in the field tile
absortion system trenches. A maximum occupancy of six persons
during maintenance operations will be assumed for dimensioning
the system. Cast iron soil pipe will be used to carry the
effluent from the powerhouse to the septic tank which will also
function as a distribution box for the pipes 1leading to the
individual absorption trenches. The septic tank shall be
constructed of reinforced concrete of either precast or cast in
place construction. The absorption trench field tile shall be
either perforated concrete pipe or vitreous tile. Excavation and

backfill will be done in accordance with the applicable
provisions of Section 7.2, "Excavation, Fill and Backfill". Care
and removal of water will be done in accordance with the
applicable provisions of Section 7.2, "Care and Removal of
Water". Concrete work will be done in accordance with the
applicable provisions of Section 7.5, "Concrete Work ",

Perforated field tile shall be provided in accordance with the
prevailing norms of the country. Prior to starting construction
of the Sewer Line, Septic Tank and Septic field Lines, the
Contractor shall submit the results of this field tests,
calculations and design to the ENGINEER for review and approval

7.12-13 PAINTING

, Piping shall be painted in accordance with Section 10,
"Painting". All equipment specified in this Section shall be
shop-painted and may be painted with the manufacturer’s standard
finish and field-painted with 2 finish coats in accordance with
Section 10, "Painting".
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7.12-14 MEASUREMENT AND PAYMENT

A. Piping, which includes all Pipe, Pipe Fittings,
Tubing,valves, f{loor drains, pressure reducers, supporis and
related items. Measuremenl for payment for piping which includes
all pipe fitlings, tubing ,valves, floorr drains, pressure
reducers, supports and relatled items, will be based on the number
of kilograms furnished, installed, and tested as specified and as
shown on the Drawings or as directed. Measurement fou payment.
will include the weight of bolts, nuts, washers, and lead. No
measurement for payment will be made flor oakum, gaskets, sealing
compounds, solder, coatings, fastenings for holding pipe in place
during embedment, wall plates, identilication t»ags or other items
required, and the cost thercof shall be 1inciuded in the unit
price for the various pipe and tubing items. DPayment will be
made at the unit price per kilogram for "FPiping" which includes
all pipes, pipe fittings, tubing, valves, floor drains, pressurec
reducers, supports and related items. Payment will be made at
the unit price for Pipe Hangers and Supports.

B. FPlumbing Fixtures. Payment for furnishing and installing
plumbing fixtures, complele with all trimmings, mixing valves,
traps, compression stops, wapports, chair carriers, anchors,
escutchecons, wall plates and connections to supply the waste
lines, and olther accessories, as specified and as shown on the
Drawings or as otherwise approved or directed, will be made at
the unit prices for the following plumbing fixtures:

Service Sink;
Water Closet;
Lavatory

) C. Sanitary Scwer Linc, Septic Tank and Septic Ficld Lines.
Payment for all work and materials associated wilh the design,
detailing furnishing and installaition ol the necessary sanitary
sewer line, septic tank and septic ficld lines will be made ot
the lump sum price for sanitary scwer Tine, septic tank ond
seplic {ield lines.

D. Testing, Identification Tags, and Painting. No separate

paymenl will be made for testing, furnishing and installing

identification tags, and painting, and the cost thereotf shall be
included in the prices for the various items of work for which
testling, furnishing and installing ddentification tags, and
painting are required.
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JART VIT - TECHNTCAL PROVISTONS

SECTION 13 - VENTILATION FANS AND LOUVERS

7.13-01 SCOPE

A. In accordance with the specificalions contained in  this
seclion and as shown on Lhe Drawings, the Contraclor shall
furnish, install, and test all portions of Lthe Tollowing systems
and equipwment:

1 Adjustable louvers
2. Fans and accessories
3 Ventilation controels and accessorics

B. Interconnecting conduit and cable for the equipment shall
ibe provided under Scction 15, "General Eleclirical Work".

7.13-02 GENERAL REQUIREMENTS

The Contractor shall  furnish Drawings. operating and
maintenance insiructions and parts lists in accordance with
required Conlractor’s Submitlals, for [fans, louvers and

ventilatl.on controls.

7.13 023 "MATERIALS AND STANDARDS

All products  shall be equal to Lhe products listed:-by brand
name and calaloyg number in these Speciflications,

7.12 01 ADJUSTARLE LOUVERS

AlT1 louvers shall be construcled of 2 mm thick extruded
aluminum  sections with all jointls welded and corners mitered.

VIT 13--1
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Louver frame width shall be approximately 100 mm. Mounting
details shall consist  of a continuous aluminum [lange or angle
seclions at head, jambs, and sill. Louvers shall be equipped
with aluminum bird screens with removable exiruded aluminum
frames. Louvers shall be of the leak-preoof, multiblade type,
with blades on approximately 125 mm centers. Motltors for
adjustable louvers shall " te as specified in 7.13-06, B,
"Adjustable Louver and Automatic Damper Molors". Adjustable
louvers shdll be Type No. T645,-as manufactured by the Airolite
Company, Marietta, OHIO or equal. .

7.13-05 FANS AND ACCESSORIES
A. General

1. Two propeller fans shall be furnished, installed and
tested in accordance with these Speccifications: -

, 2. TYach fan shall be furnished with motor, motor
starter, anchor bolts, and accessories as specified herein.

, 3. All fan arrangements and ratings speciried
hercinafter shall be in accordance with AMCA Standards, Bulletins
.No. 210 -and No. 99. ‘ :

4. The fan shall be of the propeller type, direct motor.
driven and mounted 1in a square pressed steel panel with pressed
or spun orifice ring. The propeller shall " be of cast aluminum
with airfoil shaped blades, adjusted for proper pitch and
sccurely mounted in  the hub. A Back mountited guard shall be
provided on the fan. The fan shall have a rate. capacity of not
less than 55 m3/min at a static pressure of 6.35 mm w.g. Fan
performance shall be certified by the manufacturer and the fan
shall bear the certified rating label of  AMCA. The fan shall be
Catalog No. 18L41¢ DLP 1750 1/6 as manufagtured by Aerovent Inc.,
Pigua, OHIO, or equal.,

5. Electric Molors. Flecctric motlors 'sha]] be tolally
enclosed and shall be suitable of operation on 208-V, 3-phase, 60
Hz or 120--V, 1l-phase, 60 Ilz.

Vil-13-2
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7.13-06 VENTILATION CONTROLS AND ACCESSORIES

A. Gencral. A cémpchc electrically-operated automatic
temperature control system for the ventilating system shall be
furnished and installed as shown on the Drawings, including

thermostat, louver motor operators, low voltage transformers,
relays and other accessories -neceded for a complete system. The
setting and degree of movement of all automatically controlled
cquipment shall be determined in the field.

B. Adjustable Louver Motors. Louver and damper motors of the
proper size, type and quantity for the.adjustable louvers and
automatic dampers shown on the Drawings shall be furnished and
installed. They shall positively countrol the louvers and dampers
as required. Motors shall be furnished complete with mounting
brackets and linkages for connection to louver or damper
.operating bars.

C. Thermostast. A remote-bulb two-position, single-stage
thermostat shall be furnished and 1installed as requdired for
sensing outdoor air temperature for the control of the power
house ventilating system. The thermostat shall be of the heating

type which closes the «circuit on temperature drop. The
thermostat shall have SPDT snap acting switch rated 10 A at 120 V
with screw type terminals and external adjusting knob.

Differential shall be adjustable between 1 degree and B8 degrees
Centigrade. The Lthermostat shall be Model No. TC-4111-020 as
manufactured by Barber-Colman Company, Rockford, ILLINOIS or
equal.

7.13-07 INSTALLATION “ND TESTING

The equipment shall be installed as shown on the Drawings
and in accordance wilh the manufacturer’s instructions and
‘recommended practices. ALl necessarvy shims, groul, lubricating
0il, anchor bolts, and other items required lor installalion and
testing shall be’  furnished. Upon completion and prior to
acceptance of the installation, the Contraclor shall subject the
completed system to such operating lesls as may be reqguired by
and in the presence of the CONTRACTING AGENCY Representative to
demonstrale satisfactory system operation.
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7.12-08 PAINTTING

A1l equipment specificd in Lhis  Section “shall’ be shop
painted with the manufacturer's standard finish and field painted
with 2 finish coats in accordance wilth Section 10, "Painting".

