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Section I - Instructions to Bidders 

A. General 

1. Scope of Bid 1.1 In connection with the Invitation for Bids specified in the Bid 
Data Sheet (BDS), the Employer, as specified in the BDS, issues 
these Bidding Documents for the procurement of the Works as 
specified in Section VII, Works Requirements.   The name, 
identification, and number of lots (contracts) of this bidding are 
specified in the BDS. 

 
1.2 Throughout this Bidding Document: 

(a) the term “in writing” means communicated in written form and 
delivered against receipt; 

(b) except where the context requires otherwise, words indicating 
the singular also include the plural and words indicating the 
plural also include the singular;  

(c) “day” means calendar day; and 

(d)  “ESHS”  means environmental and social (including Sexual 
Exploitation, and Abuse (SEA) and Sexual Harassment 
(SH)); 

(e) “Sexual Exploitation and Abuse” “(SEA)” means the 
following: 

“Sexual Exploitation”  is defined as any actual or 
attempted abuse of position of vulnerability, differential 
power or trust, for sexual purposes, including, but not 
limited to, profiting monetarily, socially or politically from 
the sexual exploitation of another;  

“Sexual Abuse” is defined as the actual or threatened 
physical intrusion of a sexual nature, whether by force or 
under unequal or coercive conditions;  

(f) “Sexual Harassment” “(SH)” is defined as unwelcome 
sexual advances, requests for sexual favors, and other verbal 
or physical conduct of a sexual nature by the Contractor’s 
Personnel with other Contractor’s or Employer’s Personnel; 

(g) “Contractor’s Personnel”  is as defined in Sub- Clause 1 
(ii) of the General Conditions of Contract; and 
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(h) “Employer’s personnel” is as defined in GCC Sub-Clause 
1 (nn) of the General Conditions of Contract. 

A non-exhaustive list of (i) behaviors which constitute SEA and 
(ii) behaviors which constitute SH is attached to the Code of 
Conduct form in Section IV. 

2. Source of Funds 2.1 The Borrower or Recipient (hereinafter called “Borrower”) 
specified in the BDS has received or has applied for financing 
(hereinafter called “funds”) from the International Bank for 
Reconstruction and Development or the International 
Development Association (hereinafter called “the Bank”) in an 
amount specified in the BDS, toward the project named in the 
BDS. The Borrower intends to apply a portion of the funds to 
eligible payments under the contract(s) for which these Bidding 
Documents are issued.  

 
2.2 Payment by the Bank will be made only at the request of the 

Borrower and upon approval by the Bank, and will be subject, in 
all respects, to the terms and conditions of the Loan (or other 
financing) Agreement. The Loan (or other financing) Agreement 
prohibits a withdrawal from the Loan (or other financing) account 
for the purpose of any payment to persons or entities, or for any 
import of goods, if such payment or import, to the knowledge of 
the Bank, is prohibited by a decision of the United Nations 
Security Council taken under Chapter VII of the Charter of the 
United Nations. No party other than the Borrower shall derive any 
rights from the Loan (or other financing) Agreement or have any 
claim to the proceeds of the Loan (or other financing).  

3. Corrupt and 
Fraudulent 
Practices 

3.1 The Bank requires compliance with its policy in regard to corrupt 
and fraudulent practices as set forth in Section VI. 

3.2 In further pursuance of this policy, Bidders shall permit and shall 
cause their agents (whether declared or not), sub-contractors, 
sub-consultants, service providers, suppliers, and personnel, to 
permit the Bank to inspect all accounts, records and other 
documents relating to any prequalification process, bid 
submission, and contract performance (in the case of award), and 
to have them audited by auditors appointed by the Bank. 

4. Eligible Bidders 

 

 

4.1 A Bidder may be a firm that is a private entity, or a government-
owned entity—subject to ITB 4.5—or any combination of them in 
the form of a joint venture (JV), under an existing agreement, or 
with the intent to enter into such an agreement supported by a letter 
of intent. In the case of a joint venture, all members shall be jointly 
and severally liable for the execution of the Contract in accordance 
with the Contract terms. The JV shall nominate a Representative 
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who shall have the authority to conduct all business for and on 
behalf of any and all the members of the JV during the bidding 
process and, in the event the JV is awarded the Contract, during 
contract execution. Unless specified in the BDS, there is no limit 
on the number of members in a JV.  

 4.2 A Bidder shall not have a conflict of interest.  All Bidders found 
to have a conflict of interest shall be disqualified.  A Bidder may 
be considered to have a conflict of interest for the purpose of this 
bidding process, if the Bidder:  

(a) directly or indirectly controls, is controlled by or is under 
common control with another Bidder; or 

(b) receives or has received any direct or indirect subsidy from 
another Bidder; or 

(c) has the same legal representative as another Bidder; or 

(d) has a relationship with another Bidder, directly or through 
common third parties, that puts it in a position to influence the 
bid of another Bidder, or influence the decisions of the 
Employer regarding this bidding process; or 

(e) participates in more than one bid in this bidding process. 
Participation by a Bidder in more than one Bid will result in 
the disqualification of all Bids in which such Bidder is 
involved.  However, this does not limit the inclusion of the 
same subcontractor in more than one bid; or  

(f) or any of its affiliates participated as a consultant in the 
preparation of the design or technical specifications of the 
works that are the subject of the bid; or 

(g) or any of its affiliates has been hired (or is proposed to be 
hired) by the Employer or Borrower as Engineer for the 
Contract implementation; 

(h) would be providing goods, works, or non-consulting services 
resulting from or directly related to consulting services for the 
preparation or implementation of the project specified in the 
BDS ITB 2.1 that it provided or were provided by any affiliate 
that directly or indirectly controls, is controlled by, or is under 
common control with that firm; 

(i) has a close business or family relationship with a professional 
staff of the Borrower (or of the project implementing agency, 
or of a recipient of a part of the loan) who: (i) are directly or 
indirectly involved in the preparation of the bidding 
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documents or specifications of the contract, and/or the bid 
evaluation process of such contract; or (ii) would be involved 
in the implementation or supervision of such contract unless 
the conflict stemming from such relationship has been 
resolved in a manner acceptable to the Bank throughout the 
procurement process and execution of the contract. 

 4.3 A Bidder may have the nationality of any country, subject to the 
restrictions pursuant to ITB 4.7. A Bidder shall be deemed to have 
the nationality of a country if the Bidder is constituted, 
incorporated or registered in and operates in conformity with the 
provisions of the laws of that country, as evidenced by its articles 
of incorporation (or equivalent documents of constitution or 
association) and its registration documents, as the case may be.  
This criterion also shall apply to the determination of the 
nationality of proposed sub-contractors or sub-consultants for any 
part of the Contract including related Services.  

 4.4 A Bidder that has been sanctioned by the Bank in accordance with 
the above ITB 3.1, including in accordance with the Bank’s 
Guidelines on Preventing and Combating Corruption in Projects 
Financed by IBRD Loans and IDA Credits and Grants (“Anti-
Corruption Guidelines”), shall be ineligible to be prequalified for, 
bid for, or be awarded a Bank-financed contract or benefit from a 
Bank-financed contract, financially or otherwise, during such 
period of time as the Bank shall have determined. The list of 
debarred firms and individuals is available at the electronic 
address specified in the BDS. 

 4.5 Bidders that are Government-owned enterprises or institutions in the 
Employer’s Country may participate only if they can establish that 
they (i) are legally and financially autonomous (ii) operate under 
commercial law, and (iii) are not dependent agencies of the Employer. 
To be eligible, a government-owned enterprise or institution shall 
establish to the Bank’s satisfaction, through all relevant documents, 
including its Charter and other information the Bank may request, that 
it: (i) is a legal entity separate from the government (ii) does not 
currently receive substantial subsidies or budget support; (iii) operates 
like any commercial enterprise, and, inter alia, is not obliged to pass 
on its surplus to the government, can acquire rights and liabilities, 
borrow funds and be liable for repayment of its debts, and can be 
declared bankrupt; and (iv) is not bidding for a contract to be awarded 
by the department or agency of the government which under their 
applicable laws or regulations is the reporting or supervisory authority 
of the enterprise or has the ability to exercise influence or control over 
the enterprise or institution. 
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 4.6 A Bidder shall not be under suspension from bidding by the 
Employer as the result of the operation of a Bid–Securing 
Declaration. 

 4.7 Firms and individuals may be ineligible if so indicated in Section 
V and (a) as a matter of law or official regulations, the Borrower’s 
country prohibits commercial relations with that country, provided 
that the Bank is satisfied that such exclusion does not preclude 
effective competition for the supply of goods or the contracting of 
works or services required; or (b) by an act of compliance with a 
decision of the United Nations Security Council taken under 
Chapter VII of the Charter of the United Nations, the Borrower’s 
country prohibits any import of goods or contracting of works or 
services from that country, or any payments to any country, 
person, or entity in that country. 

4.8 A Bidder shall provide such evidence of eligibility satisfactory to 
the Employer, as the Employer shall reasonably request. 

5. Eligible 
Materials, 
Equipment and 
Services 

5.1 The materials, equipment and services to be supplied under the 
Contract and financed by the Bank may have their origin in any 
country subject to the restrictions specified in Section V, Eligible 
Countries, and all expenditures under the Contract will not 
contravene such restrictions. At the Employer’s request, Bidders 
may be required to provide evidence of the origin of materials, 
equipment and services. 

B. Contents of Bidding Document 

6. Sections of 
Bidding 
Document 

6.1 The Bidding Document consist of Parts 1, 2, and 3, which include 
all the Sections specified below, and which should be read in 
conjunction with any Addenda issued in accordance with ITB 8. 

PART 1 Bidding Procedures 
Section I - Instructions to Bidders (ITB) 
Section II - Bid Data Sheet (BDS) 
Section III - Evaluation and Qualification Criteria  
Section IV - Bidding Forms  
Section V - Eligible Countries  

Section VI – Bank Policy-Corrupt and Fraudulent 
Practices  

PART 2 Works Requirements 
Section VII - Works Requirements  

PART 3 Conditions of Contract and Contract Forms 
Section VIII - General Conditions of Contract (GCC) 
Section IX - Particular Conditions of Contract (PCC) 
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Section X - Contract Forms  

 6.2 The Invitation for Bids issued by the Employer is not part of the 
Bidding Document. 

 6.3 Unless obtained directly from the Employer, the Employer is not 
responsible for the completeness of the Bidding Documents, 
responses to requests for clarification, the minutes of the pre-Bid 
meeting (if any), or Addenda to the Bidding Documents in 
accordance with ITB 8. In case of any contradiction, documents 
obtained directly from the Employer shall prevail. 

 6.4 The Bidder is expected to examine all instructions, forms, terms, 
and specifications in the Bidding Documents and to furnish with 
its bid all information and documentation as is required by the 
Bidding Documents. 

7. Clarification of 
Bidding 
Document, Site 
Visit, Pre-Bid 
Meeting 

7.1 A Bidder requiring any clarification of the Bidding Document 
shall contact the Employer in writing at the Employer’s address 
specified in the BDS or raise its inquiries during the pre-bid 
meeting if provided for in accordance with ITB 7.4. The Employer 
will respond in writing to any request for clarification, provided 
that such request is received prior to the deadline for submission 
of bids within a period specified in the BDS.  The Employer shall 
forward copies of its response to all Bidders who have acquired 
the Bidding Documents in accordance with ITB 6.3, including a 
description of the inquiry but without identifying its source. If so 
specified in the BDS, the Employer shall also promptly publish 
its response at the web page identified in the BDS. Should the 
clarification result in changes to the essential elements of the 
Bidding Documents, the Employer shall amend the Bidding 
Documents following the procedure under ITB 8 and ITB 22.2. 

 
7.2 The Bidder is advised to visit and examine the Site of Works and 

its surroundings and obtain for itself on its own responsibility all 
information that may be necessary for preparing the bid and 
entering into a contract for construction of the Works. The costs 
of visiting the Site shall be at the Bidder’s own expense. 

 
7.3 The Bidder and any of its personnel or agents will be granted 

permission by the Employer to enter upon its premises and lands 
for the purpose of such visit, but only upon the express condition 
that the Bidder, its personnel, and agents will release and 
indemnify the Employer and its personnel and agents from and 
against all liability in respect thereof, and will be responsible for 
death or personal injury, loss of or damage to property, and any 
other loss, damage, costs, and expenses incurred as a result of the 
inspection. 
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  7.4 If so, specified in the BDS, the Bidder’s designated representative 
is invited to attend a pre-bid meeting. The purpose of the meeting 
will be to clarify issues and to answer questions on any matter that 
may be raised at that stage. 

 7.5 The Bidder is requested, to submit any questions in writing, to 
reach the Employer not later than one week before the meeting. 

 7.6 Minutes of the pre-bid meeting, if applicable, including the text of 
the questions asked by Bidders, without identifying the source, 
and the responses given, together with any responses prepared 
after the meeting, will be transmitted promptly to all Bidders who 
have acquired the Bidding Documents in accordance with ITB 6.3. 
Any modification to the Bidding Documents that may become 
necessary as a result of the pre-bid meeting shall be made by the 
Employer exclusively through the issue of an addendum pursuant 
to ITB 8 and not through the minutes of the pre-bid meeting. 
Nonattendance at the pre-bid meeting will not be a cause for 
disqualification of a Bidder. 

8. Amendment of 
Bidding 
Document 

8.1 At any time prior to the deadline for submission of bids, the 
Employer may amend the Bidding Documents by issuing addenda.  

 8.2 Any addendum issued shall be part of the Bidding Documents and 
shall be communicated in writing to all who have obtained the 
Bidding Document from the Employer in accordance with ITB 
6.3. The Employer shall also promptly publish the addendum on 
the Employer’s web page in accordance with ITB 7.1. 

 8.3 To give prospective Bidders reasonable time in which to take an 
addendum into account in preparing their bids, the Employer may, 
at its discretion, extend the deadline for the submission of bids, 
pursuant to ITB 22.2. 

C. Preparation of Bids 

9. Cost of Bidding 9.1 The Bidder shall bear all costs associated with the preparation and 
submission of its Bid, and the Employer shall in no case be 
responsible or liable for those costs, regardless of the conduct or 
outcome of the bidding process. 

10. Language of Bid 10.1 The Bid, as well as all correspondence and documents relating to 
the bid exchanged by the Bidder and the Employer, shall be 
written in the language specified in the BDS. Supporting 
documents and printed literature that are part of the Bid may be in 
another language provided they are accompanied by an accurate 
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translation of the relevant passages in the language specified in 
the BDS, in which case, for purposes of interpretation of the Bid, 
such translation shall govern. 

11. Documents 
Comprising the 
Bid 

11.1 The Bid shall comprise the following: 

(a) Letter of Bid in accordance with ITB 12; 

(b) completed Schedules, in accordance with ITB 12 and 14: as 
specified in the BDS; 

(c) Bid Security or Bid Securing Declaration, in accordance with 
ITB 19.1; 

(d) alternative bids, if permissible, in accordance with ITB 13; 

(e) written confirmation authorizing the signatory of the Bid to 
commit the Bidder, in accordance with ITB 20.2; 

(f) documentary evidence in accordance with ITB 17 
establishing the Bidder’s qualifications to perform the 
contract if its Bid is accepted;  

(g) Technical Proposal in accordance with ITB 16;  

(h) any other document required in the BDS. 

11.2 In addition to the requirements under ITB 11.1, bids submitted by 
a JV shall include a copy of the Joint Venture Agreement entered 
into by all members.  Alternatively, a letter of intent to execute a 
Joint Venture Agreement in the event of a successful bid shall be 
signed by all members and submitted with the bid, together with 
a copy of the proposed Agreement. 

11.3 The Bidder shall furnish in the Letter of Bid information on 
commissions and gratuities, if any, paid or to be paid to agents or 
any other party relating to this Bid. 

12. Letter of Bid and 
Schedules 

12.1 The Letter of Bid and Schedules shall be prepared using the 
relevant forms furnished in Section IV, Bidding Forms. The forms 
must be completed without any alterations to the text, and no 
substitutes shall be accepted except as provided under ITB 20.2. 
All blank spaces shall be filled in with the information requested. 

13. Alternative Bids 13.1 Unless otherwise specified in the BDS, alternative bids shall not 
be considered.  

 
13.2 When alternative times for completion are explicitly invited, a 

statement to that effect will be included in the BDS, as will the 
method of evaluating different times for completion. 
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13.3 Except as provided under ITB 13.4 below, Bidders wishing to 

offer technical alternatives to the requirements of the Bidding 
Document must first price the Employer’s design as described in 
the Bidding Document and shall further provide all information 
necessary for a complete evaluation of the alternative by the 
Employer, including drawings, design calculations, technical 
specifications, breakdown of prices, and proposed construction 
methodology and other relevant details. Only the technical 
alternatives, if any, of the lowest evaluated Bidder conforming to 
the basic technical requirements shall be considered by the 
Employer. 

 
13.4 When specified in the BDS, Bidders are permitted to submit 

alternative technical solutions for specified parts of the Works. 
Such parts will be identified in the BDS and described in Section 
VII.  Works Requirements. The method for their evaluation will be 
stipulated in Section III. Evaluation and Qualification Criteria. 

14. Bid Prices and 
Discounts 

14.1 The prices and discounts (including any price reduction) quoted 
by the Bidder in the Letter of Bid and in the Schedules shall 
conform to the requirements specified below. 