7.13-09 DPAYMENT

Payment for furnishing, installing, and- testing _the
ventilating system complete wilh uccessories as specifliecd and c‘as
shown on the Drawings will be made at the lump sum price for
Ventilating Work.

VIT 121
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compaouents will be desipned to safely withstand 1.5 times {he
unscaling heads listed in the sluice gate schedule.

SLUICE GATE SCHEDULE

Unseating Nominal Dimensi
Location Design Head of Opening
1. Low Level Outlet Sluice 7.0 m 30" Wide x 24"
Gate at Spillway : '
2. lntake Control Sluice Gate 6.0 mn 54" Wide x 354"
3. Sediment Slu ce Gate - 6.0 m - 24" Wide x 24"
near ‘Intake
4, Sediment Sluice Gate 6.0 m 48" Wide x 48"
in Desilting Lasin . '
5. Sediment Sluice Gate 6.0 m 30" Wide x 30"
at Fensltock Forooay
;6. Control Sluice Gate 6.0 m 36" Wide x 346"

at FPenstock Forebay

C. The framc shall be of cast iron, one-piece construction
of flanged or flat type with rectangular opening as indicated on
the Dravings.  All contact  surfaces of the frame will be
machined. The frame will have machined dovetailed grooves on the
front face into which bronze scat facings shall be driven and
machined to a 63 micro~inch finish. The back f{lange on lhe frame
shall be machined to boll directly to the machined Tace of a wall
thimble, or for mounting on the concrete. Frames for the sluice
gates subject to unseating heads shall have inlegrally cast pads
machined with keyways lo receive top and bottom wedge seats.

D. The dise shall  be  of cusl irvon, onc-picce construction,
rectangular with inteprally cast vertical and horizontal ribs.
The dise will have machined doveltailed prooves on Lhe seat ing

“Tace antoe vhieh bronze seat faeings shall be driven and machined
to o GO micro-inch 'inish, A longuer  on cach side, extending the
full Teogth of the dise, shall be machined on  all s1dus with a
LoLG" clearance maintained between the disce tongue and  the wate
puide groove. Wedpe pads for side wedpes and for top and boltom
‘wodyges, when requirved, will be cast integrally on the disc and
machined lo receive the adjustable bronze wedges., A heavily
reinforced nut pocket shall be  cast  integrally on the vertical
centerline and above the horizontal center and be ol such-shape
as to receive Lhe square-backed bronse thrust nut

VIi-14-2
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. The puides shall be  cast iron, one piece, desipned to
withasland the tolul thrust  due to  the water pressure and Lhe
wedping action. The puides shall be machined on  all  contuct
suriaces and  a groove shall be machined the entire leugth of the
pulde to allow L/16 inch clearance belween the disc  tongue and
guide groove. The guides shall be such length as to retain and
support at leastl one half the ~disc in the full ovpen position.
The suides shall be  attached to the frame with silicon bronze or
stainless steel studs and nuls and shall be doweled to prevent
anv  rcelative molion beblween the guides and the  frame. lronze
wedge scats shall he securely attached to machined pads on  the
guides,

I, The operating  stem  shall be colf o size Lo safely
withstand, without buckling or permanent distortion, the stresscs
induced by normal operating forces. The stem will be designed to
transmit, in compression ot least 2 times the rated output of the
floor stund or bench stand with a  40-1lb. effort on the crank
handle. The threaded portion of the stem shall have machined cut
threads of  the Acme Lype.  Stems ol more than one scction shall
be joined by bronze couplings threaded and keved or bored and
pinned  to the stems. 211 threaded and keved couplinegs  of  the

‘same size shall be intcerchangeable. Manually operated, rising

stem pates will be provided with an adjustable bronze stop collar
on the stem above the floor stand 1ift nut.

G. Stem puides shall be cast iron, bronze bushed, mounted on
cast iron brackets., They shall be adjustable in two directions
und will be spaced at sulficient intervals (o adequalely support
the stem. When  structure and  gote travel permit, stem guide
spacing shall notl exceed 3 m.

H. Manual operation of the gates will be by crank-operated
floor stands as indicated on the plans,: and will have.either a
single or double pgoar reduction depending upon the manufacturers
recommendaiion or  availability for t he lifting capacity
required, Che crank-operated Floor stand shall be provided wilh
a threaded cast bronze 11174 nul to enpage the operating stem.

Tapered roller bearineg will be provided above and below o
flange on the operating nut to support both opening  and closiug
thrustis,

I'loor stands shall operate the gates under the specificed
operating head with not greater than a 40-pound pull on the crank
handle,.  Gears, where required, shall be steel or cast iron with

miachine cul teeth designed  for smoolh  operation, The pinion
shatts on crank operated Ftoor  otands,  eorther single or doubloe,
shall be  supported on tapered roller bearings  or necdle

VIt-14 3
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bearings. All components shall be totally enclosed in a cast
iron case and cover., Posittive mechanical seals will be provided
on the operating nut and the pinion shafls where they extend from
the cast iron case or gear box to retain lubricant and to exclude
moisture and dirt. Lubricating fittings shall be provided for
the lubrication of all gears and bearings.

The removable crank shall be <cast 1iron with a revolving
brass #rip and designed for rough trcatment. Floor stands shall
include a cast iron pedestal designed Lo position the input shaft
or-handwhcel approximately 36" above the operaling platform.

An  arrow with the work "open" will be permanently attached
or cast on the floor stand or handwhecl]l indicating the direction
of rotulion to open Lhe gate. The operating mechanism shall be
equal in all respects to the Rodney Hunt floor stand.

I. ,Motor opcration of the gates will be accomplished by
removing Lhe crank handle from the 'loor stand gear box and
.inserting the drive spline «f a portable gasoline engine driven,
hydraulic type hoist actuator. Tlic portable, gasoline engine
driven, hydraulic type ho.st actuators shall be equal to the
portable unit provided by the Rodney Hunt Company. '

J. The flush-bottom closure type of gate shall have a
compressjible resilienl seal attached to the bottom of the disc
(sliding member), with a bronze or stainless stcel bar and bronze
or stainless steel fastencers. The seal shall be a specially
molded shape destgned to fit a lip machined on the bottom rib of
the disc. The seal will bhe shaped to produce a wide sealing area
on  a machined cast iron stop bar bolled and keyed to the gate
frame and forming o flush invert. The differential sealing
pressure of the resilient seal on the stop bar shall be variable
by adjustment of the side wedges on the gate. The {lush-bottom

closure gates will be the Hy-Q design as manufactured by Rodney’

Hunt Company or cqual..

K. Wall thiwmbles will be furnished for all sluice galces.
Wall thimbles shall be of the E-type section, of cast iron,
one-piece construction, ol  adequate section lo wilhstand altl
“operalional and  reasonable ingtallaling stresses. Wall thimbles
will be internally braced daring concrete placement., A center
ring or walter slop will be cast around the periphery . of the
thimble. The front  flange shall be machined and have tapped
holes  for Lthe sluice gote altaching studs and metal stamped
‘vertical cenlerlines with the work "top" for correct alignment.
The ovpposite end of  the wall thimbles shall be machined to
provide the exact deplh specified, Thimbles will be provided
with holes in the thimble, A permancent  gaskel  of  uniform
thickness shall be provided between the sluice gate and the wall

Vil-14-4
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7 Cast Stcel ASTM-AZT7, "Specification for Mild-to-Medium-
Strenglh Carbon-Sleel Castings {or General
Application,”" Grade 65-35.

8. Steel Bolts and ASTM--A307, "Specification for Low-Carbon

Nuts Steel Externally and Internally Threaded
Standard Fasteners,”

9, Round Wire Rope U.S. Fed. Spec. RR-W-410a, '"Wire Rope

: ‘ and Strand."

10. Lock Washers Spring steel, SAE proportions, regular
series.

11. Rubber Seals The rubber gate seals shall be molded
and the material shall be compounded of
natural rubber or copolymer of butadiene
and slyrene or a blend of both. The com-
pound shall contain not less than 70% by
volume of the basic polymer, and the re-
mainder shall consist of reinforcing
carbon black, zinc oxide, accelcerators,
antioxidants, wvulcanizing agents, and
plasticizers. The compjound shall have
the following characteristics:

Physical Propertics Tesls

Tensile Strength ASTM-D412, "Method of Tension Testing of’

Minimuw 3,000 psi Vulcanized Rubber."”

Elongation al Break ASTM-D412, "Method of Tension Testing of

Minimum 450% Vulcanized Rubber."”

300% Modulus, 900 psi ASTM-D412, "Mcthod of Tension Testing of

(Minimum) Vulcanized Rubber." '

Shore Durometer (Type A) ASTM-D2240, "Method of Test for Indenta-
50 tion Hardness of Rubber and Plastics by
Means of a Duromecter."

Specific Grn&ity 1.15 (+/-)
.03

<

Absorplion of Water hy ASTM-D471, "Mcthod of Test {or Change
Weight, Maximum 5% in Froperties of Elastomeric Vulcani-
' zates Resulting from Tummersion in
Liquids."

VIl-14-6
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Compression Set (Con- ASTM-D385, "Method of Test for Compres-
stant Deflection) of sion Set of Vulcanized Rubber,” Method
Original Deflection B Revision.

Maximum 30%

Tensile Strength After ASTM-D572, "Method of Test for Accel-
Oxygen Bomb Aging (48 erated Aging of Vulcanized Rubber by
Hr, 70 Degrees Centi- the Oxygen-Pressure Method."

grades, 300 psi) of :

Tensile Strength DBe-

fore Aging, Minimum

80

B. The names of the manufacturers of materials, articles,
and ecquipment contemplated for ircorporation in the Permanent
Works, together with performance, capacitlies and other
significant information pertaining to the cquipment, shall be
furnished for approval to the ENGINEER. Equipment, materials, and
articles installed or used without such approval are at the risk
of subsequent rejection.

7.14-04 INSTALLATION AND TESTING OF SLUICE GATES

A. Assembly and Erection of Frames and Guides. Each set of
frames and guides shall be assembled in 1its blockout in
accordance with the Drawings, brought to line and grade within
the erection tolerances specified and firmly secured in place on
the alignment bolls. The alignment bolts shall be spotted witlh
care so no subsequent bending or forecing of bolts 1is required to
match Lhem with the corresponding holes in the frame and guide
members. Connections to bolts shall be adjusted and firmly
tightened to hold the frames and guides securely in position
while concrete 1is being placed in the blockouts. Additional
bracing shall be provided where necessary to assure the required
alignment. Extreme care shall be taken to insure that the
guiding, bearing, and scaling surfaces are within the tolerances
specified throughout their entire length. ['lacement of concrete
in blockouts shall not proceed until the frames and guides have
been completely assembled, cleaned of dirt, aligned, and securcd
at least Lhroughout the height of the openings. The use of the
gates as a support or brace for the guides during placement of
concrete  will nout be permitted. Caution shall be exercised in
placing the concrete to avoid distortion and displacement of the
frames and guides. Belfore placing Lhe concrete in any one 1ift
and belween placement of successive lifts, alignment tolerances
shall be checked and remedial action taken if readings indicate
that displacement has .occured. Suitable windows shall be
provided in  the Fform to facilitate placement and inspection.
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Compression Set (Con-. ASTM-D335, "Method of Test for Compres-
stant Defleclion) of sion Set of Vulcanized Rubber," Method
Original Deflection B Revision.

Maximum 30%

Tensile Strength After ~ ASTM--D572, "Mcthod of Test for Accel-
Oxygenh Bomb Aging (48 erated Aging of Vulcanized Rubber by
Hr,. 70 Degrees Centi- the Oxygen-Pressure Method."

grades, 500 psi) of ‘

Tensile Strength Be--

fore Aging, Minimum

80

B. The names of +the manufacturers of materials, articles,
and equipment contemplated for incorporation in the Permanent
Works, togelher witlh performance, capacities and other
significant information pertaining to the equipment,.shall be
furnished for approval to the ENGINEER. Equipment, materials, and
articles*installed or used without such approval are at the risk
of subsequent rejection.

7.14-04 INSTALLATION AND TESTING OF SLUICE GATES

A. Assembly and Erection of Frames and Guides. Each set of
frames and guides shall be assembled in its blockout in
accordance with the Drawings, brought to line and grade within
the erection tolerances specified and firmly secured in place on
the alignment bolts. The alignment bolts shall be spotted with
care so no subsequent bending or forcing of bolls is required to
match them with the corresponding holes in  the frame and guide

members. Connections to bolts shall be adjusted and firmly
tightened to hold the {frames and guides securcly in position
while concrete 1is being placed in the blockouts. Additional

bracing shall be provided where necessary to assure the required:

alignment. Extreme care shall be taken to insure that the
guiding, bearing, and scaling surfaces sre within the tolerances
specified throughout their entire length. [Placement of concrete
in blockouts shall not procced until the frames and guides have
been completely assembled, cleancd of dirt, alignced, and secured
At Teast throughout the heighlt of the openings. The wuse ol the
pates as o supporl or brace for lhe guides during placement of
concrele will mnot be permitted. Caution shall be exercised in
placing the concrete to avoid distortion and displacement of the
frames and  puides. ‘elore placing the concrelte in any one 1ift
and between  placement of successive lifts, alignment tolerances
shall be checked and remedial action taken if readings indicate
that digplacement has occured. Suitable windows shall be
provided in the form Lo facilitate placement and inspeclion.
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After a1l blockout concrete has been placed and forms removed,
the blockout concrete will be inspecled and  Lhe embeoeddoed parts
will be sounded to detect any voids. All voids shall be filled
by pressure grouting as directed without additional cost. No
grout holes shall be drilled in the seal or track surfaces.

}. Assembly, Erection, and Tesiing of Gates.

1. Assembly and Erection. Fach gate shall be assembled
and erecled in accordance with the details shown on Lhe Drawings
and in accordance with the manufaclurer's instructions. Joints
shall be watertight where required. The bottom of the gates when
erected shall be in true alignment to insure a tight even bearing
of the scals on the embedded sill beams. The sides of the gates
shall be in true alignment s> that the seals when installed will
have o light and even bearing on the side scaling .surfaces
embedded in the piers. | The seals shall) be instailed alter the
gate has been painted. Detniled descriptions and sketches of
proposed methods of erection shall be submitted for review.
However, such review docs noi relicve Lhe Contractor from Llie
sole responsibility of attaining the above tolerances.

2. Tests. Each of the gates shall be cocrated in their
respective slots through a sufficient number of complecte cycles
by both manual operation and by a molor operated acluator, to
insure that they mect the requircments in all asp~cls and are
.suitable. for performing the work intended. Minor adjustments
necessary to achieve the dbove shall be made where required. All
Joints and conncctions in the gates and sealing surflaces, which
are field welded and where lecakage may occur shall be tested for
walertightness using high pressure air and ¢ soap solution prior
to field painting. The gsates and their embedded parts shall be
thoroughty cleaned of all foreign material, with particular
attention being paid to bearing and sealing surfaces, and tLhe
paint repaired where necessary.,

7.14-05 SHOP PAINTING

ALl Terrous parts of.lhe sluice gale and slem guides shall
be painted with a prime coaot and one shop coat of asnhall varnish
suitable Tor potable waler. Surfaces shall be blasl-c¢leaned to
base metal belore painting. A prime coat shall be applied to the
caslinpgs after cleaning and prior to machiring. The shop coat
shall be applied after asseumbly. All machined iron surfaces,
including drilted. and tapped holes, shall be coated wilh a
protective grease. The surface of the wall thimble in contact
wilh the concrete shall not be painted.

VIT 18
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PART VI1 - TECHNICAL PROVISIONS

SECTION 16 - GENERAL ELECTHICAL WORK

7.15-01 SCOPE

The following  1lems ol electrical material  and equipment
shnll be designed, furnisheu, installed, and lesled:

1. Elecirical metallic condutts, boxes, fittings, and
hardware

2. Tnaulated wire and cable, including "connecting and
terminal cquipment.

3. Cable trayvs and supports.

4,. Grounding system.

.

5. Lighting system.

Detail Shop Drawings shall be prepared and shall include
lighting, prounding, condult lavouts, cable tray lavouts and
cable  treuch tavouts. Shonp  Drawings  shatll be adeqguate For
construciion-and shaull be submilled for review in accordance with
Part VI, "Special Conditions”. Cables shall be insialled in cable
lrays, conduils, or cable trenches.  The proposced cable tray and
conduil ingtallation shull be pleasing -in appearance and  shall
nol interfere wilth olherr equipment.