 
14.2  The Bidder shall submit a bid for the whole of the works 

described in ITB 1.1 by filling in prices for all items of the Works, 
as identified in Section IV. Bidding Forms. In case of 
admeasurement contracts, the Bidder shall fill in rates and prices 
for all items of the Works described in the Bill of Quantities.  Items 
against which no rate or price is entered by the Bidder will not be 
paid for by the Employer when executed and shall be deemed 
covered by the rates for other items and prices in the Bill of 
Quantities. 

 
14.3 The price to be quoted in the Letter of Bid, in accordance with ITB 

12.1, shall be the total price of the bid, excluding any discounts 
offered.  

 
14.4 The Bidder shall quote any discounts and the methodology for 

their application in the Letter of Bid, in accordance with ITB 12.1. 

 14.5 Unless otherwise provided in the BDS and the Conditions of 
Contract, the prices quoted by the Bidder shall be fixed. If the 
prices quoted by the Bidder are subject to adjustment during the 
performance of the Contract in accordance with the provisions of 
the Conditions of Contract, the Bidder shall furnish the indices and 
weightings for the price adjustment formulae in the Schedule of 
Adjustment Data in Section IV- Bidding Forms and the Employer 
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may require the Bidder to justify its proposed indices and 
weightings. 

14.6 If so specified in ITB 1.1, bids are invited for individual lots 
(contracts) or for any combination of lots (packages). Bidders 
wishing to offer discounts for the award of more than one Contract 
shall specify in their bid the price reductions applicable to each 
package, or alternatively, to individual Contracts within the 
package. Discounts shall be submitted in accordance with ITB 
14.4, provided the bids for all lots (contracts) are opened at the 
same time. 

 14.7 All duties, taxes, and other levies payable by the Contractor under 
the Contract, or for any other cause, as of the date 28 days prior to 
the deadline for submission of bids, shall be included in the rates 
and prices1 and the total bid price submitted by the Bidder. 

15. Currencies of 
Bid and Payment 

15.1 The currency(ies) of the bid and the currency(ies) of payments 
shall be as specified in the BDS. 

 15.2 Bidders may be required by the Employer to justify, to the 
Employer’s satisfaction, their local and foreign currency 
requirements, and to substantiate that the amounts included in the 
unit rates and prices and shown in the Schedule of Adjustment 
Data are reasonable2, in which case a detailed breakdown of the 
foreign currency requirements shall be provided by Bidders. 

16. Documents 
Comprising the 
Technical 
Proposal 

16.1 The Bidder shall furnish a Technical Proposal including a 
statement of work methods, equipment, personnel, schedule and 
any other information as stipulated in Section IV, Bidding Forms, 
in sufficient detail to demonstrate the adequacy of the Bidders’ 
proposal to meet the work requirements and the completion time.   

17. Documents 
Establishing the 
Qualifications of 
the Bidder 

17.1 In accordance with Section III, Evaluation and Qualification 
Criteria, to establish its qualifications to perform the Contract, the 
Bidder shall provide the information requested in the 
corresponding information sheets included in Section IV, Bidding 
Forms. 

 17.2 If a margin of preference applies as specified in accordance with 
ITB 33.1, domestic Bidders, individually or in joint ventures, 
applying for eligibility for domestic preference shall supply all 
information required to satisfy the criteria for eligibility specified 
in accordance with ITB 33.1. 

                                                 
1  In lump sum contracts, delete “rates and prices and the.” 
2  For lump sum contracts, delete “unit rates and prices and shown in the Schedule of Adjustment Data are 

reasonable” and replace with “Lump Sum.” 
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18. Period of 
Validity of Bids 

18.1 Bids shall remain valid until the date specified in the BDS or any 
extended date if amended by the Employer in accordance with ITB 
8. A bid that is not valid until the date specified in the BDS, or 
any extended date if amended by the Employer in accordance with 
ITB 8, shall be rejected by the Employer as nonresponsive. 

 18.2 In exceptional circumstances, prior to the date of expiry of the bid 
validity, the Employer may request Bidders to extend the period 
of validity of their bids. The request and the responses shall be 
made in writing. If a bid security is requested in accordance with 
ITB 19, it shall also be extended for twenty-eight (28) days beyond 
the extended date for bid validity. A Bidder may refuse the request 
without forfeiting its bid security. A Bidder granting the request shall 
not be required or permitted to modify its bid, except as provided in 
ITB 18.3. 

 18.3 If the award is delayed by a period exceeding fifty-six (56) days 
beyond the expiry of the initial bid validity, the Contract price 
shall be determined as follows:  

(a) In the case of fixed price contracts, the Contract price shall 
be the bid price adjusted by the factor specified in the BDS.  

(b) In the case of adjustable price contracts, no adjustment shall 
be made. 

(c) In any case, bid evaluation shall be based on the bid price 
without taking into consideration the applicable correction 
from those indicated above. 

19. Bid Security 19.1 The Bidder shall furnish as part of its bid, either a Bid-Securing 
Declaration or a bid security as specified in the BDS, in original 
form and, in the case of a bid security, in the amount and currency 
specified in the BDS. 

 19.2 A Bid Securing Declaration shall use the form included in Section 
IV, Bidding Forms. 

 19.3 If a bid security is specified pursuant to ITB 19.1, the bid security 
shall be a demand guarantee in any of the following forms at the 
Bidder’s option: 

(a) an unconditional guarantee issued by a bank or financial 
institution (such as an insurance, bonding or surety company);  

(b) an irrevocable letter of credit;  

(c) a cashier’s or certified check; or 
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(d) another security specified in the BDS. 

from a reputable source from an eligible country.  If the 
unconditional guarantee is issued by a financial institution located 
outside the Employer’s Country, the issuing financial institution 
shall have a correspondent financial institution located in the 
Employer’s Country to make it enforceable.  In the case of a bank 
guarantee, the bid security shall be submitted either using the Bid 
Security Form included in Section IV, Bidding Forms, or in 
another substantially similar format approved by the Employer 
prior to bid submission. The bid security shall be valid for twenty-
eight (28) days beyond the original date of expiry of the bid 
validity, or beyond any extended date if requested under ITB 18.2. 

 19.4 If a bid security or Bid Securing Declaration is specified pursuant 
to ITB 19.1, any bid not accompanied by a substantially 
responsive bid security or Bid-Securing Declaration shall be 
rejected by the Employer as non-responsive.  

 19.5 If a bid security is specified pursuant to ITB 19.1, the bid security 
of unsuccessful Bidders shall be returned as promptly as possible 
upon the successful Bidder’s signing the Contract and furnishing 
the performance security and if required in the BDS, the 
Environmental and Social (ES) Performance Security pursuant to 
ITB 42. 

 19.6 The bid security of the successful Bidder shall be returned as 
promptly as possible once the successful Bidder has signed the 
Contract and furnished the required performance security and if 
required in the BDS, the Environmental and Social (ES) 
Performance Security. 

 19.7 The bid security may be forfeited:  

(a) if a Bidder withdraws its bid prior to the expiry date of the 
bid validity specified by the Bidder on the Letter of Bid, or 
any extension thereto provided by the Bidder; or 

(b) if the successful Bidder fails to:  

(i) sign the Contract in accordance with ITB 41; or 

(ii)  furnish a performance security and if required in the 
BDS, the Environmental and Social (ES) Performance 
Security in accordance with ITB 42. 

 19.8 The bid security or the Bid Securing Declaration of a JV shall be 
in the name of the JV that submits the bid. If the JV has not been 
constituted into a legally-enforceable JV, at the time of bidding, 
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the Bid Security or the Bid Securing Declaration shall be in the 
names of all future members as named in the letter of intent 
mentioned in ITB 4.1 and ITB 11.2.  

 19.9 If a bid security is not required in the BDS, and 

(a) if a Bidder withdraws its bid prior to the expiry date of the 
Bid validity specified by the Bidder on the Letter of Bid or 
any extended date provided by the Bidder; or 

(b) if the successful Bidder fails to: sign the Contract in 
accordance with ITB 41; or furnish a performance security 
and if required in the BDS, the Environmental and Social 
(ES) Performance Security in accordance with ITB 42; 

the Borrower may, if provided for in the BDS, declare the Bidder 
ineligible to be awarded a contract by the Employer for a period 
of time as stated in the BDS. 

20. Format and 
Signing of Bid 

20.1 The Bidder shall prepare one original of the documents 
comprising the bid as described in ITB 11 and clearly mark it 
“ORIGINAL”. Alternative bids, if permitted in accordance with ITB 
13, shall be clearly marked “ALTERNATIVE”. In addition, the 
Bidder shall submit copies of the bid in the number specified in 
the BDS, and clearly mark each of them “COPY.” In the event of 
any discrepancy between the original and the copies, the original 
shall prevail.  

 20.2 The original and all copies of the bid shall be typed or written in 
indelible ink and shall be signed by a person duly authorized to 
sign on behalf of the Bidder. This authorization shall consist of a 
written confirmation as specified in the BDS and shall be attached 
to the bid. The name and position held by each person signing the 
authorization must be typed or printed below the signature. All 
pages of the bid where entries or amendments have been made 
shall be signed or initialed by the person signing the bid. 

 20.3 In case the Bidder is a JV, the Bid shall be signed by an authorized 
representative of the JV on behalf of the JV, and so as to be legally 
binding on all the members as evidenced by a power of attorney 
signed by their legally authorized representatives. 

20.4 Any interlineations, erasures, or overwriting shall be valid only if 
they are signed or initialed by the person signing the bid. 
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D. Submission and Opening of Bids 

21. Sealing and 
Marking of Bids 

21.1 The Bidder shall enclose the original and all copies of the bid, 
including alternative bids, if permitted in accordance with ITB 13, 
in separate sealed envelopes, duly marking the envelopes as 
“ORIGINAL”, “A LTERNATIVE” and “COPY.”  These envelopes 
containing the original and the copies shall then be enclosed in one 
single envelope.  

 21.2 The inner and outer envelopes shall: 

(a) bear the name and address of the Bidder; 

(b) be addressed to the Employer as provided in the BDS 
pursuant to ITB 22.1; 

(c) bear the specific identification of this bidding process 
specified in accordance with BDS 1.1; and 

(d) bear a warning not to open before the time and date for bid 
opening. 

 21.3 If all envelopes are not sealed and marked as required, the 
Employer will assume no responsibility for the misplacement or 
premature opening of the bid. 

22. Deadline for 
Submission of 
Bids 

22.1 Bids must be received by the Employer at the address and no later 
than the date and time specified in the BDS. When so specified 
in the BDS, bidders shall have the option of submitting their bids 
electronically. Bidders submitting bids electronically shall follow 
the electronic bid submission procedures specified in the BDS. 

 22.2 The Employer may, at its discretion, extend the deadline for the 
submission of bids by amending the Bidding Document in 
accordance with ITB 8, in which case all rights and obligations of 
the Employer and Bidders previously subject to the deadline shall 
thereafter be subject to the deadline as extended. 

23. Late Bids 23.1 The Employer shall not consider any bid that arrives after the 
deadline for submission of bids, in accordance with ITB 22. Any 
bid received by the Employer after the deadline for submission of 
bids shall be declared late, rejected, and returned unopened to the 
Bidder. 

24. Withdrawal, 
Substitution, and 
Modification of 
Bids  

24.1 A Bidder may withdraw, substitute, or modify its bid after it has 
been submitted by sending a written notice, duly signed by an 
authorized representative, and shall include a copy of the 
authorization in accordance with ITB 20.2, (except that 
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withdrawal notices do not require copies). The corresponding 
substitution or modification of the bid must accompany the 
respective written notice. All notices must be: 

(a) prepared and submitted in accordance with ITB 20 and ITB 21 
(except that withdrawal notices do not require copies), and in 
addition, the respective envelopes shall be clearly marked 
“W ITHDRAWAL ,” “SUBSTITUTION,” “M ODIFICATION;” and 

(b) received by the Employer prior to the deadline prescribed for 
submission of bids, in accordance with ITB 22. 

 24.2 Bids requested to be withdrawn in accordance with ITB 24.1 shall 
be returned unopened to the Bidders. 

 24.3 No bid may be withdrawn, substituted, or modified in the interval 
between the deadline for submission of bids and the expiration of 
the period of bid validity specified by the Bidder on the Letter of 
Bid or any extension thereof.   

25. Bid Opening 25.1 Except in the cases specified in ITB 23 and 24, the Employer shall 
publicly open and read out in accordance with ITB 25.3 all bids 
received by the deadline, at the date, time and place specified in 
the BDS, in the presence of  Bidders` designated representatives 
and anyone who choose to attend. Any specific electronic bid 
opening procedures required if electronic bidding is permitted in 
accordance with ITB 22.1, shall be as specified in the BDS. 

 25.2 First, envelopes marked “WITHDRAWAL ” shall be opened and read 
out and the envelope with the corresponding bid shall not be 
opened, but returned to the Bidder. No bid withdrawal shall be 
permitted unless the corresponding withdrawal notice contains a 
valid authorization to request the withdrawal and is read out at bid 
opening. Next, envelopes marked “SUBSTITUTION” shall be 
opened and read out and exchanged with the corresponding bid 
being substituted, and the substituted bid shall not be opened, but 
returned to the Bidder. No bid substitution shall be permitted 
unless the corresponding substitution notice contains a valid 
authorization to request the substitution and is read out at bid 
opening. Envelopes marked “MODIFICATION” shall be opened and 
read out with the corresponding bid. No bid modification shall be 
permitted unless the corresponding modification notice contains a 
valid authorization to request the modification and is read out at 
bid opening. Only envelopes that are opened and read out at bid 
opening shall be considered further. 

 25.3 All other envelopes shall be opened one at a time, reading out: the 
name of the Bidder and whether there is a modification; the total 
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Bid Price, per lot (contract) if applicable, including any discounts 
and alternative bids; the presence or absence of a bid security, or 
Bid Securing Declaration, if required; and any other details as the 
Employer may consider appropriate. Only discounts and 
alternative bids read out at bid opening shall be considered for 
evaluation. The Letter of Bid and the Bill of Quantities are to be 
initialed by representatives of the Employer attending bid opening 
in the manner specified in the BDS. The Employer shall neither 
discuss the merits of any bid nor reject any bid (except for late 
bids, in accordance with ITB 23.1). 

 25.4 The Employer shall prepare a record of the bid opening that shall 
include, as a minimum: the name of the Bidder and whether there 
is a withdrawal, substitution, or modification; the Bid Price, per 
lot (contract) if applicable, including any discounts and alternative 
bids; and the presence or absence of a bid security, if one was 
required. The Bidders’ representatives who are present shall be 
requested to sign the record. The omission of a Bidder’s signature 
on the record shall not invalidate the contents and effect of the 
record. A copy of the record shall be distributed to all Bidders. 

E. Evaluation and Comparison of Bids 

26. Confidentiality 26.1 Information relating to the evaluation of bids and recommendation 
of contract award, shall not be disclosed to Bidders or any other 
persons not officially concerned with the bidding process until 
information on Contract award is communicated to all Bidders in 
accordance with ITB 40. 

 26.2 Any attempt by a Bidder to influence the Employer in the 
evaluation of the bids or Contract award decisions may result in 
the rejection of its bid.   

 26.3 Notwithstanding ITB 26.2, from the time of bid opening to the 
time of Contract award, if a Bidder wishes to contact the Employer 
on any matter related to the bidding process, it shall do so in 
writing. 

27. Clarification of 
Bids 

 

27.1 To assist in the examination, evaluation, and comparison of the 
bids, and qualification of the Bidders, the Employer may, at its 
discretion, ask any Bidder for a clarification of its bid given a 
reasonable time for a response. Any clarification submitted by a 
Bidder that is not in response to a request by the Employer shall 
not be considered. The Employer’s request for clarification and 
the response shall be in writing. No change, including any 
voluntary increase or decrease in the prices or substance of the bid 
shall be sought, offered, or permitted, except to confirm the 
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correction of arithmetic errors discovered by the Employer in the 
evaluation of the bids, in accordance with ITB 31. 

 27.2 If a Bidder does not provide clarifications of its bid by the date 
and time set in the Employer’s request for clarification, its bid may 
be rejected. 

28. Deviations, 
Reservations, 
and Omissions 

28.1 During the evaluation of bids, the following definitions apply: 

(a) “Deviation” is a departure from the requirements specified in 
the Bidding Document; 

(b) “Reservation” is the setting of limiting conditions or 
withholding from complete acceptance of the requirements 
specified in the Bidding Document; and 

(c) “Omission” is the failure to submit part or all of the 
information or documentation required in the Bidding 
Document. 

29. Determination of 
Responsiveness  

29.1 The Employer’s determination of a bid’s responsiveness is to be 
based on the contents of the bid itself, as defined in ITB11. 

 29.2 A substantially responsive bid is one that meets the requirements 
of the Bidding Document without material deviation, reservation, 
or omission. A material deviation, reservation, or omission is one 
that, 

(a) if accepted, would: 

(i) affect in any substantial way the scope, quality, or 
performance of the Works specified in the Contract; or 

(ii) limit in any substantial way, inconsistent with the 
Bidding Document, the Employer’s rights or the 
Bidder’s obligations under the proposed Contract; or 

(b) if rectified, would unfairly affect the competitive position of 
other Bidders presenting substantially responsive bids. 

 29.3 The Employer shall examine the technical aspects of the bid 
submitted in accordance with ITB 16, Technical Proposal, in 
particular, to confirm that all requirements of Section VII (Works 
Requirements) have been met without any material deviation, 
reservation or omission. 

 29.4 If a bid is not substantially responsive to the requirements of the 
Bidding Document, it shall be rejected by the Employer and may 
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not subsequently be made responsive by correction of the material 
deviation, reservation, or omission. 