7.156-02 CONDUILT

A, General., The conduit .system shall inctude conduits,
boxes, fittines, and  all necessary hardware such as screws,
boltls, hanvers, olimps, ltochnuls, bu=hinns, couplings, pulliop
irons, 1dentitication taess, ele.

B, Ridid Metal Conduit. Higid metal conduit shall be hot-dip
palvanized steel  contforming to ANST CKO.1, "Specification for
Higid Metallic Condunit.” Conduits  shall be heavy wall type with
boxes, fittings, and covers appropriate to the conduit, Jocation,
and the NIC, '
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C. Flexible Stee] Conduit. Flexible stec]l conduit shall bo
hot-dip walvanized conforming Lo UL-1, "Flexible Steel Conduit,"
or Jiquid-tipht flexible conduit such as  "Secaltite Tvpe UA" as
manulacltured by [he Americuan Brass Company, Walerbory,
Connecticut, U.S.A., or eqlal.

)

D. Conduit Imstallation
1. General

a. Installation of all conduits, boxes, Tittings,
and havdwure shall conform to the requirements of the NEC and
local coudes insofar as these are dpplicable.

b. Conduits shall be identified at each end and at
Junction and pull boxes by means of permanent, non-ferrous Lags
bearing Lhe conduilt designation number. Samples of the proposed
tags shall be submitted for .approval, .

2., Inslallation of Metal Conduit

a., Fach run of conduit between boxes 0o equipment
. shall be electricaully continuous. Threads shall conform to the

requiremenls of ANST-B2.1 for Laper pipe threads.

b. In ouldoor and wet arcas, all joints betwern

lenglhs of conduils and threaded connections Lo boxes, (ittings,.

and equipment enclasures shall be made watertight by uase of red
Fead and oil, white lead and oil, or othdér approved compound
applied to the male threads only.

. ¢. Exposcd conduits shall be run in straight lines
paralle]l to walls, beams, or columns. Required offsets shall be
accomplished by use of uniform offsets, bends, conduit fittings,
or boxes. Where conduits are grouped, the offset shall be made
in a manner which will preseat a uniform and symmetrical
appearance.  Conduitl runs shull be supporled cvery 2.5 m or less
and within 0.3 m of cach oullel or Junction box. ‘

d. Conduits  cmbedded in concrefe shall be slopad
Loward drain points and shall be rigidly supported and braced ta
avoid shitling during placement of  concrete. Conduils extendiﬁg
out of [loors, walls, or beams shall be at right dng]és Lo the
surfaces, .

ViE-15-2

s






ITEB No.l'el 2-85  LOT 1

d. Control, annunciation, and temperature  deleclor
conduclors shall be Class D stranding. No wire swaller than No.
14 “G far controi and No. 1t AWG for annuncialion and

temperature detector shall be used.

4, Lighting conductors shall be Class B stranding, and
no wire smaller  than  No. 12 AWG shall be used [or lighting
circuits.

5. Fixture wire shall conform to ANSI-CI, "National
Electrical Code”, Type SF-2, G600 V, not smaller than No. 14 AWG.

6. Communications, transducer, and other low level
signal conductors shali not be smaller than No. 18 AWG. )

7. Current transtormer secondary conductors shall be
Class B stranding No. 10 AWG.

D. Insulation and Jackets
1. Insulation ot counductors rated 600 V for power,
conirol, annunciation, and instrument lransformer secondary
circuits shaltl be of c¢ross—linked thermosetling polvethylene
material suitable {or a conductor temperature of not less than 490

deyreoes cenligrades, An overall oul let jacket OF
polyvinylchloride shall be provided over multi-cenductor cable
Individual conduclors of multi-conductor cables shall be

colnr-coded in accaoardance wiih methods of ICEA Standard $-19Y-81.

2. Insulation of conductors rated 600 Vv for lighting
shall be of polyvinylehloride material suitable for a conductor
temperaturce of not less than 75 degrees centigrades. No iacket
shall be prov.ded over the conductor insulation. Insulation
shall be unilormly colored with the following wire colors: Dlack,
White, Red, Orange, Blue, Yellow.

3. Fixture wire shall consist of a silicone rubber
insulation wilh a protective woven fiber glass braid.

4, Indoor  cuommunication and low level AEISTHE! cabloes
shall  have polyvinyvichloride insulated conductors, suitlable Tor
conductor lemnperature of R degrees  centigrades, - wilh a
polyvvinvichloride Jjuacket., The individual conductors shall be
color-codad,

. Construction features of all-cable and wire shall be
submitted lor approval.

VIL-16 4
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E. 1nstullu@ion of Insulaled Wire and Cable

I. Cable r1vuns  shall be continuous from terminal lo

terminal to the extent permitied by avaifable commercial
lengths., Conduits shall be clean inside before wires are
pulled.

2. AlL lups. terminals,. and lerminal  blocks required
which ar - nol part of the equipment  shall be  furnished and all
connections required to provide a complete installation readv to
operule shull be made. Cable 1dentilication tzpe of @ permancent
type shall b provided  and installed on all cables usged for
powcel, control, annunciation, instrumentation, relaying, and
lighting ‘except branch lighting conductors; for easy
identification of the cables. Splices made in  boxes shall also
be permanently and prominently tagged.

7.15-04 CABLE TRAYS AND SUPPORTS

AL Trays. Trays shall be made of palvanized steel and
contform Lo requirements of NEMA Pub. fo. VE-1, "Ventilated Cable
Travs", Class 11, Travs and Uittings shali be hot-dip sgalvanized
after fabrication. Covers will not be required. Travs shall Dbe
as manulfactured by Husky Burndy, 53060 Vine Street Cincinnati, O,
or equal.

B. Supports

. Tray support brackets shall be mounted on steel
supporting structure anchored to the wall, floor, or ceiling,.
Supporting  structures shall permit a certain degree  of
flexibility for adjustment in position of the trays. ALl steel,
[ittings, bolts and nuts shall be hot -dip galvanized.

o Cable brackets shall be furnished and anchored to the

Lrench wall., All brackets, bolls and nuts  chall be hob-dip
salvantsed,

T.156-05 GROUNDING SYSTEM
A, General., The complete grounding system  described hercin

shall be  desipned, furnished, installed, and lested. The
grounding system shall include pround mats and driven pground rodu

VILI-16H-0
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10, Grounding shall conform to requirements of the NEC.
11. Ground system resistance shall not  exceed 2 ohms al
any point.

7.15-06 TLIGHTING SYSTEM

Ao General.  The complele lighting svstem described herein
shall be designed, delailed, furnished, installed, connected,
wired, and tested., Lighting  VYixtures shall be switched by
circuit breakers located within the distribution panel.

b. Fixturces. Fixtures shall be furnished complete with
mounting structures as required.

C. Outletl Boxes. Lach fixture and all receptacles, and other
wiring devices shall be provided with suitable outlet boxes as
herein specified and of the size and tvpe as required. All boxes
exposed to the weather shall be .suitable for wet locations and
shall be of galvanized cast iraown.

. Switches., All switches shall be of the heavv-duty Logple
type rated at least 20 8 at 250 V ac for tungsten filament and/or
flourescent Pamp leaa, They shall be single-pole or double-pole
as required, and ol specification grade,.

., Convenience Outlets. Convenience oullets shall be
grounding type, irst quality, duplex tvpe designed  for flush
mounting in metal outlet boxes. The outlets shall be rated 15 A

gy~

at 250 V. All outlet carcuits shall be prolected by ground Fault

interrupter branch circuit breakers.

F. Junclion Boxvs. 1t Junction boxes are necessary or
desirable in conduit runs, they shall be gasketed "Hoffman" type,
connected using O-ring conneclors.

G. Lightinp Levels. Lighting levels shall be approximately
as lollows:

Powerhouse 400 lux
Outdoors 30 lux

H. Ewergency Lighting., Poritable emergency Jlighting units
shall be provided within the powerhouse Lo maintain an
illtumination level of 20 tux. Thev shall be EXIDE Cat. No.
FSS-25-V with bracket MBI, or equal,

VIT-15--7
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I. Tesisg, The equipment, material, and devices shall  have
been o Tactory teatod. in addition insulaled wire ana cuable shal i
be piven contirnurty, Insulation resistance, and high potentiol

Field tests cocording to the applicable slandards. The prounding
systew shals L tested  tor compliance wilit the specilied Fround
restslance teguirement and For continutiy of all connections..