30. Nonconformities, 
Errors, and 
Omissions 

30.1 Provided that a bid is substantially responsive, the Employer may 
waive any nonconformities in the bid. 

 30.2 Provided that a bid is substantially responsive, the Employer may 
request that the Bidder submit the necessary information or 
documentation, within a reasonable period of time, to rectify 
nonmaterial nonconformities in the bid related to documentation 
requirements. Requesting information or documentation on such 
nonconformities shall not be related to any aspect of the price of 
the Bid. Failure of the Bidder to comply with the request may 
result in the rejection of its Bid. 

 30.3 Provided that a bid is substantially responsive, the Employer shall 
rectify quantifiable nonmaterial nonconformities related to the Bid 
Price. To this effect, the Bid Price shall be adjusted, for 
comparison purposes only to reflect the price of a missing or non-
conforming item or component, by adding the average price of the 
item or component quoted by substantially responsive Bidders. If 
the price of the item or component cannot be derived from the 
price of other substantially responsive bids, the Employer shall use 
its best estimate. 

31. Correction of 
Arithmetical 
Errors 

31.1 Provided that the bid is substantially responsive, the Employer 
shall correct arithmetical errors on the following basis: 

(a) only for admeasurement contracts, if there is a discrepancy 
between the unit price and the total price that is obtained by 
multiplying the unit price and quantity, the unit price shall 
prevail and the total price shall be corrected, unless in the 
opinion of the Employer there is an obvious misplacement of 
the decimal point in the unit price, in which case the total price 
as quoted shall govern and the unit price shall be corrected; 

(b) if there is an error in a total corresponding to the addition or 
subtraction of subtotals, the subtotals shall prevail and the 
total shall be corrected; and 

(c) if there is a discrepancy between words and figures, the 
amount in words shall prevail, unless the amount expressed in 
words is related to an arithmetic error, in which case the 
amount in figures shall prevail subject to (a) and (b) above. 
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 31.2 Bidders shall be requested to accept correction of arithmetical 
errors. Failure to accept the correction in accordance with ITB 
31.1, shall result in the rejection of the Bid. 

32. Conversion to 
Single Currency  

32.1 For evaluation and comparison purposes, the currency(ies) of the 
Bid shall be converted into a single currency as specified in the 
BDS.  

33. Margin of 
Preference 

33.1 Unless otherwise specified in the BDS, a margin of preference for 
domestic bidders3 shall not apply. 

34. Subcontractors 34.1 Unless otherwise stated in the BDS, the Employer does not intend 
to execute any specific elements of the Works by sub-contractors 
selected in advance by the Employer. 

34.2 The Employer may permit subcontracting for certain specialized 
works as indicated in Section III. When subcontracting is permitted 
by the Employer, the specialized sub-contractor’s experience shall 
be considered for evaluation. Section III describes the qualification 
criteria for sub-contractors. 

34.3 Bidders may propose subcontracting up to the percentage of total 
value of contracts or the volume of works as specified in the BDS. 

35. Evaluation of 
Bids 

35.1 The Employer shall use the criteria and methodologies listed in 
this Clause. No other evaluation criteria or methodologies shall be 
permitted. 

 
35.2 To evaluate a bid, the Employer shall consider the following: 

(a) the bid price, excluding Provisional Sums and the provision, 
if any, for contingencies in the Summary Bill of Quantities4 
for admeasurement contracts, but including Daywork5 items, 
where priced competitively; 

                                                 
3     An individual firm is considered a domestic bidder for purposes of the margin of preference if it is 

registered in the country of the Employer, has more than 50 percent ownership by nationals of the country 
of the Employer, and if it does not subcontract more than 10 percent of the contract price, excluding 
provisional sums, to foreign contractors. JVs are considered as domestic bidders and eligible for domestic 
preference only if the individual member firms are registered in the country of the Employer or have more 
than 50 percent ownership by nationals of the country of the Employer, and the JV shall be registered in the 
country of the Borrower. The JV shall not subcontract more than 10 percent of the contract price, excluding 
provisional sums, to foreign firms. JVs between foreign and national firms will not be eligible for domestic 
preference. 

4  In lump sum contracts, delete “Bill of Quantities” and replace with “Activity Schedule.” 
5  Daywork is work carried out following instructions of the Project Manager and paid for on the basis of time 

spent by workers, and the use of materials and the Contractor’s equipment, at the rates quoted in the Bid.  
For Daywork to be priced competitively for Bid evaluation purposes, the Employer must list tentative 
quantities for individual items to be costed against Daywork (e.g., a specific number of tractor driver staff-
days, or a specific tonnage of Portland cement), to be multiplied by the bidders’ quoted rates and included 
in the total Bid price. 
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(b) price adjustment for correction of arithmetic errors in 
accordance with ITB 31.1; 

(c) price adjustment due to discounts offered in accordance with 
ITB 14.4; 

(d) converting the amount resulting from applying (a) to (c) above, 
if relevant, to a single currency in accordance with ITB 32; 

(e) price adjustment for nonconformities in accordance with ITB 
30.3; 

(f) the additional evaluation factors are specified in Section III 
(Evaluation and Qualification Criteria); 

 
35.3 The estimated effect of the price adjustment provisions of the 

Conditions of Contract, applied over the period of execution of the 
Contract, shall not be taken into account in bid evaluation. 

 
35.4 If this Bidding Document allows Bidders to quote separate prices 

for different lots (contracts), the methodology to determine the 
lowest evaluated price of the contract combinations, including any 
discounts offered in the Letter of Bid, is specified in Section III. 
Evaluation and Qualification Criteria. 

 
35.5 If the bid for an admeasurement contract, which results in the 

lowest Evaluated Bid Price, is seriously unbalanced or, front 
loaded in the opinion of the Employer, the Employer may require 
the Bidder to produce detailed price analyses for any or all items 
of the Bill of Quantities, to demonstrate the internal consistency 
of those prices with the construction methods and schedule 
proposed. After evaluation of the price analyses, taking into 
consideration the schedule of estimated Contract payments, the 
Employer may require that the amount of the performance security 
be increased at the expense of the Bidder to a level sufficient to 
protect the Employer against financial loss in the event of default 
of the successful Bidder under the Contract. 

36. Comparison of 
Bids 

36.1 The Employer shall compare the evaluated prices of all 
substantially responsive bids established in accordance with ITB 
35.2 to determine the lowest evaluated bid. 

37. Qualification of 
the Bidder 

37.1 The Employer shall determine to its satisfaction whether the 
Bidder that is selected as having submitted the lowest evaluated 
and substantially responsive bid meets the qualifying criteria 
specified in Section III. Evaluation and Qualification Criteria. 
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37.2 The determination shall be based upon an examination of the 

documentary evidence of the Bidder’s qualifications submitted by 
the Bidder, pursuant to ITB 17.1. 

 37.3 An affirmative determination of qualification shall be a 
prerequisite for award of the Contract to the Bidder. A negative 
determination shall result in disqualification of the bid, in which 
event the Employer shall proceed to the next lowest evaluated bid 
to make a similar determination of that Bidder’s qualifications to 
perform satisfactorily. 

38. Employer’s Right 
to Accept Any 
Bid, and to 
Reject Any or 
All Bids 

38.1 The Employer reserves the right to accept or reject any bid, and to 
annul the bidding process and reject all bids at any time prior to 
contract award, without thereby incurring any liability to Bidders. 
In case of annulment, all bids submitted and specifically, bid 
securities, shall be promptly returned to the Bidders. 

F. Award of Contract 

39. Award Criteria 39.1 Subject to ITB 37.1, the Employer shall award the Contract to the 
Bidder whose bid  has been determined to be the lowest evaluated 
bid and is substantially responsive to the Bidding Document, 
provided further that the Bidder is determined to be qualified to 
perform the Contract satisfactorily. 

40. Notification of 
Award 

40.1 Prior to the expiration of the bid validity, the Employer shall notify 
the successful Bidder, in writing, via the Letter of Acceptance 
included in the Contract Forms, that its bid has been accepted.  At 
the same time, the Employer shall also notify all other Bidders of 
the results of the bidding, and shall publish in UNDB online the 
results identifying the bid and lot (contract) numbers and the 
following information:  

(i)  name of each Bidder who submitted a Bid;  

(ii) bid prices as read out at Bid Opening;  

(iii) name and evaluated prices of each Bid that was evaluated;  

(iv) name of bidders whose bids were rejected and the reasons for 
their rejection; and  

(v)  name of the winning Bidder, and the Price it offered, as well 
as the duration and summary scope of the contract awarded. 

 40.2 Until a formal contract is prepared and executed, the notification 
of award shall constitute a binding Contract. 



Section I - Instructions to Bidders 25 

 40.3 The Employer shall promptly respond in writing to any 
unsuccessful Bidder who, after notification of award in 
accordance with ITB 40.1, requests in writing the grounds on 
which its bid was not selected. 
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41. Signing of 
Contract 

41.1 Promptly upon notification, the Employer shall send the 
successful Bidder the Contract Agreement. 

 41.2 Within twenty-eight (28) days of receipt of the Contract 
Agreement, the successful Bidder shall sign, date, and return it to 
the Employer. 

42. Performance 
Security 

42.1 Within twenty-eight (28) days of the receipt of notification of 
award from the Employer, the successful Bidder shall furnish the 
performance security and, if required in the BDS, the 
Environmental, Social, Health and Safety (ESHS) Performance 
Security in accordance with the conditions of contract, subject to 
ITB 35.5, using for that purpose the Performance Security and 
ESHS Performance Security Forms included in Section X. 
Contract Forms, or another form acceptable to the Employer. If 
the performance security furnished by the successful Bidder is in 
the form of a bond, it shall be issued by a bonding or insurance 
company that has been determined by the successful Bidder to be 
acceptable to the Employer. A foreign institution providing a bond 
shall have a correspondent financial institution located in the 
Employer’s Country. 

 42.2 Failure of the successful Bidder to submit the above-mentioned 
Performance Security and, if required in the BDS, the 
Environmental, Social, Health and Safety (ESHS) Performance 
Security, or to sign the Contract Agreement shall constitute 
sufficient grounds for the annulment of the award and forfeiture 
of the bid security. In that event the Employer may award the 
Contract to the next lowest evaluated Bidder whose offer is 
substantially responsive and is determined by the Employer to be 
qualified to perform the Contract satisfactorily. 

43. Adjudicator 43.1 The Employer proposes the person named in the BDS to be 
appointed as Adjudicator under the Contract, at the hourly fee 
specified in the BDS, plus reimbursable expenses. If the Bidder 
disagrees with this proposal, the Bidder should so state in his Bid.  
If, in the Letter of Acceptance, the Employer does not agree on the 
appointment of the Adjudicator, the Employer will request the 
Appointing Authority designated in the Particular Conditions of 
Contract (PCC) pursuant to Clause 23.1 of the General Conditions 
of Contract (GCC), to appoint the Adjudicator. 
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Section II - Bid Data Sheet (BDS) 

A.  Introduction 

ITB 1.1 The number of the Invitation for Bids is: KE-MAWASCO-236802-CW-
RFB 

The Employer is: Malindi Water & Sewerage Company Limited 

ITB 1.1 The name of the bidding process is: National Competitive Bidding 
(NCB) 

The identification number of the bidding process is:  KE-MAWASCO-
236802-CW-RFB – Construction of 1no. Faecal Sludge Treatment Plant 
in Malindi Town-Lot 3A 

The number and identification of lots comprising this bidding process is: 
N/A 

ITB 2.1 The Borrower is:  Government of Kenya (GOK) 

ITB 2.1 The name of the Project is:  Water and Sanitation Development Project 
(WSDP) 

ITB 2.1 Loan or Financing Agreement amount: US$ 300 Million 

ITB 4.1 Maximum number of members in the JV shall be: Three (3).  

ITB 4.4 A list of debarred firms and individuals is available on the Bank’s external 
website: http://www.worldbank.org/debarr.  

 
B.  Bidding Documents 

ITB 7.1 For clarification purposes only, the Employer’s address is: Malindi 
Water & Sewerage Co. Ltd 

Attention: Technical Manager 

Street Address: Maji Road 

Floor/Room number: Office of the Technical Manager 

City: Malindi  

Country: Kenya 

Telephone: +254-042-21-31037, 0790-405778 
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Facsimile number: +254-042-21-31206 

Electronic mail address: info@malindiwater.co.ke 

Requests for clarification should be received by the Employer no later 
than: 14 days prior to the deadline for Submission of Bids. 

ITB 7.1 Web page : www.malindiwater.co.ke  

ITB 7.4 A Pre-Bid meeting “ shall” take place, 

Date: 02nd July 2021 

Time: 10:00hrs 

Place: MAWASCO’s Boardroom 

A site visit conducted by the Employer “ shall be” organized.  

 
C.  Preparation of Bids 

ITB 10.1 
 
The language of the bid is: English 
All correspondence exchange shall be in English language. 

Language for translation of supporting documents and printed literature is 
English  

ITB 11.1 (b) The following schedules shall be submitted with the bid:  

1. Bills of Quantities 
 

2. Schedule of Sub-Contractors, if any, including details of work for 
which the Sub-Contractor shall be employed, Value and % of Tender 
Price of Works sub-contracted and details of Sub-Contractor’s 
experience in that field of work. 
 

3. Schedule of Projected Cash Flow – should be based on the outline 
Programme for execution of the whole of the Works. 

 
4. Schedule of Manufacturers for the following key materials/equipment: 

i. uPVC and HDPE Sewer Pipes 
ii.  Concrete Spigot and Socket Sewer Pipes 

iii.  Reinforcement Steel 
iv. Sluice Gates 
v. Roofing Material 
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For each item above the Bidder must indicate the name of the manufacturer, 
Country of Origin, make of the item where applicable and the standard to 
which the item is manufactured (ISO/EN/BS/AWWA. etc.) 

ITB 11.1 (h) The Bidder shall submit the following additional documents in its Bid: 

Code of Conduct for Contractor’s Personnel (ES)  

The Bidder shall submit its Code of Conduct that will apply to Contractor’s 
Personnel (as defined in Sub- Clause 1 (ii) of the General Conditions of 
Contract), to ensure compliance with the Contractor’s Environmental and 
Social (ES) obligations under the Contract. The Bidder shall use for this 
purpose the Code of Conduct form provided in Section IV.  No substantial 
modifications shall be made to this form, except that the Bidder may 
introduce additional requirements, including as necessary to take into 
account specific Contract issues/risks.   

Management Strategies and Implementation Plans (MSIP) to manage 
the (ES) risks 

The Bidder shall submit Management Strategies and Implementation Plans 
(MSIPs) to manage the following key Environmental and Social (ES) risks:  

i) Traffic Management Plan to ensure safety of local communities from 
construction traffic; 

ii)  Water Resource Protection Plan to prevent contamination of drinking 
water while working alongside existing active pipelines; 

iii)  Community Engagement Plan to prevent child labour, child sexual 
abuse, community health and safety, etc. 

iv) Safety Plan to ensure occupational and community health and safety; 
v) Waste Management Plan for management of hazardous and non-

hazardous wastes 
vi) Excessive noise, vibrations and air pollution; 
vii)  Strategy for obtaining Consents/Permits prior to the start of relevant 

works such as opening a quarry or borrow pit and identification of 
dump areas for surplus excavated material; 
Gender based violence and sexual exploitation and abuse 
(GBV/SEA) prevention and response action plan. 

ITB 13.1 Alternative bids shall not be permitted. 

ITB 13.2 Alternative times for completion shall not be permitted. 

ITB 13.4 Alternative technical solutions shall be permitted for the following parts of 
the Works: None 
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ITB 14.5 The prices quoted by the Bidder shall NOT be subject to adjustment 
during the performance of the Contract.   

ITB 15.1 
The prices shall be quoted by the bidder in Kenyan Shillings 

ITB 18.1 The bid validity period shall be 120 days. 

ITB 18.3 (a) The bid price shall be adjusted by the following factor(s): Not Applicable  

ITB 19.1  A Bid Security in form of a Bank Guarantee shall be required.  
  
A Bid-Securing Declaration shall not be required. 
 
If a Bid Security shall be required, the amount and currency of the bid 
security shall be Kshs. 5,200,000.00 (Five Million, Two Hundred 
Thousand Shillings only). 

ITB 19.3 (d) Other types of acceptable securities: 

 None 

“If a bid security is specified pursuant to ITB 19.1, the bid security shall be 
a demand guarantee in the following form: 

An unconditional guarantee issued by a bank from a reputable bank from an 
eligible country.  The bid security shall be submitted either using the Bid 
Security Form included in Section IV, Bidding Forms. The bid security shall 
be valid for twenty-eight (28) days beyond the original validity period of 
the bid, or beyond any period of extension if requested under ITB 18.2” 

ITB 20.1 In addition to the original of the bid, the number of copies is: Two (2) 

ITB 20.2 The written confirmation of authorization to sign on behalf of the Bidder 
shall consist of:  

(a) The name and description of the documentation required to 
demonstrate the authority of the signatory to sign the Bid such as a 
“Sealed” Power of Attorney; and 
 
 

(b) In the case of Bids submitted by an existing or intended JV an 
undertaking signed by all parties (i) stating that all parties shall be 
jointly and severally liable, if so required in accordance with ITB 
4.1(a), and (ii) nominating a Representative who shall have the 
authority to conduct all business for and on behalf of any and all the 
parties of the JV during the bidding process and, in the event the JV 
is awarded the Contract, during contract execution. 
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D.  Submission and Opening of Bids 

ITB 22.1 Bidders SHALL NOT have the option of submitting their bids 
electronically.  

ITB 22.1  For bid submission purposes only, the Employer’s address is: Malindi 
Water & Sewerage Co. Ltd 

Attention: Managing Director 

Street Address: Maji Road 

Floor/Room number: Managing Director’s Secretary Office 

City: Malindi 

Country: Kenya 

The deadline for bid submission is: 

Date: 22nd July 2021 

Time: 11:00hrs local time 

ITB 25.1 The bid opening shall take place at: Malindi Water & Sewerage Co. Ltd.  

Street Address: Maji Road  

Floor/Room number: Mawasco’s Boardroom 

City: Malindi 

Country: Kenya 

Date: 22nd July 2021 

Time: 11:05hrs local time 

ITB 25.3 The Letter of Bid and Priced Bill of Quantities shall  be initialed by Three 
(3) representatives of the Employer conducting Bid opening.   

Each Bid shall be initialed by all representatives and shall be numbered.  
Any modification to the unit or total price shall also be initialed by the 
Employer’s Representative. 

 
E.  Evaluation and Comparison of Bids 

ITB 32.1 Not applicable. 

ITB 33.1 A margin of preference shall not apply. 

ITB 34.1 At this time the Employer does not intend to execute certain specific parts 
of the Works by sub-contractors selected in advance. 
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ITB 34.3 a) Contractor’s proposed subcontracting: Maximum percentage of 
subcontracting permitted is: 20% of the total contract amount or 20% of the 
volume of work.  

b) Bidders planning to subcontract more than 10% of total volume of work 
shall specify, in the Letter of Bid, the activity (ies) or parts of the works to be 
subcontracted along with complete details of the sub-contractors and their 
qualification and experience. The qualification and experience of the sub-
contractors must meet the minimum criteria for the relevant work to be sub-
contracted failing which such sub-contractors will not be permitted to 
participate. 

c) Sub-Contractors’ qualification and experience will not be considered for 
evaluation of the Bidder. The Bidder on its own (without taking into account 
the qualification and experience of the sub-contractor) should meet the 
qualification criteria. 

 
F.  Award of Contract 

ITB 42.1 and 
42.2 

 

The successful Bidder shall be required to submit an Environmental, 
Social, Health and Safety (ESHS) Performance Security. 

ITB 43.1 The Adjudicator proposed by the Employer is: 
 
Eng. Lucas A. Nyandondo Ochieng, (CV attached as Annex C, under 
Section X, Part 3 of the Bidding Document) 
 

The hourly fee for this proposed Adjudicator shall be Kshs 6,000.00 
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Section III - Evaluation and Qualification Criteria  
 

This section contains all the criteria that the Employer shall use to evaluate bids and qualify Bidders 
if the bidding was not preceded by a prequalification exercise and post qualification is applied. In 
accordance with ITB 35 and ITB 37, no other methods, criteria and factors shall be used. The Bidder 
shall provide all the information requested in the forms included in Section 4 (Bidding Forms). 
 
Wherever a Bidder is required to state a monetary amount, Bidders should indicate the USD 
equivalent using the rate of exchange determined as follows: 

• -For construction turnover or financial data required for each year - Exchange rate prevailing 
on the last day of the respective calendar year (in which the amounts for that year is to be 
converted) was originally established. 

• -Value of single contract - Exchange rate prevailing on the date of the contract. 

Exchange rates shall be taken from the publicly available source identified in the ITB 32.1. Any error 
in determining the exchange rates in the Bid may be corrected by the Employer 
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1.  Margin of Preference  

     Not Applicable 

2. Evaluation 

Not Applicable 

2.1 Adequacy of Technical Proposal 

Evaluation of the Bidder's Technical Proposal will include an assessment of the 
Bidder's technical capacity to mobilize key equipment and personnel for the contract 
consistent with its proposal regarding work methods, scheduling, and material sourcing 
in sufficient detail and fully in accordance with the requirements stipulated in Section 
VII (Works Requirements). 

2.2 Multiple Contracts 

Not Applicable  

 
2.3 Alternative Completion Times 

      Not Applicable. 

2.4 Technical Alternatives 

      Not Applicable. 

2.5 Specialized Subcontractors 

      Not Applicable. 
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3. Qualification 

        
Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

1. Eligibility 

1.1 Nationality Nationality in 
accordance with ITB  
4.3 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A Forms ELI – 1.1 
and 1.2, with 
attachments 

1.2 Conflict of Interest No conflicts of interest 
in accordance with 
ITB  4.2 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A Letter of Bid 

1.3 Bank Eligibility Not having been 
declared ineligible by 
the Bank, as described 
in ITB 4.4, 4.5, 4.6 
and 4.7 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A 
 

Letter of Bid 

1.4  Government Owned 
Entity of the Borrower 
country 

Meets conditions of 
ITB  4.5 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A 
 

Forms ELI – 1.1 
and 1.2, with 
attachments 

1.5 United Nations 
resolution or 
Borrower’s country 
law 

Not having been 
excluded as a result of 
prohibition in the 
Borrower’s country 
laws or official 
regulations against 
commercial relations 
with the Bidder’s 
country, or by an act 
of compliance with 
UN Security Council 
resolution, both in 
accordance with ITB 
4.7 and Section V. 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A 
 

Forms ELI – 1.1 
and 1.2, with 
attachments 

2. Historical Contract Non-Performance 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

2.1 History of Non-
Performing Contracts 

Non-performance of a 
contract6 did not occur 
as a result of 
contractor default 
since 1st January 
2018. 

Must meet 
requirement12   

N/A Must meet 
requirement7  

N/A Form CON-2 

2.2 Suspension Based on 
Execution of Bid 
Securing Declaration 
by the Employer or 
withdrawal of the Bid 
within Bid validity 

Not under suspension 
based on execution of 
a Bid Securing 
Declaration pursuant 
to ITB 4.6 or 
withdrawal of the Bid 
pursuant ITB 19.9. 

Must meet 
requirement  

N/A Must meet 
requirement  

N/A Bid Submission 
Form 

2.3 Pending Litigation Bidder’s financial 
position and 
prospective long-term 
profitability sound 
according to criteria 
established in 3.1 
below and assuming 
that all pending 
litigation will be 
resolved against the 
Bidder 

Must meet 
requirement  

N/A Must meet 
requirement  

N/A Form CON – 2 
 

                                                 
6 Non-performance, as decided by the Employer, shall include all contracts where (a) non-performance was not challenged by the contractor, including through 

referral to the dispute resolution mechanism under the respective contract, and (b) contracts that were so challenged but fully settled against the contractor. 
Non-performance shall not include contracts where Employers decision was overruled by the dispute resolution mechanism. Non-performance must be 
based on all information on fully settled disputes or litigation, i.e. dispute or litigation that has been resolved in accordance with the dispute resolution 
mechanism under the respective contract and where all appeal instances available to the Bidder have been exhausted. 

7 This requirement also applies to contracts executed by the Bidder as JV member. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

2.4 Litigation History No consistent history 
of court/arbitral award 
decisions against the 
Bidder8 since1st 
January 2016 

Must meet 
requirement  

N/A Must meet 
requirement  

N/A Form CON – 2  

2.5 Declaration: 
Environmental, Social, 
Health, and Safety 
(ESHS) past 
performance 

Declare any civil 
work contracts that 
have been 
suspended or 
terminated and/or 
performance 
security called by an 
employer for breach 
of environmental or 
social (including 
Sexual Exploitation 
and Abuse)) 
contractual 
obligations in the 
past five years.9 

Must make the 
declaration. 
Where there 
are 
Specialized 
Sub-
contractor/s, 
the 
Specialized 
Sub-
contractor/s 
must also 
make the 
declaration 

       N/A 

Each must make 
the declaration. 
Where there are 
Specialized Sub-
contractor/s, the 
Specialized Sub-
contractor/s must 
also make the 
declaration 

     N/A 

Form CON-3 
ESHS 
Performance 
Declaration 

                                                 
8 The Bidder shall provide accurate information on the letter of Bid about any litigation or arbitration resulting from contracts completed or ongoing under its 

execution over the last five years. A consistent history of court/arbitral awards against the Bidder or any member of a joint venture may result in 
disqualifying the Bidder. 

9 The Employer may use this information to seek further information or clarifications in carrying out its due diligence.   
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

3. Financial Situation and Performance 

3.1 Financial Capabilities (i) The Bidder shall 
demonstrate that it has 
access to, or has 
available, liquid 
assets, unencumbered 
real assets, lines of 
credit, and other 
financial means 
(independent of any 
contractual advance 
payment) sufficient to 
meet the construction 
cash flow 
requirements 
estimated as Kshs. 
132,000,000.00 (One 
Hundred and Thirty 
Two Million, Kenya 
Shillings) per month 
or equivalent in a 
freely convertible 
currency for the 
subject contract(s) net 
of the Bidders other 
commitments 
(ii) The Bidders shall 
also demonstrate, to 
the satisfaction of the 
Employer, that it has 
adequate sources of 
finance to meet the 
cash flow 
requirements on works 

Must meet 
requirement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Must meet 
requirement 
 
 
 
 
 
 
 
 
 
 

Must meet 
Requirement  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Must meet 
requirement 
 
 
 
 
 
 
 
 
 

Must meet at 
least 50% (Fifty 
Percent) of the 
requirement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N/A 
 
 
 
 
 
 
 
 
 
 

Must meet at 
least 75% 
(Seventy Five 
Percent) of the 
requirement 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
N/A 
 
 
 
 
 
 
 
 

Form FIN – 3.1, 
with attachments 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

currently in progress 
and for future contract 
commitments. 
(iii) The audited 
balance sheets or, if 
not required by the 
laws of the Bidder’s 
country, other 
financial statements 
acceptable to the 
Employer, for the last 
3 years shall be 
submitted and must 
demonstrate the 
current soundness of 
the Bidder’s financial 
position and indicate 
its prospective long-
term profitability. 

 
Must meet 
requirement 

 
 

N/A 

 
 
Must meet 
requirement 

 
 
 
 
N/A 

3.2 Average Annual 
Construction Turnover 

Minimum average 
annual construction 
turnover of Kshs.1, 
000,000,000.00 (One 
Billion Kenya 
Shillings) calculated 
as total certified 
payments received for 
contracts in progress 
and/or completed 
within the last 5 years. 

Must meet 
requirement 

Must meet 
requirement 

Must meet at 
least 50%  (Fifty 
Percent) of the 
requirement 

Must meet at 
least 75%  
(Seventy Five 
Percent) of the 
requirement 

Form FIN – 3.2 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

4. Experience 

4.1 (a) General Construction 
Experience 

Experience under 
construction contracts 
in the role of prime 
contractor, JV 
member, sub-
contractor, or 
management 
contractor for at least 
the last Five (5) years, 
starting 1st January 
2016 

Must meet 
requirement 

N/A Must meet 
requirement 

N/A Form EXP – 4.1 
 

4.2 (a) Specific Construction 
& Contract 
Management 
Experience 

(i) A minimum 
number of similar10 
contracts specified 
below that have been 
satisfactorily and 
substantially11 
completed as a prime 
contractor, joint 
venture member12, 
management 
contractor or sub-
contractor12 between 

Must meet 
requirement 
 
 
 
 
 
 
 
 
 
 

Must meet 
requirement13 
 
 
 
 
 
 
 
 
 
 

N/A 
 
 
 
 
 
 
 
 
 
 
 

N/A 
 
 
 
 
 
 
 
 
 
 
 

Form EXP 4.2(a) 

                                                 
10 The similarity shall be based on the physical size, complexity, methods/technology and/or other characteristics described in Section VII, Work’s Requirements. 

Summation of number of small value contracts (less than the value specified under requirement) to meet the overall requirement will not be accepted. 
11 Substantial completion shall be based on 80% or more works completed under the contract. 
12 For contracts under which the Bidder participated as a joint venture member or sub-contractor, only the Bidder’s share, by value, shall be considered to meet 

this requirement. 
13 In the case of JV, the value of contracts completed by its members shall not be aggregated to determine whether the requirement of the minimum value of a 

single contract has been met. Instead, each contract performed by each member shall satisfy the minimum value of a single contract as required for single 
entity. In determining whether the JV meets the requirement of total number of contracts, only the number of contracts completed by all members each of 
value equal or more than the minimum value required shall be aggregated. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

1st January 2016 and 
application submission 
deadline: (i) Two (2) 
Contracts,  each of 
minimum value of 
Kshs. 210,000,000.00 
(Two Hundred and 
Ten Million Kenya 
Shillings); 
Or  
(ii)  One (1) contract 
of minimum value 
Kshs. 
420,000,000.00 
(Four Hundred and 
Twenty Million 
Kenya Shillings). 
 
 

 
 
 
 

 
 
 
 

 
 
 

 
 

      
4.2 (b)  For the above and any 

other contracts 
completed and under 
implementation as 
prime contractor, joint 
venture member, 
management 
contractor or sub-
contractor14 on or after 
the first day of the 
calendar year during 
the period stipulated in 

Must meet 
requirements  

Must meet 
requirements 

N/A Must meet the 
following 
requirements for 
the key activities 
listed below16[list 
key activities and 
the 
corresponding 
minimum 
requirements] 

Form EXP – 4.2 
(b) 

                                                 
14 For contracts under which the Bidder participated as a joint venture member or sub-contractor, only the Bidder’s share shall be counted to meet this 

requirement. 
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Eligibility and Qualification Criteria Compliance Requirements Documentation 

No. Subject Requirement Single Entity 
Joint Venture (existing or intended) 

Submission 

Requirements 

All Parties 
Combined 

Each Member One Member 

4.2 (a) above, a 
minimum construction 
experience in the 
following key 
activities successfully 
completed15:  
 
1. Construction of 
Reinforced Concrete 
Works at an average 
rate of 250m3/month 
2. At least one set of 
Waste Water 
Stabilization ponds 
comprising 
Anaerobic ponds, 
Facultative ponds, 
Maturation Ponds 
and Constructed 
wetlands of capacity 
100m3/day or more.16 

 

 

                                                 
15 Volume, number or rate of production of any key activity can be demonstrated in one or more contracts combined if executed during same time period. The 

rate of production shall be the annual production rate for the key construction activity (or activities). 
16 The minimum experience requirement for multiple contracts will be the sum of the minimum requirements for respective individual contracts,  
unless specified otherwise. 
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5 Key Personnel 

The Bidder must demonstrate that it will have suitably qualified (and in adequate numbers) 
Key Personnel, as described in the Specifications.  

The Bidder shall provide details of the Key Personnel and such other Key Personnel that the 
Bidder considers appropriate to perform the Contract, together with their academic 
qualifications and work experience. The Bidder shall complete the relevant Forms in Section 
IV, Bidding Forms. 

The Contractor shall require the Employer’s consent to substitute or replace the Key 
Personnel (reference the Particular Conditions of Contract 9.1). 

Key Personnel 

 

No. Position Requirements / Qualifications 

Total Work 
Similar 

Experience 
(years) 

In Similar 
Works 

Experience 
(years) 

1 Contract Manager (1no.) 

BSc. Civil Engineering or 
equivalent 

15 10 
Registered with Engineers Board of 
Kenya (EBK) or equivalent 

2 Site Agent (1no.) BSc. Civil Engineering 10 8 

3 Mechanical Engineer (1no) BSc. Mechanical Engineering 8 5 

4 Engineering Surveyor (1no) 
BSc. Surveying or Higher National 
Diploma or equivalent 

8 5 

5 Foremen Civil works (3Nr) 
Diploma in Civil Engineering / 
Building Construction or equivalent 

8 5 

6 
Environmental Safeguard 
Specialist (1no.) 

Degree in Environmental Science or 
related field.  
Registered NEMA Lead Expert 8 5 

 

7 Sociologist (1no.) 
Degree in Sociology / Community 
Development or equivalent 

8 5 

8 Health & Safety Specialist (1no.) 
First Degree and a Course in 
Occupation Health and Safety  

8 5 

9 
Artisans 4 No.(electrical technical, 
plumber/pipe fitter, mason, steel 
fixer)  

Government Trade Test Grade 1. 8 5 
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6. Equipment 

The Bidder must demonstrate that it will have access to the key Contractor’s 
equipment listed hereafter: 

 

No. Equipment Type and Characteristics Minimum Number 
required 

1 Excavator with 0.75m3 Bucket & 1.5 Tonne Hammer 1 
2 Back Hoe Excavators 1 
3 7 / 10 / 15-ton Tipper Lorries 2 
4 Pick-Ups – 1 Ton 2 
5 Concrete Mixers (capacity 0.3m3 to1m3), including batch weighing 3 
6 Concrete Vibrators (40mm – 60mm) 5 
7 Rock Breakers 1 
8 Compressors (5,000 l/min) 1 
9 Total Station (for Surveying Works) 1 
10 Portable De-Watering Pumps 1 
11 Bull Dozer 1 
12 Roller Compactor 1 
13 Sheep Foot Roller 1 
14 Generator 1 
15 Welding Machine 1 
16 Water Bowser 1 

 
The Bidder shall provide further details of proposed items of equipment using the 
relevant Form in Section IV. 
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Section IV - Bidding Forms 
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Letter of Bid 

Date:   

NCB No.: KE-MAWASCO-236802-CW-RFB 

Invitation for Bid No.: KE-MAWASCO-236802-CW-RFB 

Alternative No.: Not Applicable 

 
 
 
To: [insert complete name of Employer] 
 
(a) We have examined and have no reservations to the Bidding Documents, including Addenda 

issued in accordance with Instructions to Bidders (ITB 8) ; 

(b) We meet the eligibility requirements and have no conflict of interest in accordance with ITB 
4; 

(c) We have not been suspended nor declared ineligible by the Employer based on execution of 
a Bid Securing Declaration in the Employer’s country in accordance with ITB 4.6 

(d) We offer to execute in conformity with the Bidding Documents the following Works: 
Construction of 1no. Faecal Sludge Treatment Plant in Malindi Town ; 

(e) The total price of our Bid, excluding any discounts offered in item (f) below is:  

In case of only one lot, total price of the Bid [insert the total price of the bid in words and 
figures, indicating the various amounts and the respective currencies]; 

(f) The discounts offered and the methodology for their application are:  

(i) The discounts offered are: [Specify in detail each discount offered.]  