The lighting system shafl be piven adequale tfield test to
demonstirate {hat performance ol the system satislies those
Speciitcations, The conirol circuits of  {he equipment shall be
tested for proper operation under Lhege specifications. Olher
electrical equipment furnished shall be tlested to demonstrale
conlormance with the specified requirements.

7-15-07 PAYMEXNT
*ayvment for designing, furnishing, ivstalling, and testing
the following items of electrical equipment as specified and as

shown on the Drawings or as directed will be made al the lump sum
price for the following items:

Electlric metallic conduits, boxes, fittings, and hardware.

Insulated wire and cable, including connecling and
terminal equipment.

Cable trays and supports.
Grounding system.
Lightning system.
Paviont for furnishing  and installing materials not

specified Lo be furnished with this equipment will be made at the
approepriate vrices for vork coverecd by olher itoms.

VIii-1hHh--8 ‘,(~
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I, Initial Loand HEnan

1. st the anit has bLeen synehronized and connected Vo

the clectrical system, incremental Joad tesls shall Lo perforeed
vith lead dncerssaed in oauall gsteps and  with  obscervalions of
Lemperature 1rise and of  lhe operaltion of the equipment. When
full 1oad has been veached, it shall bhe matntained For 8 honrs e
allew | cuare o b g S Aepperature rise of  bearings o
gencrator windings, cbscervalions of goeneral  unil  operaltion, and
make any adjusztmenls necessarvy to assure  continued successful
operation,

2, The generalion scheduler controls shnll be tested and
adjusled for proper operation.

7.1G 07 FILLD TESTING

A. General. After the turbines, governors, and inlet valves
hove been inztalled and  placed in satisfoclory operalion, they
“hall be  teasled by the Contrpctor unter the divecrtion of  test
cngineers ropresenling the manufaclurers. - The manuflacturers wil)
prepare a weillen fosd procedure  for the BNGINETR’s  review,
Afler the EXNGINEER's  rveview, 2 copies will be furnished Lo the
Contractor,

p. Initial Operation Tesls, No-load stabilily lesls and
incremental load vejection lestls up Lo 100 percenl leoad and load
pick -up tests up to 50 porcent load shall be made lo adjust the
governor timing elemenls and settings of specd switches and other
prolective devices. A1l such adjustments and related paramelers

shall be recorded and included in the field tlest report. All
provisions in the turbine required Tor atlaching transducers or

citain gauges o o asure and tecord  the  desired  data will o be

celected aand farnished by the cquipwenl manulfaclurer,
C., Turline “apacily and Indes Teasts

1. Turbine capacity and  index  lests shall be performed
on oach tarline  to verify  (hal Uhe power oubtpul guaranlee has
oo Tl filled and to determine the shape of the ol'ficieney power
ccurve ol each turbine. 'nless olher wisce mutually agreed upon by
the turbine manufaclturer and the ENJINEER, the tests  shall  be
condurted in accordance with the ASME PTE 1B "Performance Test
Code Tor Medvanlic 'erime Movers", inctuding  its  suapplement on
"Tndes  Method  of Testing”.  AYl dnslvruments and cquipment fror
weasuring head  on . the turbine  and Jdetermining the rvealtive

Vit 1n R
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the curfoce of the ecarch al all times.  Storage of eqguipmenl and
malerials in areas sub.ccl to Mooding or accumulalion ol waler
will nol be permitted.

3. Storage varde shall be kepl Iree of vegelation to
prevent deterioration of wooden materials and corrosion of
melallic purts,

B. Storage of Materials und Equipment

1. Poles, Crossarmus and Crossarm DBraces. Poles,
crossarms  and  crossarm  braces  ©h.all be slored on suitlable
supports, .weach group being stached separately. They shall  be
laid and stacked ag flat  and evenly as  possible in order lo
prevent sagging or undue stress of  any of the components. These
items may be stored in the open, uncovered. '

2. Bare and Insulated Conductor, Guy Wire, Ground Wire
and Tie ,Wire Reels. DBuaure and 1insulated conductor, guy wire,
ground wire and liec wirce rveels may be stored in the open but

.shall be stored with the lagging in place and on wooden planks or

Limber at least 300 mm above the ground. The reels shall notl be
laid on their sides and may not be stacked on top of each other.
An  ucceptable allernative to  the above is that i adeguale
drainage is ‘provided, wire and cable reels wmay be stored on a
clean concrete surface.

3. Transformers, Reclosers, Lightning Arresters, Cutouls
and Insulalors. Equipment  items and idinsulators that are
manufaclured for outdouvr service and/or  inetallation may be
stored in the open if suilubly crated, uncoverced on wooden planks
or timbers ol least 300 mm above the ground or, if adequale
drainage is provided, may be stored on a clean concrete surface.
Equipment items may not be stacked on top of each other unless
suilably crated for stacking.

4. Anchor Reods and  Anchors, Ground Rods and Siructural
Stecl. Anchor rode and anchors, ground rods  and struclural steel
may be Lltored in the open, uncoverced, on wooden planks or Limbers

al least 300 mm obove the ground.

5. Alr bBreak Switches. Air break swiltehes may be storoed
in the open, on wooden  planhs ot Liwbers at leas! 200 mm above
the ground provided they are protected from rain and moisture by
being covered with a tavrpoulin or olher waterproofl cover.

C. Conneclors, Pole Line Hardware, Conductor and Cable
Splicing REquipment, TIndoor Switchgcear and Equipment and Test
squipment.  Conncclors, pole Tine hardware such as bolls, nuls,

washois, clanps, armer rod, grips, ole., and conduclor and ccable

vio tvos
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spliciingg  vyguipanal  shall e Slured undor roof  aud uitabls
prets o Frowm o P vt o the weather, Todoor swilchygear and
swiltclhigenr arcessories and test equipment shall be stored indoors
tn a «lean, dry, well protected arca,

C. Handling of Materials and Tquipment

. A1l eqguipment and walerials shall be  handled with
‘der Lo minimize damage. Damaged ecquipment and material
shall . T usead, [ (Lo ovent of damage Lo cquipment  or
materials, the damage shall be repaired or replaced to the
salislaction of the ENGINELL.

carce in o

2. The handling of specific cequipment and materials
shall Dbe in accerdance with manufacturer’s instrucliions and * the

L

methods or instructions describoed in the appropriate construc!ion
r

and installation specifications below.

3. Paywment. There will lLe no sceparate payment Ffor
storage and handling of molerials  and equipment nor for repair
“and/or  replacement  of parls  and materials damaged by the
Contractor, and the entire cost for this work shall be included
in the varicus prices of the bLid.

7.17-04 RIGUT O WAY AND DNICGHT OF WAY CLEARING
A. Right of Way

1. Porlions of the lines - will be constructed along the
cdge of  public roads and strects. lHowever, the line between La
Ceibita ard  Juan Adrian  ‘as  shown on  the drawings) and sonc
scclions or branches of linces will be on privale properties. The

CONTRACTING AGEXNCY will obtain the necessary permission to  built

the lines at all locations shown on the drawings.

2. The Contractor shall make all necessary arrvangements
s

fother than acquisiltion of right o way, with the owners, in a
Friendly way, beforse ooing  onlo  private  land,  but il any

diflficully arises the Contractor shall inform  the ERGINELR
Sdmmed tatbe by, T Contractor ohall nol be entitled to separale

payment Tor the activitig roluting to these arrangemenls.,
L. Right of Way Clearing
1. The line routes and structure locations have becen
carefully sclected in such a way that the minimum damage is done

to Torest, cultisvalion and 1lrees. However, some  trimming Lo
Lrees and shrubs way be required,

Vi1t 17 1
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Joohnutln, wouchor schiac kYoo, wachors, ote,

) 3. Cuys anchaors aagd related materials for guviag bl
) B IH

sbinclure s, ,

1. Condurlor [ittings including splices, conncectors, tice
wire, repuoir slecves un'! joint compounds.
5. Grounding materials oo luding, ground wire, staples,
molding lu proto-t the ground  wire  ‘when required), staples,
sround rods and clunps.