(ii) The exact method of calculations to determine the net price after application of discounts 
is shown below: [Specify in detail the method that shall be used to apply the 
discounts];  

(g) Our bid shall be valid until [insert day, month and year in accordance with ITB 18.1], and it 
shall remain binding upon us and may be accepted at any time on or before this date; 

(h) If our bid is accepted, we commit to obtain a performance security [and an Environmental, 
Social, Health and Safety (ESHS) Performance Security] in accordance with the Bidding 
Documents; 

(i) We are not participating, as a Bidder or as a subcontractor, in more than one bid in this 
bidding process in accordance with ITB 4.2(e), other than alternative bids submitted in 
accordance with ITB 13; 
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(j) We, along with any of our subcontractors, suppliers, consultants, manufacturers, or service 
providers for any part of the contract, are not subject to, and not controlled by any entity or 
individual that is subject to, a temporary suspension or a debarment imposed by a member 
of the World Bank Group or a debarment imposed by the World Bank Group in accordance 
with the Agreement for Mutual Enforcement of Debarment Decisions between the World 
Bank and other development banks. Further, we are not ineligible under the Employer’s 
country laws or official regulations or pursuant to a decision of the United Nations Security 
Council; 

(k) We are not a government owned entity/ We are a government owned entity but meet the 
requirements of ITB 4.5;17 

(l) We have paid, or will pay the following commissions, gratuities, or fees with respect to the 
bidding process or execution of the Contract: [insert complete name of each Recipient, its 
full address, the reason for which each commission or gratuity  was paid and the amount 
and currency of each such commission or gratuity] 

 
Name of Recipient Address Reason Amount 
        
        
        
        

 
 (If none has been paid or is to be paid, indicate “none.”) 
 
(m) We understand that this bid, together with your written acceptance thereof included in your 

notification of award, shall constitute a binding contract between us, until a formal contract 
is prepared and executed; and 

(n) We understand that you are not bound to accept the lowest evaluated bid or any other bid 
that you may receive. 

(o) We hereby certify that we have taken steps to ensure that no person acting for us or on our 
behalf will engage in any type of fraud and corruption 

 
Name of the Bidder*  [insert name of the Bidder] 
 
Name of the person duly authorized to sign the Bid on behalf of the Bidder** [insert complete 
name of person duly authorized to sign the Bid] 
 
Title of the person signing the Bid [insert complete title of the person signing the Bid] 
 

                                                 
17  Bidder to use as appropriate   
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Signature of the person named above  [ insert signature of person whose name and capacity are 
shown above] 
 
 
Date signed _ [insert date of signing] day of [insert month], [insert year] 
* : In the case of the Bid submitted by joint venture specify the name of the Joint Venture as 
Bidder 
 
**: Person signing the Bid shall have the power of attorney given by the Bidder to be attached 
with the Bid Schedules. 
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Schedule of Bills of Quantities  

 

Bills of Quantities 

Bill No. Description 

1 Preliminaries & General 

2 Faecal Sludge Treatment Facility 

2.1 Site Works 

  Civil 

2.5.1 Ponds and Wetland 

2.7.1 Administration and Laboratory Building 

2.8.1 Guard Room 

W3X Road & Parking 

W3E Sawdust Laydown Area 

W4 Equalization Tank 

W5 Dewatering Plant 

W6 Dryer & Briquetting building 

W7 Briquette Storage Building 

W8 Walking floor trench 

W10 Biosolids slab 

  Mechanical  

2.5.1 Ponds and Wetland 

2.7.1 Administration and Laboratory Building 

2.8.1 Guard Room 
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W3E Sawdust Laydown Area 

W4 Equalization Tank 

W5 Dewatering Plant 

W6 Dryer & Briquetting building 

W7 Briquette Storage Building 

W8 Walking floor trench 

W10 Biosolids slab 

 Electrical 

W1E Electrical 

W2E Substation 

3 Schedule of Day works 
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MALINDI FAECAL SLUDGE TREATMENT PLANT 
1. COSTS FOR CIVIL AND ELECTROMECHANICAL WORKS 

BILL NO.  DESCRIPTION  
CIVIL 
COST 
(KSH) 

ELECTROMECHANICAL  
COST(KSH) 

TOTAL  
(KSH) 

1.0 PRELIMINARY & GENERAL ITEMS    
W2 SITE WORKS    
2.5.1 PONDS AND WETLANDS    
2.7.1 ADMINISTRATION AND LABORATORY BUILDING    
2.8.1 GUARD ROOM    
W3X ROADS & PARKINGS    
W3E SAWDUST LAYDOWN AREA    
W4 EQUALISATION TANK    
W5 DEWATERING PLANT    
W6 DRYER & BRIQUETTING BUILDING    
W7 BRIQUETTE STORAGE BUILDING    
W8 WALKING FLOOR TRENCH    
W10 BIOSOLIDS SLAB    
W1E POWER SUPPLY AND ELECTRICAL WORKS    
W2E SUBSTATION    
     
  SUB-TOTAL (A)     
      

2. COSTS FOR PROVISIONAL SUMS 
2.1 DAYWORK - LABOUR      
2.2 DAYWORK - PLANT      
2.3 DAYWORK - MATERIALS      
2.4 CONTIGENCIES: 10% OF SUB-TOTAL (A)      
  SUB-TOTAL (B)       
         
  TOTAL =  SUB-TOTAL(A) + SUB-TOTAL (B)       
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PREAMBLE AND NOTES TO BILLS OF QUANTITIES 
 
These Bills of Quantities form part of the Contract Documents and are to be read in conjunction 
with the Conditions of Contract, Standard and Special Specifications and Drawings.  The 
Particular Specifications overrides any Clauses / General Specifications given in the Preamble. 
 
A. GENERAL 
 

• The following notes and clauses are given for the guidance of the Contractor in the 
preparation of his tender. 

• The Contractor must allow in his rates any sum he may consider necessary in respect of 
these clauses. 

• The contractor shall be deemed to have considered that the rate for the items in the bills of 
Quantities are sufficient to perform the services and obligations described and required 

 
B. DEFINITION OF TERMS 
 
1. Wherever the word "Employer" shall occur in the Bills of Quantities, it shall mean M/s 

Malindi Water & Sewerage Company (MAWASCO) 
2. The term “Project Manager” shall mean M/s Design Master Plan of P.O Box 58438-00200 

Nairobi located at on 4th floor of Avenue Office Suite, Ngong Avenue, Nairobi County, 
Kenya 

3. Wherever the word "Quantity Surveyor" shall occur, in the Bills of Quantities it shall mean 
M/s M/s Design Master Plan Ltd 

4. The term “Civil/Structural Engineer” shall mean M/s M/s Design Master Plan Ltd 
5. The term “Contractor” shall mean the person or persons, firm or Company whose tender has 

been accepted by the employer and includes the Contractor’s legal personal representatives, 
successors and permitted assigns. 

6. Approved or Approval Means approved or approval in writing by the Project Manager 
unless otherwise specified. 

7. Project Manager’s Instructions 
8. Project Manager’s Instructions:  Means drawings, detail instructions, directions 

explanations, approval or orders issued in writing by the Project Manager or Project 
Manager’s representative. 

9. “Works” The term 'the works' wherever used hereinafter and in all contract documents shall 
mean all or any portion of the works, materials and articles wherever the same are being 
manufactured or prepared which are to be used in the execution of this contract and whether 
the same be on site or not. It shall also be deemed to include of all sub-contractors and of all 
variations. 

10. “Ditto” “Ditto” shall mean the whole of the preceding description except as qualified in the 
section in which it occurs.  Where it is in brackets, it shall mean the whole of the preceding 
description which is contained within the appropriate brackets. 

11. Direct or Directions Means directed or directions by the Project Manager. 
12. Contract Drawings The term “the contract Drawings” wherever used hereinafter and in all 

contract documents shall be deemed to imply the drawings referred to in this document. 
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13. Provisional:  Means that the quantity, description or value of work so described may be 
varied or executed in whole or in part or omitted entirely from the contract as directed and 
shall   be measured and valued in accordance with the contract. 

14. Site: The term “the site” shall mean the lands and other places on, under, in or through 
which the works are to be executed or carried out and any other lands or places provided by 
the employer for the purpose of this contract. 

 
Definition of Abbreviation and Terms 
 
The following abbreviations are used throughout these Bills of Quantities to denote the unit of 
measurement, etc., and the contractor should take due of the under mentioned:- 

i. cm / m3 - to denote Cubic Metres 
ii. sm / m2 - to denote Square Metres 
iii. lm - to denote Liner Metres 
iv. mm - to denote Millimetre 
v. nr/no - to denote Enumerated item 
vi. mn - to denote Meganewton 
vii. kg - to denote Kilogramme 
viii. prs - to denoted Pairs 
ix. Ls/sum/item - to denote pricing on lumpsum basis 
x. SMM - to denote Standard Method of Measurement of Building for East Africa. 
xi. "MS"  Shall mean measured separately 
xii. VAT' Shall mean Value Added Tax'. 

 
The following terms, wherever they occur, shall be interrupted as hereunder:- 
 

• The term "approved" "directed" or "selected" shall mean the approval, direction or 
selection of the Project Manager. 
• The term "removal" shall be held to mean all requisite cutting away, breaking up, sawing 
or unbolting or cutting by flames as may be required and for handling or basketing the old 
materials to convenient position on site 
• The tern "clear away" shall be held to mean removal from the site to a tip provided by the 
contractor including all necessary wheeling, handling and cartage. 
• The term "fixing only' shall be held to mean and including ordering, unloading, 
unpacking, checking, storing, distributing, assembling, hoisting and fixing complete, and 
return of empty cases carriage paid to supplier and all costs and charges of work involved 
in obtaining replacement of goods damaged in transit, and also for replacement by the 
contractor of goods or materials damaged or rendered unserviceable subsequent to 
delivery. 
• The site for the proposed works is situated in Malindi - Kilifi County at coordinates (-
3.150520, 40.124665) as indicated on the map below. 

 
VISIT THE SITE 
Before tendering, the Contractor should visit the site and satisfy himself as to local conditions, 
water, lighting services, the accessibility of the site, the full extent and character of operations, 
the nature of the ground, the supply of and conditions affecting labour services and materials 
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necessary for the execution of the Contract works generally and shall make all necessary 
allowances and provisions for his tender as no claim for want of knowledge in this respect will 
be allowed.  If unable to locate the site, he should apply to the Project Manager or directions to 
enable him to do so. 
 
FORM OF CONTRACT 
The contractor will be required to enter into a contract which will be the current Form of 
Agreement and Conditions of Building Contract published by the joint Building Council, Kenya 
published by the joint building Council, Kenya (April 1999 Edition) excepting in so far as 
varied. (To be agreed and discussed with contractor). 
 
C. GENERAL MATTERS 
 

1. EQUIPMENT 
The Contractor shall make available on site as and when required by the Project Manager a 
modern and accurate level together with levelling staff, Ranging rods and one 30 metre metallic 
measuring tape. 
 

2. VALUE ADDED TAX (VAT) 
The tenderer is advised that in accordance with Government public notice No.35 & 36 dated 11th 
September 2003 operational from 1st October 2003, withholding VAT will be levied against the 
contract sum by the Employer and remitted to the Commissioner of VAT through all interim 
certificates.  It should however be noted that this is not additional tax but a new mode of  
payment for VAT, any excess payment will be refundable once the Contractor has submitted his 
monthly returns to the Commissioner of VAT  who will do the refunds when he is satisfied that 
the VAT regulations have been compiled with. 
 

3. WITHHOLDING INCOME TAX  
The tender is advised that in accordance with Government regulations withholding Tax will be 
levied against the total contract sum by the Employer and remitted to the Commissioner of 
Income Tax; through all interim and final certificates.  It should however be noted that this is not 
an additional Tax; but it is an advance payment of Income Tax which will be refundable once the 
Contractor has submitted his annual returns to the Commissioner of Income Tax; who will do the 
refunds when he is satisfied that all the income tax regulations have been compiled with. 
 

4. SUFFICIENCY OF TENDER 
The contractor shall be deemed to have satisfied himself before tendering as to the correctness 
and sufficiency of his tender for the works and of the rates and prices stated in the priced Bills of 
Quantities which rates and prices shall cover all his obligations under the contract and all matters 
and things necessary for the proper execution, completion and maintenance of the works. 
 

5. INSURANCE 
The contractor shall insure as required. No payment on account for the work executed will be 
made to the Contractor until he has satisfied the Project Manager either by production of an 
Insurance Policy or an insurance certificate that the provisions of the Insurance Clauses have 
been complied with in all respect and payment for premiums made as necessary. 
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6. BOND OR SECURITY DEPOSIT. 
The Contractor will be required to furnish a Bond from approved and well reputed Bank in a sum 
equal to 10% of the Contract sum, using the standard form of Bond provided. Alternatively the 
Project Manager may at his discretion, accept a security deposit in cash in lieu of the Bond.  The 
deposit is to be of the same amount as the Bond. No payment on account for the work executed 
will be made to the Contractor until he has submitted the performance Bond to the Project 
Manager duly signed, sealed and stamped from an approved Bank. 
 
 

7. SITE OFFICE 
The office shall be competed and ready for use within (6) six weeks from the date of site 
possession subjected to liquated damages of Kshs 30,000.00 per day from non- completion. The 
site office shall be equipped with sufficient furniture and equipment to permit the Project 
Manager to hold site meetings in it, and for the Clerk of Works and any other site staff to operate 
efficiently. Site office shall not be used for storage of materials. The Contractor shall make 
connections to existing drain and water mains all to the satisfaction of the Project Manager and 
Local Authority.  The Contractor shall pay for all charges for connections, and water bills during 
construction and maintenance period. The Contractor shall also allow for providing the services 
of a cleaner for keeping both office and the closet in a clean and sanitary condition from 
commencement to the completion of the works. 
 

8. TRAINING LEVY 
The Contractor's attention is drawn to Legal Notice No.237 of October, 1971 which requires 
payment by the Contractor of a Training Levy on all Contracts of more than Shs.50, 000.00 in 
value and his tender must include for all costs arising or resulting therefrom.  Immediately after 
Contractor is given possession of site, the contractor shall be required to produce receipts as 
proof that he has compiled with this legal notice. Reimbursement shall be upon fulfilment of this 
requirement.  In the event of the Contractor defaulting by not remitting the monies to the 
Directorate of Industrial Training, Ministry of Labour and Human resources development the 
client shall reserve the right to deduct an equivalent amount from monies to become due in 
payment certificates and remit the said amount to the relevant authority without reference to the 
Contractor. 
 

9. STANDARDS LEVY AND STANDARD ACTS 
The Contractor's attention is drawn to Legal Notice No.267 of 1990 which requires payment by 
Contractors of an annual standard Levy and his tender must include for all costs arising of 
resulting therefrom. 
 

10. WHITE ANTS AND TERMITES 
Allow for destroying any white ants and termites' nests found in the vicinity of the buildings, 
destroying Queen Ants, depositing cyanide lumps in holes and tunnes and filling with hard-core 
and Murram well rammed and scaled. 
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11. WORK TO BE OPENED UP AT THE REQUEST OF THE PROJECT 
MANAGER 

The Contractor shall, at the request of the Project Manager within such time as the Project 
Manager shall name, open for inspection any work covered up, and should the Contractor refuse 
or neglect to comply with such request, the Project Manager may employ workmen other than 
those employed by the Contractor to open up the same.  If the sad work has been covered up in 
contravention of the Project Manager's instructions, or if, on being opened up, it be found not in 
accordance with the drawings of Bills of Quantities or the instructions of the Project Manager, 
the expenses of opening and covering it up again whether done by the Contractor or by the 
Project Manager, shall be borne by and be recoverable from the Contractor or may be deducted 
from any monies due to the Contractor. If the work has not been covered up in contravention of 
such instructions and be found in accordance with the said drawings and Bills of Quantities, then 
the expenses aforesaid shall be and requiring immediate attention, the Project Manager shall 
within a reasonable time after the work has been opened, make or cause to be made the 
inspection thereof, and the expiration of such time, if such inspection shall not have been made 
the Contractor may cover up the same and shall not be required to open it up again for inspection 
except at the expense of the Employer. 
 

12. FIGURED DIMENSIONS 
Figured dimensions are to be followed in preference to dimensions scaled from the drawings but 
whenever possible dimensions are to be taken on the site or from the buildings.  Before any work 
is commenced by Sub-contractor or specialist firms, dimensions must be checked on the site 
and/or buildings and agreed with Main Contractor, irrespective of the comparable dimensions 
shown on the drawings.  The Contractor shall be responsible for the accuracy of such 
dimensions. 
 

13. WORKS PROGRAMME 
The Contractor shall, upon possession of site draw up a works programme, setting out the order 
in which the works are to be carried out with the appropriate date thereof.  The works 
programme is to be agreed with the Project Manager within a maximum of six (6) weeks from 
the date of possession of site and no deviation from the order set out in the programme will be 
permitted without the written consent of the Project Manager. The Main Contractor permitted 
without the written consent of the Project Manager. The Main Contractor will be responsible for 
arranging the above programme with all sub-contractors including nominated sub-contractors 
and nominated suppliers. Payment shall not be certified and made to the Contractor unless the 
progress schedule is approved and agreed upon within the stipulated time indicated above. 
 