6. Compounds to treat cuts and holes in wood poles and
crossarms.

7. Concrete and other materiuls to repair sidewalks,
streets, driveways, elc., if required.

B. Special  backlilling materials, crushed stone,
concrete, cte., if required.

J. A1l materials required for repairing fences or for
repairing any olher damage to third party preperties.

10, A1l other materials required for the construction
werl,  whether  expendable  or not, including temporary suppobtts,
burriers, fucl and all tools and construction cquipment including
mainlenance of Lthe sanc.

Materials and toels supplied Ly the Contractor thal  are
Tefl over o completion of the work, will remnin the property

[
florp
of Lthe Contravitor.

v

L. Wood Poles and Wood Crossorms. A1l wood poles shall
be as per the latest ANST 05.1 "Speciflications and Dimensions for
Wood TPoles. Wood polew shall Le class © minimum for poles up to

-

J0 ft. long and ¢lass 5 wminimum  for 45 ¢ 1, oles., Southern
!

oM loew pine or Uoupglas ir, Yreated o0 e RTN pecifientiony
DT L0 Lenght o of poles: 257, 30, 35, 10', and 15! us indicated
i draning.a. Wood rroigara, net Yy oo s chatt Lo ot !
shall oo o7 g b v deoquires onty LNty apeciTications No.
DT 500 Cronsarmy iwend oo Shadl Lo 12 1 02" 57" and 3
172" = 4 172" = 8" as indicated on the drawings.

C. Councrele poles shall Le of centrifugal type

fabricatien and as per CDN "Especificaciones para la Fabricacion
de Estructuras de Tostes  de Concreto"  {Specifications for the
Fabricalion of Structures .of Concrele Poles).

Concrete polos chall have  a minimum breaking strength

VIT-17-0
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BILL OF MATERTALS - LOT- )

SURTRANSMISSTON AND DISTRIRUTION LINES

[tem No. Description Unit Quantitly

1T ~“§ingl; ﬁhGSu t;snsfn;mﬂr, TR VA (ke G
Single phase *ronsformer, 25 kVA eu 3
Lioshining arrvester eq 15
Cuteut with 75 aups fuse ca 3
Cutoutl will 7 oups fTuse ca h
Tompletle luwinary aszeubly asseably iz

—
QW RD~1TOHC D I
O wa

ACSR conductor No. 4 n 59,500

Spool invulators ea 350

2.2 kv pin iansulatlors ‘ ca 550

Distribulion susponsion insulalors ca 2590
11 Pole top steel pin 18" ca 100
12 Steel pin for crossarm mounting ca 150
13 Clevis for spool insulator ca 50
11 Secondary roacks for three conductors ea 100
15 Dcadend clamp for No. 4.
, ACST conductaor ea g0
‘16 Suspension clamp for No.4 .

ACSR condaet oy : . ea 50.
17 Single support preformed armor rod ea 440

Doable suppoit preformed armor rod eca 130
19 Preformed distlribution grip deadend

for secondary spoovl deudend e 210

7.17-06  CONSTRUCTION AND INSTALLATION OF SURTRANSMISSTON AND
DISTRIDUTTON LINES

A Scope. The construction and installation of
sub-transmission and dislribution lines ,consists of placing,

siringing, irnctalting  and/or amounting all poles, conductors, -

cables, cqaipwent and wocessoeries as shoun on the drawings, or as
otherniae divectod by the INAITETR Cov L 12,17 kV pricars lines

and  Tiatribatian seatoge

Do General

1. A1l construction and installation work shall be done
in a  thorough and workmanlike wanner  in accordance with the
Contract Decuments and <hat!  be  subjeet 1o acceptance by the
ENGINIER. Deviations from the Contract Documents will not be
permitted excepl upoa written permission of the ENGINEDR.
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than =2 o bevond  the nut sifter the nut is tightened.,  The ends
of bolts way not be cut off to mecel this requiremenis cxcepl as
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ndling and installing
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Pin-type insulators shall be

the shall
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uet inon
ying

groove

top

ine Condu:tors

1. Phese  coenductors for distribotion  lines shall be
sne T ananes tedb wa that o phaeeees o r e avranged on the
struc’ure  or mraceapey in the avder requirved by the CDE. The
nevt ) conductor ha! Bee loeated as sbhiaen on the drawings.,

A A T AE AN T mae Leogtruny by cither convenlionnl ar
tension siringine mothads, .

2. leading and unloading ol the  conductors will be the
responsability of the Contractor. Therefore, repair of damages lo
the conductors during handling will be at the Contractor's

cxpensce,

4. The Contracltor o hall
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striunging  shall b deterniaoed Lis a cerbiflicd otehed glaas
thermometor Tor approved equal). The “lemperature ol which Lo
cowda oy is o say) daoand the span in o which S Are s ued
shall be oo orded and the informal ion giveon Yo the ENGINEDR.

3L Condu b ;u; Poooutruag by contoo Lo tonton
method using ncoprens ltined Zor approved cqual;, double bull-wheel
type tension slringing equ1pment. The o oqulpaent chall hoeoe
grooyve sizesn thot  w il in oo way damage Vhe o oondue! o toshat]

be of a type capalbile of maialaining preset lousions anJ pul ling
speed.  Suflficient continuous tension sholl be waintained to Novep

conductore  clear of  srount or obstliuctions that could damagn
ot tor, Sheasoes shall bhe dogsionsdl  and  used Lo that the

pulling line does net  dumase Lhe  sheaves  or deposit Toreign
matter in the liner which may  duamagse  the  conducior o1 causo
foreign mntter to bLe deposileldl on lhe conduclor, Camplete
manu factures’s Jdata on tensidn equipmenl shalt  be furnished to
Lhe EXGINTIR for approeval prior lo beginning of stringing.

1. The waximum pulli=-g tension shall netl exceed 100% of
the fincl unloaded conducltor tension at 15.5 degrees centigrades
Ffor the ruling span being used. The cable pullers, tensioners
and pulling machines shall bLe localed proeferrably as near Lhe
midspan  as  possible, bul in no cuse shall Uho slupe  of  Lhe
ceadu tor Latween the wmochine and  he stringing block at the
Airst structure be steeper  than 3 Lovizontal Lo 1 vertical. Thoe
Tengtlh of conduclor sagged in one operalion shall be limitod teo
the length  that can be sagyged salistactorily as approved by the
NDNGINDED,

14, The  time  lapse  betweon  =striaging  and sagging
”l)

conductors  shall not be greater than 72 hours unless olherwise
permitted or dirccted by the ENGINELR. -

I'v Tnslalling Guys und Anchors

. Guve  shall he ins!alled in the direclion of (ke

bisecction «f  the auple or iu 0 line with conduclor For deadend
structures  and  in accovrdaac e witllh  Uhe Jianings., Points  of
chbachoent Yo potosg shall b s Shown on Yhe drawing. Ouye and
e he chall b detalled hoforo condnelore e strang. Guyrs

sload b Do approndmat oy ot 0 10 deegrey angt o with vt To

1
Tine unless "olhe: vise insliucted or approved by the ENGINLER.

2. A11 anchors and rods shall be  in line with the load
and shall be S0 installed  hat the  eyve  of  the vod is above
grade. Under no circumstances shall  the cye  of  the rod he
covercd.,  Not wore than 150 mm of t'e rod shall remain ou! of the
gronnd ot the boad Lo appliod, T ondllivatodl finlds or other
tocalione ey deemed neceosary, the projection of the  anchor  rod
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asrount  may b
prevent burial of the rod eye.

abhoave  Lhe
B, Packfill shall he
all anchor Loles.

I'. Rock ﬂn(hor' shall

detalled inslructions of the ENGINEER. Where rock is
surface of the ground, instructions

belouow the

shull be obtained before placing

5. Guy guards shal
locations indicated on the

ENGINELR.

6. The selting of
position will be inspec¢ted by

‘“thoroughly

drawings or as

each
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increased to oo maximum of 200 mm to

tumped Yhe fell ‘epth of

accordance with the
encountered
from the TNGINEER
an anchor at that point.

be placed in

1 be only at special

directed by the

installed

anchor -in regard to depth and
the ENGINEER, and his approval

shall! be obtauined before the anchor hole is buckflll 2l

3. installing Ground Rods

1. Copperweld ground
long shall be driven into the
coppel, downlecad that will be
‘spaced staples' and intermally
poles. The ground rods
ground. . Grounds
lightning arresters and
poles,

L]
2. The Contractor

shall be
shall be installed on poles with
other equipment and for rural lines on
't a minimum of 4100 meters apart,

shall

and Ground Wire

rods’ 5/8" in diameter and 7 ft.

ground and connected to No. 6, HDB
supported on the wood pole by
installed ground wire for concrete
installed 1in wundisturbed
transformer,

neutral.

perform  ground resistance

(meggoer) measuremenls., A1l ground resistance measurements shall

be recorded and submitted to

reading should not be more than 20
required, Contractor shall install two or more

rods are

the PNGINEER. The ground resistance

ohms . 1f additional ground

rods at a scepavalion of no less than 2 meters.

. Ground nnU' sha
undisturbed ecarth.,  The groun:d

wilh o elanpy oo o eured Y0 the pole
corcrelte poles,
spaced S0 mm apurt, ’

or incide the pole o
‘wire chal! b

d. All Oqﬁipm:nl shal

the frame, cece-or tonk to o the

as indicated on the drawings

.

. A1l equipment and
connected to a driven ground.
be interconnected and allached

11 bo driven full lengtih in
wire shall be atlached to the rod
wilh slaples Tor wood poles

Staples on the  ground

I have at least 2 councctions from
multi-grounded neutral conductor

lightring arrester grounds shall be

All grounds used on the pole shall
to u common ground w1rc

VIT 17-14
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Installing Fquipment and protective Devices

1. Transforacrs, reclosecrs, and other equipment and
ive devices shall be handled carefully to avoid .damage . to
ors, protective fiinish or operating parts. Equipment and
ive devices shall be located in accordance with the
R’s instructions and drawings and shall be positioned in
nce with the drawings. . Equipment shall ba installed in
nce with the manufacturer’s instructions. nly nqualifind
erienced personnel shall be allowed to make equipment
ations ond conductor and cable connections.

2. Care shall be Laken to insure that the correct size
ing of equipment and protecctive devices, including fuses,
stalled in their proper locations as indicated on the

sheets and construction standardxz or as otherwise
d by the ENGINEER. ' ' '

Mounting and Connecting Street Lights

stallation of new street lighting fixtures and complete
hting systems shall be as per the CDE Standards.-

Installing Secondaries and Services

*l. Sccondary conductors will be No.4 ACSR 6/1 installed
1 insulators soported by secondary racks as shown on the
awings, or as per the ENGINEER’s instructions. Tie wire
e provided by the Contractor.

N

2. Scrvices will be by the CONTRACTING AGENCY.

3. Secondaries shall be installed so as not to obstruct

conductor in any span, and splices shall ‘be located at least 3 m
from the conductor support. :

4. All requirements for handling and installing primary

conductors as outlined in E, "Tnstalling Overhead Primary Linc
Conductors”, =hall apply 1o the dinstallation of sccondaries,
where applicable.

K.

‘lincs,
AGENCY

outages.

swilche

Working on or Near Energized Lines

1. During construction of new or working on cxisting
the Contractor shall work closcly with and the CONTRACTING
to coordinate the proper timi.g of switching circuits for
The Contractor shall not operate any circuit breahers,
s or other types of scelionalizing devices either on

VIT-17-15
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existing primary  or on existiug sccomlary dictribulion suetomes,

All «uch swilching operationy  will be  performed Ly CONTRACTING
AGERCY, When Lhe Contractor  anticipotes that  ecircuils near his
work mist be de-cenergiczed) he whall notifly the ENGINEER Ly laettoer
at loeast 7 davs in advance of Lhe required outape, Do shinll
describe the area and lines thal he rejgquires de ecnergized wilh an
estimate of the length of tiwme he needs  the oulage Tor oach line
involved. . The ENGINEER will coordinale all required switching
activities belween CONTRACTING AGENCY and the Contractor. .

. 2. Primary circuits shall not be approached nor
grounding allempled until the Conlractor has obtaiued clearance
from wn authorized representative or CONTRACTING AGENCY that  the
line Llto be worked on or near has been de-energized {rom all
sources.  Al1l conductors shall be considered energizoed until Lhey
are adeqyatcly grounded. '

C ‘
L. Mcusurcment and Payment. Mcasurement for payment for
Contractor furnished materials, construction and installation of
the 12.47 kV lines, 120/240~-V distribution systems and equipment
including materials furnished under . Lot I as per Section 17.7--05
will be based on a lump sum prices. The lump sum price shall be
bascd on the designs shown on the contract drawings. A list of
.estimated contruction units is included for reference only.

LIST OF ESTIMATED CONTRUCTION UNITS FOR

SULR- TRANSMISSTION AND DISTRIRUTTON SYSTILM

LOT II
UNTT NO. DESCRIPTTON ' UNTT QUANTITY
L9 cenerete Dale - oen 1
2 , + 30' Concrete Pole ca 23
2 35 Concrete Pole (1) . ca 78
a . 35: Wood Polec ca 27
5 | 40’ Wood Pole ea 13

VII-17-106
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UNIT XNO. DESCRIPTION _ UNTT QUANTITY
G A5 Wood Pn}(* . ea 1
7 A-1 Type Structure ea 13
2 A-2  Type Struéturé ea 7
9 A-3 Type Structure ca 2
10 A-1 Type Structure ea .1
11 A-6 Type Structure ea 3
12 c-1 Tfpe Structure ca 28
13- C-2 Type Structure ea 4
14 C-3 Type Structure ea 5
'15 C-1 Type Structure ca 5

16 C-6 Tybe Structure. ea 2
17 . C-7 Typec Structure ea 2
18 Cl-a6 Type Structure ea 1
19 Ci1~-c6 Type Structure .ca. 1
20 F-1 Type Structure ca 25
Zi F-2 Type Structure ea 5
22 S-1 Type Structure ,éé. 29
2§ 5-3 .Typv St;ncturé e 11
21 ©8-41  Type Structure e 2
25 S-6 Type Structure cn 22
26 ST Type Structure ca -
27 $-16 Type Structure ca --
28 S=44 Tyvpe Structure ca e

VIT-17-17



TR No, Vet 205 10T 77

VTT-I7 AR

TARTTLN - nrucpIPTIAN: UNTT QUANTITITY
20. '*"”"“‘“q:qn é;p“ qtru;+n;;“”*"'““";;””"’”‘“"“"'“‘é”
30 DV-101 Tvpv.Slrucluro éa 50
31 DV-111 Type Struclure ea 7
2 ny-unl Typb Structure (2) ca 30
3 pV-212 Type Strucéure ea 1
KE DV-1-  Type Strucrture ea 4
a5 BDT-1 Trope Structure

125 KvaY ca 3
26 BT-1 Type Structure '

15 Kva? - ea 5
37 Luminaire Tnstn]]atioﬁ- ea 39
32 Pole Woud Grounding ea "9
%9 P;IQ Conerete Grounding ea 17
10 A-1xC-1 Modification en 39
41 A-2%C 2 Madification ea 24

'
42 A-3uC-3 Modificalion ea . vl
13 A-4xC--4 Medificalion ea 2
14 A-GxC 1 Modification . ea }
15 P--1+C 1 Medificatlion ca 12
10 P-200 -2 Mo fieal ton e 6
17 P-3nC 0 Moditicating ea 2
19 B4 afb: r1-4h6 .

Modifieation en 1
a0 Cl1-b6 = Cl-cG

Modification ca 1
50 S M2:30 Struclure ca 2
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UNTIT No. DESCRIPTION UNIT QUANTITY
51 TInstall #1 ACSR
Conductor (2) 100 lin.m 572

(1) This quantity includes.IB existing poles of CDE single
circuit line to be chunpgod to 35" foot poles.

"{2) This .quantity includes 14 DV-212 Type Struclures to be
used in exaisting CDE single line.

{3) Conductur lengths are by measurement of horizontal
distances for each section of line times the number ol
conduclors, regardless of its is primory, secondary or neulral.:

M. Chunges in Quantities. The quantities called Ffer in this
Proposal may -be changed bécause of changes in design, or for
unexpected reasons. Any addition or reduction on the works as
.per prescnt designs will be paid or deducted as the case may be
by an amount computed wusing the unit prices as listed in the
"Schedule of Unit Prices". If there is no unit price for the work
involved, the prices will be negotiated and computed using the
‘unit prices of' similar units.