14. ACCESS TO SITE AND TEMPORARY ROADS 
Means of access to the site shall be agreed with the Project Manager prior to the commencement 
of the works and the Contractor must allow for building any temporary access roads, culverts, 
bridges, roadside rain-water drains for the transport of materials, plant and workmen including 
the provision of any other means of gaining access to the site. Upon completion of the works the 
Contractor shall remove such temporary access roads, temporary culverts, etc. and make good 
and reinstate all works and services disturbed to the satisfaction of the Project Manager and the 
Local Authority. 
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15. SURVEY BEACONS 
The Contractor will be required to protect from damage all the survey beacons found or to be 
installed on the site.  Any survey beacon disturbed by the main Contractor or his Sub-Contractor 
whilst carrying out the contract works shall be re-established in the correct positions by a 
licensed Land Surveyor without delay to the satisfaction of the Project Manager and the Director 
of Surveys and the Responsibility and expense of the reinstatement shall be borne by the 
Contractor. Survey beacons shall be inspected and their presence confirmed and certified by the 
Project Manager on completion of the contract works. Final payment certificates shall not be 
released to the Contractor until a certificate to this effect is furnished to the Quantity Surveyor.  
Should the Contractor not reinstate (re-establish) the beacons within eight (8) weeks from the 
date of Project Manager’s instructions and which date shall be taken to be the date of practical 
completion, the employer shall engage and pay a licensed surveyor to establish the disturbed 
beacons and the amounts payable for the Surveying services shall be deducted from any sum of 
money due or to become due to the contractor, the said monies shall be a debt payable by the 
Contractor to the Employer. 
 

16. PREVENTION OF NUISANCE 
The works and such sections of the site necessary shall be under the entire care and control of the 
Contractor during the whole period of the contract and to ensure that the Contractor has 
representatives or agents and workmen (Employees) shall take all possible precautions to prevent 
any nuisance, inconveniences or injury to the holders or occupiers of the existing neighboring or 
surrounding properties and to the public generally and shall at all times keep all the paths and 
roads affected by the works in a safety of all traffic, pedestrians and public in general. 
 

17. TRANSPORT TO AND FROM THE SITE 
The contractor shall include in his tender prices for the transport of materials, workmen, etc. to 
and from the site of the proposed works, at such hours and by such routes as per regulations that 
shall be issued by the police and the Local Authority. 
 

18. EXISTING PROPERTY 
The Contractor shall take every precaution to avoid damage to the existing property including 
roads, cables, drains, boundary wall and other services and he will be held responsible for all 
damages arising from the execution of this contract to the aforementioned and he shall make 
good any damage when directed at his own expense to the satisfaction of the Project Manager 
and the Local Authority. 
 

19. WATER AND ELECTRICITY SUPPLY FOR THE SITE AND T HE WORKS 
The Contractor shall provide at his own cost and risk all necessary water, electric light and 
power required for use in the works. The Contractor must make his own arrangements for 
connections to the nearest suitable water and electricity main and for metering the same. He must 
also provide temporary storage tanks and meter as required at his own cost and clear away when 
no longer required and make good on completion to the entire satisfaction of the Project 
Manager.  The Contractor shall pay all charges in connection therewith. No guarantee is given 
that sufficient water will be available from the main and the Contractor, must make his own 
arrangements for augmenting this supply at his own cost if necessary. 
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20. AREA TO BE OCCUPIED BY THE CONTRACTOR 
The area to be occupied by the Contractor for use as storage or erection of workshops etc shall be 
defined on the site by the Project Manager and the Contractor must confine his activities to the 
areas so marked and must ensure his own and Sub-contractor's workmen do not trespass on the 
adjoining properly or cause inconvenience to its occupiers. 
 

21. SANITATION OF THE WORKS FOR WORKERS 
The sanitation of the works shall be arranged and maintained by the Contractor to the satisfaction 
of the Government and/or Local Authorities and the Project Manager. The site of the sanitation 
facilities shall be agreed with the Architect and the works shall not be commenced before the 
sanitary accommodation has been approved by the Project Manager and the Authorities. The 
Contractor will be required to pay all conservancy charges and employ adequate sweepers on the 
site to ensure clean maintenance and daily disinfecting of the sanitation facilities upon 
completion of the works.  The sanitation facilities and any temporary drain shall be removed and 
all works and surfaces disturbed made good and whole area disinfected and left clean and free 
from pollution all to the satisfaction of Project Manager and local authorities 
 

22. SETTING OUT 
The Contractor shall set out the works in accordance with the dimensions and levels shown on 
the drawings and shall be responsible for the correctness of all dimensions and levels so set out 
by him and will be required to amend all errors arising from inaccurate setting out or discrepancy 
in the dimensions or levels marked on the drawings, such errors or discrepancies must be 
reported by the Contractor to the Project Manager for his immediate attention. No work shall be 
commenced by the Contractor until he has received written instructions from the Project 
Manager to adjust such discrepancies which may have been proved.  Upon receipt of such 
instructions the contract shall thereupon be responsible for the accurate setting out of the work 
giving effect to the adjustments necessary to comply with such instructions, and no claim for 
extra expense or relief may be made thereafter. 
 

23. MATERIALS AND WORKMANSHIP 
All materials and workmanship used in the execution of the works shall be of the quality and 
description herein described unless otherwise stated. Samples of all materials proposed to be 
permanently incorporated in the works must be submitted to the Project Manager for his 
approval before the bulk of the materials are delivered to the site. The contractor shall be 
responsible for ordering all materials as early as necessary to ensure that such materials are on 
the site as and when required for the works. 
 

24. STORAGE OF MATERIALS 
The Contractor shall provide at his own cost where directed on the site weather proof lock-up 
sheds for the safe storage and custody of materials for the works including sub-contractor’s 
materials and for the use of workmen engaged thereon and shall remove such sheds and make 
good damaged or disturbed surfaces upon completion to the satisfaction of the Project Manager. 
No material shall be stored or stocked on suspended slabs without the prior approval of the 
Project Manager. Materials stored off-the-site shall not be paid for unless the Project Manager 
has given a written approval for the storage away from the site. 
 



Section IV. Bidding Forms  64 

25. TESTING 
The Contractor shall arrange at the request of the Project Manager for testing of materials and 
portions of work at his own expense.  It the tests fail, the affected materials or work shall be 
removed and replaced at the Contractor’s costs.  The tests will be performed in an approved 
manner and by an approved testing authority. 
 

26. LABOUR CAMPS 
The Contractor will generally be permitted to house labour on the site and the Contractor must 
make all necessary arrangement for transportation of labour to and from the site where 
necessary. This will be with the express permission of the Project Manager. 
 
 

27. SAFETY HEALTH AND ENVIROMENTAL OFFICER 
The Contract shall provide a qualified safety officer to interpret Safety Standards including 
general occupational Health and Safety Standards, HIV/AIDS and Gender Management. 
 

28. LABOUR 
Unless the Project Manager otherwise agrees, the Contractor is to recruit locally all his unskilled 
labour and as much as possible of his skilled labour. 
 

29. NOTICES 
For notices to be served under the conditions of contract:- The Contractor shall notify the Project 
Manager an address where notice may be served upon him or in the event of his failing to do so. 
Notices shall be deemed served upon the Contractor if sent by Registered post to his usual place 
of business or left at his office on the site. 
 

30. SECURITY OF WORKS 
The Contractor shall be entirely responsible for the security of the works, stores materials, 
personnel, etc., both his own and Sub-contractors and shall provide all necessary watching, 
lighting and other precautions as necessary to ensure the security and the protection of the public. 
 

31. TEMPORARY DISPOSAL OF RAINWATER 
The Contractor shall provide and maintain all necessary temporary gutters, downpipes, chutes, 
earth or other drains, etc. for conveying rainwater from the building and site works.  
Embankment and sides of excavations shall be shaped to such slopes that soil erosion does not 
take place. The Contractor shall allow for temporary drainage, pumping and piping for keeping 
the buildings, services and entire site free from accumulation of and flooding with water and soil. 
The Contractor shall reinstate the existing ground to the satisfaction of the Project Manager on 
practical completion of the works. 
 

32. FAIR WAGES AND GOVERNMENT ACT ETC . 
The Contractor shall comply with the regulations of wages (Building and Construction Industry) 
order and shall be responsible for compliance by Sub-Contractor employed in the execution of 
the Contract.  If required he shall notify the Project Manager of the names and address of all such 
Sub-contractors. Should a claim be made to the Employer alleging the contractor’s default in 
payment of fair wages to any workman employed on contract and if proof thereof satisfactory to 
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the Project Manager is furnished by the Labour Department, the Project Manager may, failing 
payment by the Contractor, pay the claim out of any monies due or which may become due to 
the Contractor under this contract. 
The working hours shall be those generally worked by good employers in the Contractor shall 
furnish the Project Manager if called upon to do so such particulars of the rates of wages, hours 
and conditions of labour referred to above as the Project Manager shall direct. The Contractor 
shall also be required to comply with all other Government Acts, regulations and orders in 
connection with employment of labour. 
 

33. WORKING HOURS 
The working hours shall be as the general practice as related to Building and Civil Engineering 
Trades in Kenya.  No work shall be carried out at night or on gazetted holidays unless the Project 
Manager shall direct.  No work shall be covered up or shall any correcting be carried out without 
prior approval of the Project Manager. 
 

34. REMOVAL OF RUBBISH 
The Contractor is to remove all rubbish from the site from time to time and as instructed by the 
Project Manager and leave the site clean and tidy on completion. Heaped soils, materials etc. 
Shall on completion of works be spread and levelled properly to the satisfaction of the Project 
Manager. 
 

35. PLANT, TOOL AND VEHICLES 
Allow for providing all scaffolding, plant, tools and vehicles required for the proper execution of 
the works except for such items specifically and only required for the use of nominated sub-
contractors as described herein. No timber used for scaffolding, formwork or temporary works of 
any kind shall be used afterwards in the permanent work. 
 

36. CONTRACTOR'S SUPERINTENDENCE/SITE AGENT. 
The Contractor shall constantly keep on the works a literate English speaking Agent or 
Representative, competent and experienced in the kind of work involved who shall give his 
whole experience in the kind of work involved and shall give his whole time to the 
superintendence of the works. Such Agent or Representative shall receive on behalf of the 
Contractor all directions and instructions from the Project Manager and such directions and 
instructions shall be deemed to have been given to the Contractor in accordance with the 
conditions of contract. 
 

37. METHOD OF MEASUREMENT 
The whole of the works contained in these Bills of Quantities is measured on the basis of the 
current Standard methods of Measurement in Building works for East Africa (First Edition 
Metric). All work in this contract that is liable to adjustment has been measured as “provisional” 
in these Bills of Quantities, and no excavation, foundation work so described shall be filled in or 
covered up until all measurements needed for the adjustments of variations have been made by 
the Quantity Surveyor. 
The rates set down by the Contractor against each item in these Bills of Quantities shall, unless 
otherwise expressly provided to the contrary, or unless there is a separate item for extra labour, 
cutting or waste, shall be deemed to include for waste on materials, carriage and cartage, 
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carrying in and return of empties, hoisting, setting, fitting and fixing in position making and all 
other labour and everything else necessary for the proper completion and all other labour and 
everything else necessary for the proper completion of each item of cutting shall include for 
consequent waste. 
 

38. PROVISIONAL SUMS 
The term “Provisional Sum” wherever used in these Bills of Quantities shall have the meaning 
stated in Section A item A7 (1) of the standard method of measurement. Such sums are net and 
no addition shall be made to them for profit. 
 

39. PRIME COST (OR P.C. SUMS) 
The term “Prime Cost Sum” or “P.C. Sum” wherever used in these Bills of Quantities shall have 
the meaning stated in Section A item A7 (ii) of the standard Method of Measurement. Persons or 
firms nominated by the Project Manager to execute work or to provide and fix materials or goods 
are described herein as nominated Sub-Contractor. Persons of firms so nominated to supply 
goods or materials are described as Nominated suppliers. 
 

40. ADJUSTMENT OF P.C. SUMS 
In the Final account all P.C. sums shall be deducted and the amount properly expended upon the 
Project Manager order in respect or each of them added to the contract sum. The Contractor shall 
produce to the Project Manager such quotations, invoices or bills properly receipted, as may be 
necessary to show the actual details of the sums paid by the Contractor. Item of “Attendance” 
following P.C. sums shall be adjusted pro rata to the amount paid in the Final Account. Should 
the Contractor be permitted to tender and his tender be accepted for any work for which a P.C. 
sum is included in these Bills of Quantities, profit will be allowed at the same rate as it would be 
if works were executed by a Nominated Sub-contractor. 
 

41. ADJUSTMENT OF PROVISIONAL SUMS. 
In the final account all Provisional Sums shall be deducted and the value of the work properly 
executed in respect of them upon the Project Manager order added, to the Contract Sum, such 
works shall be valued as described for variations in clause 30 read “thirty” of the conditions of 
contract, but should  any part of the work be executed by a Nominated Contractor, the value of 
such work shall be treated as a P.C. sum and profit and attendance comparable to that contained 
in the priced Bills of Quantities for similar items added. 
 

42. NOMINATED SUB-CONTRACTOR 
When any work is ordered by the Project Manager to be executed by nominated sub-contractors, 
the Contractors shall enter into Sub-contracts shall thereafter be responsible for such Sub-
contractors in every respect. Unless otherwise described the Contractor is to provide for such 
Sub-Contractor any or all of the facilities described in these preliminaries. Work concerned in 
the P.C. sums under the description “Add for Attendance”. The Contractor will be required to 
obtain approval of the Project Manager in writing before employing any pf his own (I.e. 
nominated) Sub-contractor for any portion of the works. 
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43. ATTENDANCE TO NOMINATED SUB-CONTRACTORS 
Under the terms and conditions of the Main Contract, the main contractor shall accept 
responsibility for providing the following services for Nominated sub-contractors: 

a. General Attendance 
The following services are described as ''allow for general attendance'': 

(a) Use, for the purpose of the subcontract works of any scaffolding belonging to or provided 
by the contractor while it remains so erected upon the site, provided that no warranty or 
other liability on the part of the contractor or of his other sub-contractors shall be created or 
implied in regard to the fitness, condition or suitability of the said scaffolding. 
(b) ) Provision of water, lighting, watching and attendance for the purpose of the sub-
contract works. 
(c) Use of sanitary accommodation, mess rooms and welfare facilities. 
(d) Provision of space for erection of offices or stores or space for storage of plant and 
materials 
(e) Clearing away rubbish produced by them. 

 
b. SPECIAL ATTENDANCE 

(a) 'Taking delivery' shall mean the  provision of unskilled labour necessary to attend upon 
the sub-contractors workmen for the purpose of unloading plant and materials when received 
upon the site and placing in position within the sub-contractor's storage space or store. 
(b) 'Hoisting' shall mean the provision of unskilled labour and the use of any contractor's 
standing plant for the purpose of assisting the sub-contractor's workmen in hoisting the sub-
contractor's plant and materials to the various levels but not placing to its final position. 
(c) 'Providing Power' shall mean the provision of power during the course of the works and 
during the period of maintenance. 

 
44. ALTERATIONS TO BILLS, PRICING E.T.C. 

Any unauthorized alterations or qualifications made to the text of the Bills of Quantities may 
cause the Tender to be disqualified and will in any case be ignored. The Contractor shall be 
deemed to have made allowance in his prices The Contractor shall be deemed to have made 
allowance in his prices generally to cover any items against which no price has been inserted in 
the priced Bills of Quantities. 
 

45. BLASTING OPERATIONS 
Blasting will only be allowed with the express permission of the Project Manager in writing.  All 
blasting operations shall be carried out at the Contractor’s sole cost and risk in accordance with 
any Government regulation in force in force for the time being, and any special regulation laid 
down by the Project Manager governing the use and storage of explosives. 
 

46. HOISTING 
Throughout these Bills of Quantities generally no mention is made of heights for hoisting.  All 
prices must include for hoisting and fixing at any level of the works. Where a particular level is 
specified the Contractor shall price accordingly. 
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47. MATERIALS ARISING FROM EXCAVATIONS 
Materials of any kind obtained from the excavation shall be the property of the Employer.  
Unless the Project Manager directs otherwise such materials shall be dealt with as provided in 
the Contract.  Such materials shall only be used in the works in substitution of the materials 
which the contractor would otherwise have had to supply with the written permission of the 
Project Manager. Should such permission be given, the Contractor shall make due allowance for 
the value of the materials so used at a price to be agreed. 
 

48. CLEANING UP 
On completion and as necessary during the course of the works the Contractor sanitary fittings, 
clean out all gulley and drain and leave the buildings and the entire site in a clean and habitable 
condition to the satisfaction of the Project Manager. 
 

49. HOARDING 
The Contractor shall allow for providing and clearing away on completion such hoarding or 
fencing and access gates as may be necessary for the protection of the works and the public, all 
to the Project Manager approval and local authority requirements.  The Contractor will be 
responsible for paying any fees or taxes in respect of hoarding. The hoarding and gates shall be 
painted as directed by the Project Manager. The Contractor shall allow for maintaining the 
hoarding and gates throughout the contract and clearing away and making good disturbed 
surfaces upon completion.  All the material arising will remain the property of the Contractor and 
he should allow for credit against this accordingly. 
 

50. INCREASE OR DECREASE IN COST 
Adjustment to the contract price in respect of rise or fall of cost of materials and labour and other 
matters affecting the cost of execution of the works shall be calculated in accordance with the 
guideline issues by the Joint Building Council of Kenya (JBC Lists). 
 