M. Unit Prices. The follow.ng unit price will be applied for
each unit of work added or rediced from the base design. Prices
are for furnishing materials and for the complete installation

including trvansportation tanes, insurance and all other related
costs., Materials listed in Lot T "Bill of Materials” will be

furnished by the CONTRACTING AGENCY.

Schedule of Unit. Prices

'nit No. Desceription Price FEach
~me uss
1 25? Concreté Pole e e inbaiabeba bbb
2 '30’ Concrete Pole e e e iiadeaieiatde i i

J 35’ Concrote Pole cmmemead e e e

VT1-17 19
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UNTT Yo. DESCRIPTION PRICE FACH
B
4 35’ Wood Pole = emmememeeeo [
.5 40" Wood Pole e
6 45’ Wood lole kL ittt
7 A-1 Type Structure smemmemeeeo oo | S e -
g A-2 Type Structure”™ = —-woe-- e i e e D T L*j
9. A-3 T§p0 Structure Tomem— e —eees e '
10 A-4 Type Structure e eI B L e P
11 A-6 Type Structure TTmmTmmmooos mmmseeeeeoo
12 C-1 fype Structure —————"--;——r mem s m e
}3 c-2 Tfpc Structure TToTTTTImT ST mmmms s
14 C-3 Type Structure = = —=-o-—-mommon e -~
15 C-4 Type Structure e it s s e
16 C-6 Type Structure e e
i7 | C-7 Type Structure = = semmmmmmmmeme e -
18 Ci-a6 Type Structure = --—--—- dommmm e
19 C4-c6 Type Slructure . :ﬂ-——-?:h-4~ ~~~~~~~~~~~~
26 F-1 Type St;ucturb :~—~———-~~—; —————————————
21 F-2 Type Structure -~“~1-j-“m7" T e e
22 S-1 Type Structure ==ememe ey P r--"*~il ~~~~~
23 S-3 Type Structure ' Srmmmmmesies s e
24 S-4 Type Structnre = = sommmmmemmee e |

25 S-6 Type Structurec T s e e

VI1-17-20
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UNTIT No.

IFE No. PCH-2 85 LOT 11

"DLSCRIPTION PRICE mACl

S-7 Type Structure L mmmmmemmsmmm s e
§-16 Type Structure = = -===—==—w—-- [
S-44 Type Strﬁctu;e, S
S-16 Type Structure S s s e
DV-101 Type Structure e oo
DV-111 Type Structure N — mmmmm et
DV-201 Tvpe Structure Too—msm—mems s e
DV-212 Type Struéture ———————————————————— e
DV-1a Type Structure: =  —-=--=rrm———ee ——-- SR

DT~1.Type Structure ' -——————-;—-‘ ————————————
(25 KVA) '

DT-1 Type Structure B tntui bt ket bt Ratainte Lo
(15 KVA) .

Luminaire Installation Smmemmsismeesemmmsemmoe
Pole Wood Grounding . f o e
Pole Convrete Grounding i et s
A-1=C -1 Modificat;on ——————————————————————————
A-2xC-2 Modification , oo T s css s eeeesimoooe '
A=3xC-3 Modification UG S
A-AxC- 1 Mpdification 7 cmseSemsmeme e e
A- 6xC-1 Modification === -==- S .
B-1xC-1 Modification - et R atidia kbt

B--2xC:2 Modification e mem e mes mmm s e

B--3xC- 3 Modilicalion Term e T ST s mmr e T
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UNTT Yo. DESCRIPTION PRICT TACH
&RD &US
ag B1-af x CL-h6 e eeeaos R
Mocdification
19 Cl-b6 = C1 €6 s e e
Modification ' '
50 M3-30 Structure LT e oo s en

51 Install #4 ACSR Conductor ---=-----men  cocmmo

7.17-07 ACCEPTANCE TESTING, TNERGTIZTING, AND TURNING OVER
TO CONTRACTING AGENCY

A. Acceptance Testing

1. General. After installation of conductors, conductor
‘/accessories, cables, cables accessorigs and equipment and prior
to final acceptance by the " ENGINLER, S tests performed by the
Contractor and witnessed by CONTRACTING AGENCY and Lhe ENGINEER
shall be made as des-~ribed holeow. If any picce of equipment or
material shall fail to meet the prescribed tests, the Contractor
shall correct any defliciencies and the * 25t shall be repeat o
until all equipment and materials pass Lhe tests.

2. Distribution Translormers. No-load voltaye
measuremenls shall be made at the secondary terminal of all
distribution transformers Lo insurce that  the transformers have
been cotnected properly. The magnitude of all voltage
measurements and the location, time and date shall be recorded.

00 Ssitches and Cutouts. A1l swililhes and cutouts shall
be operated with Yines and coppoenents de cnergized to  test  the

switch parts Ter alignuent  and smoothness  of  operalion. 1t
switches dray Sl Jo uot open and close frocoly, correctivns shall

be mude by the Contractor until 21) compenents operatcd frecly.

Load break switching devices shall be tested  energiczed after
having been operated satisfactorily de-encrgized.

B. Encrgiziug primary and Sccondary Lines. Primary and
sccondary linces shall be encrgized or de-energized only by
CONTRACTING AGENCY. Until ‘Lthe time the distribution systems are
placed in service, priwary and sccondary lTines will he  energized
only lor test purposes.  When working ncar new or existing lines,

VIT--17-22
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thee Contro-tor Sha11 a1 afets  precautinons far  working on or
neareencrgised lines,

C. Turning Over ta  CONTRACTING AGENCY. The Counlraclor shall
turn sver comploted lines an! Jdistribution systems 1o CONTRACTING
AGENCY fmmedi U1y after fhe faoilitias have been approved by the
EXGINIZTR. Tinnl ucceplance By CONTRACTIY AGEXNCY will be made
after the subtransmission and diztribution focilitics have passed
the applicable acceptance tests to the satisfaction of the
ENGINETR. :

D. Payment. There . will be no separate payment for any
acceplance testing performed by the Contractor, and the entire
cost for this work shall be included in the various prices of the
bid,

VIT 17-23
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iTEs NG MATERIAL

eFl ¢ |15 |Bolt, machine, 5/8% reg's. lorgtn |

Ql - G'n

CFi ¢ |4 |Bolt, machine, 172" x reg'a tenqin °
CF| d |12 tweaher, 2 174”7 scuare
CFl @ |4 |wosher, round 1 3/6 diometar
CF] 9 |2 i{Crossorm. 3 2.47x 4 372" 10°.0"
CF | _iCraszcrm, 3 1/2x 417271 8°- 0" |
cFl g | 2 [Crossarm 3 1/2c4v2°s 4-0" |
k 12 | Insulctor, suspension !
{ 6 [Clomps . decdend [
CF 2 |Scrgw, Icq, 5/87: reg’s tengry !
CF| n | 3 |Bol, doud's crmirg, 5/81 reg'3 iengen
CF| p Corzectors, 03 riguiced ]
CFlool e .-t eys, 5/8°
SECTION XX ce | 3 |Lig. ning orre fer
CF. o Jampsi. ‘o~ e¢ c: recuved
be | |Recwaar, o1l circuit=- 3 phose
* I |Mounting h-cchet for 3 phcge rezizaer
C#] do | 6 IS~azule, auehar
CF] bu | I [Connectar, sxlderizss
. cc 2 {Ceacend ostembdly, neutral
n CF 2 |Broce, crostarm, weed, €07 epon
Lood / :: :: 4 i:c‘c:;wc'rouarm, wood, 28°
APr— ———— ’
] CF| fi | 6 |Connector, hot line |
l bo k s} | 3 iSwitch,eclosar  by-2018
| Loy /
—_— — 0

% Specify this item to be lurnuh:d by
reclcser manufacturer

¢ r=Contractor Furnished

invertad arsester
brochet
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>
0
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J
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i
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THREE PHASE OIL CIRCUIT RECLCSER |
WITH BY-PASS SWITCHES (M3-30)

—
IFB No. PCH-2-85

LOT II - VOLUMEZX
Page

U

FIG. XVII - I