51. LOCAL AUTHORITY BY-LAWS AND CHARGES 
The Contractor shall comply with all local Authorities by-laws and pay for all charges in 
connection therewith.  The Contractor should therefore allow in his tender for such expenses. 
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Form of Bid Security (Bank Guarantee) 

 [Guarantor letterhead or SWIFT identifier code]  

Beneficiary:   

[Insert name and address of the Employer]    

Invitation for Bids No: KE-MAWASCO-236802-CW-RFB 

Date: [Insert date of issue]  

BID GUARANTEE No.:  [Insert guarantee reference number]  

Guarantor: [ Insert name and address of place of issue, unless indicated in the letterhead] 

We have been informed that [insert name of the Bidder, which in the case of a joint venture shall 
be the name of the joint venture (whether legally constituted or prospective) or the names of all 
members thereof] (hereinafter called "the Applicant") has submitted or will submit to the 
Beneficiary its bid (hereinafter called "the Bid") for the execution of [insert description of 
contract] under Invitation for Bids No. KE-MAWASCO-236802-CW-RFB (“the IFB”).  

Furthermore, we understand that, according to the Beneficiary’s conditions, bids must be 
supported by a bid guarantee. 

At the request of the Applicant, we, as Guarantor, hereby irrevocably undertake to pay the 
Beneficiary any sum or sums not exceeding in total an amount of [insert amount in letters] (insert 
amount in numbers) upon receipt by us of the Beneficiary’s complying supported by the 
Beneficiary’s statement, whether in the demand itself or a separate signed document 
accompanying or identifying the demand, stating either that the Applicant: 

(a)  has withdrawn its bid prior to the Bid validity expiry date specified by the Applicant 
in the Letter of Bid, or any extended date provided by the Applicant; or 

(b)  having been notified of the acceptance of its Bid by the Beneficiary prior to the expiry date 
of the Bid validity or any extension thereto provided by the Applicant, (i) fails to execute the 
Contract Agreement or (ii) fails to furnish the performance security, and, if required, the 
Environmental and Social (ES) Performance Security, in accordance with the Instructions to 
Bidders (“ITB”) of the Beneficiary’s bidding document. 
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This guarantee will expire: (a) if the Applicant is the successful Bidder, upon our receipt of copies 
of the contract agreement signed by the Applicant and the performance security and, if required, 
the Environmental and Social, Safety (ES) Performance Security, issued to the Beneficiary upon 
the instruction of the Applicant; and (b) if the Applicant is not the successful Bidder, upon the 
earlier of (i) our receipt of a copy of the Beneficiary’s notification to the Applicant of the results 
of the bidding process; or (ii) twenty-eight days after the expiry date of the Bid validity.  

Consequently, any demand for payment under this guarantee must be received by us at the office 
indicated above on or before that date. 

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 Revision, 
ICC Publication No. 758. 

 

 

_____________________________ 

[signature(s)] 
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Technical Proposal 

Technical Proposal Forms 

 

- Key Personnel Schedule  
-  
- Equipment 
-  
- Site Organization 
 
- Method Statement 
 

- Mobilization Schedule 
 
- Construction Schedule 

 
- ESHS Management Strategies and Implementation Plans 

 
- Code of Conduct (ESHS) 
 

- Others 
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Form PER -1 

 
Key Personnel  

Schedule  
 

 
Bidders should provide the names and details of the suitably qualified Key Personnel to perform 
the Contract. The data on their experience should be supplied using the Form PER-2 below for 
each candidate.  
 

Key Personnel  

 

1. Title of position: Contract Manager 

 Name of candidate:  
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

2. Title of position: Site Agent 
 Name of candidate: 
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

3. Title of position: Mechanical Engineer 
 Name of candidate: 
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

4. Title of position: Engineering Surveyor 

 Name of candidate 
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

5. Title of position: Foreman Nr. 1 

 Name of candidate 
 Duration of appointment:  
 Time commitment: for 

this position: 
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 Expected time schedule 
for this position: 

 

6. Title of position: Foreman Nr. 2 

 Name of candidate 
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

7. Title of position: Foreman Nr. 3 

 Name of candidate 

 Duration of appointment:  

 Time commitment: for 
this position: 

 

 Expected time schedule 
for this position: 

 

8. Title of position: Environmental Specialist 

 Name of candidate 
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

9. Title of position: Sociologist 

 Name of candidate 

 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

10. Title of position: Health and Safety Specialist 

 Name of candidate 
 Duration of appointment:  
 Time commitment: for 

this position: 
 

 Expected time schedule 
for this position: 

 

11 Title of position: Artisans 4 No.(electrical technical, plumber/pipe fitter, mason, steel fixer) 

 Name of candidate:   

 
Duration of 
appointment: 

[insert the whole period (start and end dates) for which this position will be 
engaged] 

 
Time commitment: 
for this position: 

[insert the number of days/week/months/ that has been scheduled for this 
position] 

 
Expected time 
schedule for this 
position: 

[insert the expected time schedule for this position (e.g. attach high level Gantt 
chart] 
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Form PER-2:  

Resume and Declaration 
 Key Personnel   

 

Name of Bidder 

 

 

Position [#1]: [ title of position from Form PER-1] 

 

Personnel 
information 

Name:  

 

Date of birth: 

 Address: 

 

E-mail: 

   

 Professional qualifications: 

 

 Academic qualifications: 

 

 Language proficiency: [language and levels of speaking, reading and writing skills]  

 

details  

 Address of employer: 

 

 Telephone: 

 

Contact (manager / personnel officer): 

 Fax: 

 

 

 Job title: 

 

Years with present employer: 

Summarize professional experience in reverse chronological order. Indicate particular technical and managerial 
experience relevant to the project. 

Project  Role 
Duration of 
involvement 

Relevant experience 

[main 
project 
details] 

[role and responsibilities 
on the project] 

[time in role] [describe the experience relevant to this position]  
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Declaration  
 
I, the undersigned Key Personnel, certify that to the best of my knowledge and belief, the 
information contained in this Form PER-2 correctly describes myself, my qualifications and my 
experience. 

I confirm that I am available as certified in the following table and throughout the expected time 
schedule for this position as provided in the Bid:   

Commitment Details 

Commitment to duration of contract: [insert period (start and end dates) for which this Key Personnel is 
available to work on this contract] 

Time commitment: [insert the number of days/week/months/ that this Key Personnel 
will be engaged] 

 

I understand that any misrepresentation or omission in this Form may: 

(a) be taken into consideration during Bid evaluation; 

(b) my disqualification from participating in the Bid; 

(c) my dismissal from the contract. 

 

Name of Key Personnel: [insert name]     

Signature: __________________________________________________________ 

Date: (day month year): _______________________________________________ 

 

Countersignature of authorized representative of the Bidder: 

Signature: ________________________________________________________ 

Date: (day month year): __________________________________ 
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 Equipment 

The Bidder shall provide adequate information to demonstrate clearly that it has the capability to 
meet the requirements for the key equipment listed in Section III (Evaluation and Qualification 
Criteria). A separate Form shall be prepared for each item of equipment listed, or for alternative 
equipment proposed by the Bidder. The Bidder shall provide all the information requested below, to 
the extent possible. Fields with asterisk (*) shall be used for evaluation. 
 
Type of Equipment* 
 
Equipment 
Information  

Name of manufacturer,  
 
 
 

Model and power rating 

 Capacity* 
 
 

Year of manufacture* 

Current 
Status 

Current location 
 
 

 Details of current commitments 
 

  
Source Indicate source of the equipment 

  Owned  Rented  Leased  Specially manufactured 
 
 
The following information shall be provided only for equipment not owned by the Bidder. 
 
Owner Name of owner 

 
 Address of owner 

 
  
 Telephone 

 
Contact name and title 

 Fax 
 

Telex 

Agreements Details of rental / lease / manufacture agreements specific to the project 
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Site Organization 

Bidder to provide brief description of Site Organization, including Organization Chart showing 
lines of hierarchy and any sub-contractors.  A brief description of duties and responsibilities of the 
Key Personnel in the Organization Chart should be given. 
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Method Statement 

The Bidder shall provide a detailed and comprehensive Method Statement with his Bid showing 
how he proposes to execute the Works, including but not limited to: 
 

1. Project Planning and Management including details of number(s) and location(s) of 
Proposed Contractor’s Camp(s) and Store(s). 

2. Statement of Commitment and Bidder’s proposed Procedures to comply with the labour 
standards of the International Labour Organization (ILO). 

3. Method Statement of the Bidder’s proposed Operational Safety and Health (OSH) 
Procedures and CV of designated person(s) in charge. 

4. Description of the Bidder’s proposed Quality Assurance System and CV of designated 
person(s) in charge. 

5. Method Statement of the Bidder’s proposed Environmental Management System at the 
construction site(s), including the organizational structure thereof and an outline of the 
resources to ensure compliance with the requirements and conditions of the project’s 
Environmental Management Plan, relative to at least: 

• Waste management, 

• Noise and excessive vibrations pollution control, and air pollution control, 
• Water quality, 
• Operational Safety and Health (OSH) measures, Personal Protection Equipment 

(PPE) and related training, and sanitary facilities for workers, 
• Traffic Management Plan. 

 

6. Method Statement for Rock Excavation in areas where blasting is not allowed. 

7. Method Statement for Public Safety / Public Relations. 

8.  Method Statement for Covid-19 Mitigation Plan covering mobilization, staff deployment, 
deployment of equipment, procurement of materials and execution of works. 

9. Any other Method Statement required by specific items in the Bills of Quantities. 
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Mobilization Schedule 

The Bidder shall indicate the times required for mobilization including, where necessary, 
importation into Kenya of Key Items of plant and equipment to be used in the Works, 
Establishment of Site Offices and other Facilities, Mobilization of Staff and Labour, etc. 
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Construction Schedule 

This should be an outline Programme for execution of the whole of the Works and should be 
presented as a Ghant Chart. 
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ES Management Strategies and Implementation Plans  

 
(ES-MSIP) 

 

The Bidder shall submit comprehensive and concise Environmental and Social 
Management Strategies and Implementation Plans (ES-MSIP) as required by ITB 11.1 
(h) of the Bid Data Sheet. These strategies and plans shall describe in detail the actions, 
materials, equipment, management processes etc. that will be implemented by the 
Contractor, and its subcontractors.  

In developing these strategies and plans, the Bidder shall have regard to the ES 
provisions of the contract including those as may be more fully described in the Works 
Requirements in Section VII. 
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Code of Conduct for Contractor’s Personnel (ES) Form 

 

CODE OF CONDUCT FOR CONTRACTOR’S PERSONNEL 

We are the Contractor, [enter name of Contractor].  We have signed a contract with [enter name 
of Employer] for [enter description of the Works]. These Works will be carried out at [enter the 
Site and other locations where the Works will be carried out]. Our contract requires us to 
implement measures to address environmental and social risks related to the Works, including the 
risks of sexual exploitation, sexual abuse and sexual harassment.   

This Code of Conduct is part of our measures to deal with environmental and social risks related 
to the Works.  It applies to all our staff, laborers and other employees at the Works Site or other 
places where the Works are being carried out.  It also applies to the personnel of each subcontractor 
and any other personnel assisting us in the execution of the Works.  All such persons are referred 
to as “Contractor’s Personnel” and are subject to this Code of Conduct. 

This Code of Conduct identifies the behavior that we require from all Contractor’s Personnel.  

Our workplace is an environment where unsafe, offensive, abusive or violent behavior will not be 
tolerated and where all persons should feel comfortable raising issues or concerns without fear of 
retaliation. 

REQUIRED CONDUCT 

Contractor’s Personnel shall: 

1. carry out his/her duties competently and diligently; 

2. comply with this Code of Conduct and all applicable laws, regulations and other 
requirements, including requirements to protect the health, safety and well-being of other 
Contractor’s Personnel and any other person;  

3. maintain a safe working environment including by: 

a. ensuring that workplaces, machinery, equipment and processes under each person’s 
control are safe and without risk to health;  

b. wearing required personal protective equipment;    

c. using appropriate measures relating to chemical, physical and biological substances 
and agents; and 

d. following applicable emergency operating procedures. 

4. report work situations that he/she believes are not safe or healthy and remove 
himself/herself from a work situation which he/she reasonably believes presents an 
imminent and serious danger to his/her life or health; 

5. treat other people with respect, and not discriminate against specific groups such as women, 
people with disabilities, migrant workers or children; 
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6. not engage in Sexual Harassment, which means unwelcome sexual advances, requests for 
sexual favors, and other verbal or physical conduct of a sexual nature with other 
Contractor’s or Employer’s Personnel; 

7. not engage in Sexual Exploitation, which means any actual or attempted abuse of position 
of vulnerability, differential power or trust, for sexual purposes, including, but not limited 
to, profiting monetarily, socially or politically from the sexual exploitation of another; 

8. not engage in Sexual Abuse, which means the actual or threatened physical intrusion of a 
sexual nature, whether by force or under unequal or coercive conditions;  

9. not engage in any form of sexual activity with individuals under the age of 18, except in 
case of pre-existing marriage;  

10. complete relevant training courses that will be provided related to the environmental and 
social aspects of the Contract, including on health and safety matters, and Sexual 
Exploitation and Abuse (SEA), and Sexual Harassment (SH); 

11.  report violations of this Code of Conduct; and 

12. not retaliate against any person who reports violations of this Code of Conduct, whether to 
us or the Employer, or who makes use of the grievance mechanism for Contractor’s 
Personnel or the project’s Grievance Redress Mechanism.  

RAISING CONCERNS  

If any person observes behavior that he/she believes may represent a violation of this Code of 
Conduct, or that otherwise concerns him/her, he/she should raise the issue promptly. This can be 
done in either of the following ways: 

1. Contact [enter name of the Contractor’s Social Expert with relevant experience in handling 
gender-based violence, or if such person is not required under the Contract, another 
individual designated by the Contractor to handle these matters] in writing at this address [   
] or by telephone at [   ] or in person at [   ]; or 

2. Call [  ]  to reach the Contractor’s hotline (if any) and leave a message. 

 
The person’s identity will be kept confidential, unless reporting of allegations is mandated by the 
country law. Anonymous complaints or allegations may also be submitted and will be given all 
due and appropriate consideration. We take seriously all reports of possible misconduct and will 
investigate and take appropriate action. We will provide warm referrals to service providers that 
may help support the person who experienced the alleged incident, as appropriate.  
There will be no retaliation against any person who raises a concern in good faith about any 
behavior prohibited by this Code of Conduct.  Such retaliation would be a violation of this Code 
of Conduct.   

CONSEQUENCES OF VIOLATING THE CODE OF CONDUCT  

Any violation of this Code of Conduct by Contractor’s Personnel may result in serious 
consequences, up to and including termination and possible referral to legal authorities. 

FOR CONTRACTOR’S PERSONNEL: 
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I have received a copy of this Code of Conduct written in a language that I comprehend.  I 
understand that if I have any questions about this Code of Conduct, I can contact [enter name of 
Contractor’s contact person with relevant experience] requesting an explanation.   

 
Name of Contractor’s Personnel: [insert name]     

Signature: __________________________________________________________ 

Date: (day month year): _______________________________________________ 

 

Countersignature of authorized representative of the Contractor: 

Signature: ________________________________________________________ 

Date: (day month year): ______________________________________________ 

ATTACHMENT 1: Behaviors constituting Sexual Exploitation and Abuse (SEA) and behaviors 
constituting Sexual Harassment (SH) 
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ATTACHMENT 1 TO THE CODE OF CONDUCT FORM 

BEHAVIORS CONSTITUTING SEXUAL EXPLOITATION AND ABUS E (SEA) AND 
BEHAVIORS CONSTITUTING SEXUAL HARASSMENT (SH) 

The following non-exhaustive list is intended to illustrate types of prohibited behaviors: 

(1) Examples of sexual exploitation and abuse include, but are not limited to: 

• A Contractor’s Personnel tells a member of the community that he/she can get them jobs related 
to the work site (e.g. cooking and cleaning) in exchange for sex. 

• A Contractor’s Personnel that is connecting electricity input to households says that he can 
connect women headed households to the grid in exchange for sex. 

• A Contractor’s Personnel rapes, or otherwise sexually assaults a member of the community. 

• A Contractor’s Personnel denies a person access to the Site unless he/she performs a sexual favor.   

• A Contractor’s Personnel tells a person applying for employment under the Contract that he/she 
will only hire him/her if he/she has sex with him/her.  

(2) Examples of sexual harassment in a work context  

• Contractor’s Personnel comment on the appearance of another Contractor’s Personnel (either 
positive or negative) and sexual desirability.  

• When a Contractor’s Personnel complains about comments made by another Contractor’s 
Personnel on his/her appearance, the other Contractor’s Personnel comment that he/she is “asking 
for it” because of how he/she dresses. 

• Unwelcome touching of a Contractor’s or Employer’s Personnel by another Contractor’s 
Personnel.  

• A Contractor’s Personnel tells another Contractor’s Personnel that he/she will get him/her a 
salary raise, or promotion if he/she sends him/her naked photographs of himself/herself. 
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Others 

Schedule of Subcontractors 
 

Bidder to provide schedule of Sub-Contractors, if any, including details of work for which the Sub-
Contractor shall be employed, Value and % of Tender Price of Works sub-contracted and details 
of Sub-Contractor’s experience in that field of work. 
Note: Bidder’s attention is drawn to Section II, Bid Data Sheet, Clause ITB 34.3 which 

stipulates that maximum percentage of sub-contracting permitted is 20% of the total 
Contract amount or 20% of the volume of Work. 

 
 

Schedule of Projected Cash-Flow 
 
Bidder to provide a schedule of Projected Cash-Flow which should be based on an Outline 
Programme for execution of the Works. 
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Bidder’s Qualification 

To establish its qualifications to perform the contract in accordance with Section III (Evaluation 
and Qualification Criteria) the Bidder shall provide the information requested in the corresponding 
Information Sheets included hereunder 
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Form ELI -1.1: Bidder Information Form 

Date: _________________ 
NCB No. and title: _________________ 

Page __________of _______________pages 
 

Bidder's name 

 

In case of Joint Venture (JV), name of each member: 

 

Bidder's actual or intended country of registration: 

[indicate country of Constitution] 

Bidder's actual or intended year of incorporation: 

Bidder's legal address [in country of registration]: 

 

Bidder's authorized representative information 

Name: _____________________________________ 

Address: ___________________________________ 

Telephone/Fax numbers: _______________________ 

E-mail address: ______________________________ 

1. Attached are copies of original documents of 

 Articles of Incorporation (or equivalent documents of constitution or association), and/or 
documents of registration of the legal entity named above, in accordance with ITB 4.3. 

 In case of JV, letter of intent to form JV or JV agreement, in accordance with ITB 4.1. 

 In case of Government-owned enterprise or institution, in accordance with ITB 4.5 
documents establishing: 

• Legal and financial autonomy 
• Operation under commercial law 
• Establishing that the Bidder is not dependent agency of the Employer 

2. Included are the organizational chart, a list of Board of Directors, and the beneficial 
ownership. 
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Form ELI -1.2: Information Form for JV Bidders  

(to be completed for each member of Joint Venture) 
Date: _______________ 

NCB No. and title: __________________ 
Page _______________ of ____________ pages 

 
Bidder’s Joint Venture name: 

 

 JV member’s name: 

 

 JV member’s country of registration: 

 

 JV member’s year of constitution: 

 

 JV member’s legal address in country of constitution: 

 

 JV member’s authorized representative information 

Name: ____________________________________ 

Address: __________________________________ 

Telephone/Fax numbers: _____________________ 

E-mail address: _____________________________ 

1. Attached are copies of original documents of 

 Articles of Incorporation (or equivalent documents of constitution or association), and/or registration 
documents of the legal entity named above, in accordance with ITB 4.3. 

  In case of a Government-owned enterprise or institution, documents establishing legal and financial 
autonomy, operation in accordance with commercial law, and absence of dependent status, in 
accordance with ITB 4.5. 

2. Included are the organizational chart, a list of Board of Directors, and the beneficial ownership. 
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Form CON – 2: Historical Contract Non-Performance, Pending 
Litigation and Litigation History 

Bidder’s Name: ________________ 
Date: ______________________ 
Joint Venture Member’s Name_________________________ 
NCB No. and title: ___________________________ 
Page _______________of ______________pages 

Non-Performed Contracts in accordance with Section III, Evaluation and Qualification Criteria  

 Contract non-performance did not occur since 1st January [insert year] specified in Section III, 
Evaluation and Qualification Criteria, Sub-Factor 2.1. 

 Contract(s) not performed since 1st January [insert year] specified in Section III, Evaluation and 
Qualification Criteria, requirement 2.1 

Year Non- 
performed 
portion of 
contract 

Contract Identification 
 

Total Contract 
Amount (current 
value, currency, 
exchange rate 

and US$ 
equivalent) 

[insert 
year] 

[insert amount 
and percentage] 

Contract Identification: [indicate complete contract 
name/ number, and any other identification] 

Name of Employer: [insert full name] 

Address of Employer: [insert street/city/country] 

Reason(s) for nonperformance: [indicate main 
reason(s)] 

[insert amount] 

Pending Litigation, in accordance with Section III, Evaluation and Qualification Criteria 

  No pending litigation in accordance with Section III, Evaluation and Qualification Criteria, 
Sub-Factor 2.3. 

  Pending litigation in accordance with Section III, Evaluation and Qualification Criteria, Sub-
Factor 2.3 as indicated below. 
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Year of 
dispute 

Amount in 
dispute 

(currency) 

Contract Identification Total 
Contract 
Amount 

(currency), 
USD 

Equivalent 
(exchange 

rate) 

  Contract Identification: _________ 

Name of Employer: ____________ 

Address of Employer: __________ 

Matter in dispute: ______________ 

Party who initiated the dispute: ____ 

Status of dispute: ___________ 

 

  Contract Identification:  

Name of Employer:  

Address of Employer:  

Matter in dispute:  

Party who initiated the dispute:  

Status of dispute:  

 

Litigation History in accordance with Section III, Evaluation and Qualification Criteria 
  No Litigation History in accordance with Section III, Evaluation and Qualification 
Criteria, Sub-Factor 2.4. 
  Litigation History in accordance with Section III, Evaluation and Qualification Criteria, 
Sub-Factor 2.4 as indicated below. 

Year of 
award 

Outcome as 
percentage of Net 

Worth  

Contract Identification Total Contract 
Amount 

(currency), 
USD 

Equivalent 
(exchange rate) 
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[insert 
year] 

[insert 
percentage] 

Contract Identification: [indicate 
complete contract name, number, and 
any other identification] 
Name of Employer: [insert full name] 
Address of Employer: [insert 
street/city/country] 
Matter in dispute: [indicate main issues 
in dispute] 
Party who initiated the dispute: [indicate 
“Employer” or “Contractor”]  
Reason(s) for Litigation and award 
decision [indicate main reason(s)] 

[insert 
amount] 
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Form CON – 3: Environmental and Social  

Performance Declaration  

[The following table shall be filled in for the Bidder, each member of a Joint Venture and each 
Specialized Subcontractor] 

 
Bidder’s Name: [insert full name] 

Date: [insert day, month, year] 
Joint Venture Member’s or Specialized Subcontractor’s Name: [insert full name] 

NCB No. and title: [insert NCB number and title] 
Page [insert page number] of [insert total number] pages 

Environmental and Social Performance Declaration  
in accordance with Section III, Qualification Criteria, and Requirements 

 No suspension or termination of contract: An employer has not suspended or terminated a 
contract and/or called the performance security for a contract for reasons related to Environmental, 
or Social (ES) performance since the date specified in Section III, Qualification Criteria, and 
Requirements, Sub-Factor 2.5. 

 Declaration of suspension or termination of contract:  The following contract(s) has/have been 
suspended or terminated and/or Performance Security called by an employer(s) for reasons related 
to Environmental or Social (ES) performance since the date specified in Section III, Qualification
Criteria, and Requirements, Sub-Factor 2.5. Details are described below: 

Year Suspended or 
terminated 
portion of 
contract 

Contract Identification 

 

Total Contract 
Amount (current 
value, currency, 
exchange rate 

and US$ 
equivalent) 

[insert 
year] 

[insert amount 
and percentage] 

Contract Identification: [indicate complete contract 
name/ number, and any other identification] 

Name of Employer: [insert full name] 

Address of Employer: [insert street/city/country] 

Reason(s) for suspension or termination: [indicate 
main reason(s) e.g. for gender-based violence; sexual 
exploitation or sexual abuse breaches] 

[insert amount] 

[insert 
year] 

[insert amount 
and percentage] 

Contract Identification: [indicate complete contract 
name/ number, and any other identification] 

Name of Employer: [insert full name] 

[insert amount] 



Section IV. Bidding Forms  94 

Address of Employer: [insert street/city/country] 

Reason(s) for suspension or termination: [indicate 
main reason(s)] 

… … [list all applicable contracts] … 

Performance Security called by an employer(s) for reasons related to ESHS performance 

Year Contract Identification 

 

Total Contract 
Amount (current 
value, currency, 
exchange rate and 
US$ equivalent) 

[insert 
year] 

Contract Identification: [indicate complete contract name/ number, and 
any other identification] 

Name of Employer: [insert full name] 

Address of Employer: [insert street/city/country] 

Reason(s) for calling of performance security: [indicate main reason(s) 
e.g. for gender-based violence; sexual exploitation, or sexual abuse 
breaches] 

[insert amount] 
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Form CCC: Current Contract Commitments / Works in Progress 

 
 
Bidders and each partner to a JV should provide information on their current commitments on all 
contracts that have been awarded, or for which a letter of intent or acceptance has been received, or 
for contracts approaching completion, but for which an unqualified, full completion certificate has 
yet to be issued. 
 
 
 
 

Name of contract Employer, 
contact 
address/tel/fax 

Value of 
outstanding work 
(current US$ 
equivalent) 

Estimated 
completion date 

Average monthly 
invoicing over 
last six months 
(US$/month) 

1. 
 

    

2. 
 

    

3. 
 

    

4. 
 

    

5. 
 

    

etc. 
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Form FIN – 3.1: Financial Situation and Performance 

Bidder’s Name: ________________ 
Date: ______________________ 

Joint Venture Member’s Name_________________________ 
NCB No. and title: ___________________________ 

Page _______________of ______________pages 

1. Financial data 

Type of Financial information 
in 

(currency) 

Historic information for previous _________years, 
______________ 

(amount in currency, currency, exchange rate, USD 
equivalent) 

 Year 1 Year 2 Year 3 Year4 Year 5 

Statement of Financial Position (Information from Balance Sheet) 

Total Assets (TA)      

Total Liabilities (TL)      

Total Equity/Net Worth (NW)      

Current Assets (CA)      

Current Liabilities (CL)      

Working Capital (WC)      

Information from Income Statement 

Total Revenue (TR)      

Profits Before Taxes (PBT)      

Cash Flow Information  

Cash Flow from Operating 
Activities 
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2. Sources of Finance 
 

Specify sources of finance to meet the cash flow requirements on works currently in progress 
and for future contract commitments. 
 

No. Source of finance Amount (US$ equivalent) 

1 
 
 

 

2 
 
 

 

3 
 
 

 

 
 
 

 

 

2. Financial documents 
 
The Bidder and its parties shall provide copies of financial statements for ___________years pursuant 
Section III, Evaluation and Qualifications Criteria, Sub-factor 3.2. The financial statements shall: 
 

(a)  reflect the financial situation of the Bidder or in case of JV member, and not an affiliated 
entity (such as parent company or group member). 
 

(b) be independently audited or certified in accordance with local legislation. 
 

(c) be complete, including all notes to the financial statements. 
 

(d) correspond to accounting periods already completed and audited. 
 
 Attached are copies of financial statements18  for the ____________years required above; and 

complying with the requirements 

 
 

 

  

                                                 
18  If the most recent set of financial statements is for a period earlier than 12 months from the date of bid, the 

reason for this should be justified. 
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Form FIN - 3.2: Average Annual Construction Turnover 

Bidder’s Name: ________________ 
Date: ______________________ 

Joint Venture Member’s Name_________________________ 
NCB No. and title: ___________________________ 

Page _______________of ______________pages 

 
 Annual turnover data (construction only) 

Year Amount  

Currency 

Exchange rate USD equivalent 

[indicate 
year] 

[insert amount and indicate 
currency] 

  

    

    

    

    

Average 
Annual 
Construction 
Turnover * 

   

*  See Section III, Evaluation and Qualification Criteria, Sub-Factor 3.2. 
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Form FIN - 3.3: Financial Resources 

 
Specify proposed sources of financing, such as liquid assets, unencumbered real assets, lines of 
credit, and other financial means, net of current commitments, available to meet the total construction 
cash flow demands of the subject contract or contracts as specified in Section III (Evaluation and 
Qualification Criteria) 

Source of financing Amount (US$ equivalent) 

1. 
 

 

2. 
 

 

3. 
 

 

4. 
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Form EXP - 4.1: General Construction Experience 

 

Bidder’s Name: ________________ 
Date: ______________________ 

Joint Venture Member’s Name_________________________ 
NCB No. and title: ___________________________ 

Page _______________of ______________pages 

 

Starting 
 

Year 

Ending 
Year 

Contract Identification Role of 
Bidder 

  Contract name: ____________________ 
Brief Description of the Works performed by the 
Bidder: _____________________________ 
Amount of contract: ___________________ 
Name of Employer: ____________________ 

Address: _____________________________ 

 

  Contract name: _________________________ 
Brief Description of the Works performed by the 
Bidder: _____________________________ 
Amount of contract: ___________________ 
Name of Employer: ___________________ 

Address: _________________________ 

 

  Contract name: ________________________ 
Brief Description of the Works performed by the 
Bidder: __________________________ 
Amount of contract: ___________________ 
Name of Employer: ___________________ 

Address: _________________________ 
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Form EXP - 4.2(a): Specific Construction and Contract 
Management Experience 

Bidder’s Name: ________________ 
Date: ______________________ 

Joint Venture Member’s Name_________________________ 
NCB No. and title: ___________________________ 

Page _______________of ______________pages 

Similar Contract No. 
 

Information 

Contract Identification  

Award date  

Completion date  

Role in Contract 
 

Prime 
Contractor 

 

Member in  
JV  
 

Management 
Contractor 

 

Sub-
contractor 

 

Total Contract Amount  US$ * 

If member in a JV or sub-
contractor, specify participation in 
total Contract amount 

  * 

Employer's Name:  
Address: 

Telephone/fax number 

E-mail: 
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 Form EXP - 4.2(a) (cont.) 
Specific Construction and Contract Management Experience (cont.) 

 
Similar Contract No. 

 
Information 

Description of the similarity in 
accordance with Sub-Factor 4.2(a) 

of Section III: 

 

1. Amount  

2. Physical size of required works 
items 

 

3. Complexity  

4. Methods/Technology  

5. Construction rate for key 
activities 

 

6. Other Characteristics  
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Form EXP - 4.2(b): Construction Experience in Key Activities 

Bidder’s Name: ________________ 
Date: ______________________ 

Joint Venture Member’s Name_________________________ 
Sub-contractor's Name19 (as per ITB 34.2 and 34.3): ________________ 

NCB No. and title: ___________________________ 
Page _______________of ______________pages 

Sub-contractor's Name (as per ITB 34.2 and 34.3): ________________ 
All Sub-contractors for key activities must complete the information in this form as per ITB 34.2 
and 34.3 and Section III, Qualification Criteria and Requirements, Sub-Factor 4.2. 
 
1. Key Activity No One: ________________________ 

 

 Information 

Contract Identification  

Award date  

Completion date  

Role in Contract 
 

Prime 
Contractor 

 

Member in  
JV 
 

Management 
Contractor 

 

Sub-
contractor 

 

Total Contract Amount 
 US$  

Quantity (Volume, number or rate of 
production, as applicable) performed 
under the contract per year or part of 
the year 
 

Total quantity in 
the contract 

(i) 

Percentage  
participation 

(ii) 

Actual 
Quantity 

Performed  
(i) x (ii)   

Year 1    

Year 2    

Year 3    

Year 4    

Employer’s Name:   

                                                 
19  If applicable. 
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Address: 

Telephone/fax number 

E-mail: 

 

 
 

Information 

Employer’s Name:   

Address: 

Telephone/fax number 

E-mail: 

 

 

 

 

2. Activity No. Two  

3. ………………… 

 

 
Information 

Description of the key activities in 
accordance with Sub-Factor 4.2(b) of 
Section III: 
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Form EXP - 4.2(c): Specific Experience in Managing ES aspects  

[The following table shall be filled in for contracts performed by the Bidder, and each 
member of a Joint Venture] 

Bidder's Name: ________________ 
Date: ___________________ 

Bidder's JV Member Name: __________________ 
RFB No. and title: _____________________ 

Page __________________of ________________pages 

  
1. Key Requirement no 1 in accordance with 4.2 (c): ______________________ 

 

Contract Identification  

Award date  

Completion date  

Role in Contract 
 

Prime 
Contractor 

 

Member in  
JV  
 

Management 
Contractor 

 

Subcontractor 
 

Total Contract Amount 
 US$  

Details of relevant experience 
 

2. Key Requirement no 2 in accordance with 4.2 (c): ______________________ 

3. Key Requirement no 3 in accordance with 4.2 (c): ______________________ 
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Section V - Eligible Countries 
 

 

Eligibility for the Provision of Goods, Works and Services in Bank-Financed 
Procurement 

 
 

  
1. In reference to ITB 4.7, and 5.1, for the information of the Bidders, at the present time firms, 
goods and services from the following countries are excluded from this bidding process: 

 

Under ITB 4.7 (a) and 5.1  None  

Under ITB 4.7 (b) and 5.1 None 
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Section VI. Bank Policy - Corrupt and Fraudulent 
Practices 

(Section VI shall not be modified) 

Guidelines for Procurement of Goods, Works, and Non-Consulting Services under 
IBRD Loans and IDA Credits & Grants by World Bank B orrowers, dated January 
2011: 

“Fraud and Corruption:  

1.16 It is the Bank’s policy to require that Borrowers (including beneficiaries of Bank loans), 
bidders, suppliers, contractors and their agents (whether declared or not), sub-contractors, 
sub-consultants, service providers or suppliers, and any personnel thereof, observe the 
highest standard of ethics during the procurement and execution of Bank-financed 
contracts.20 In pursuance of this policy, the Bank:  

(a) defines, for the purposes of this provision, the terms set forth below as follows:  

(i) “corrupt practice” is the offering, giving, receiving, or soliciting, directly or 
indirectly, of anything of value to influence improperly the actions of another 
party;21; 

(ii)  “fraudulent practice” is any act or omission, including a misrepresentation, that 
knowingly or recklessly misleads, or attempts to mislead, a party to obtain a 
financial or other benefit or to avoid an obligation;22 

(iii) “collusive practice” is an arrangement between two or more parties designed to 
achieve an improper purpose, including to influence improperly the actions of 
another party;23 

(iv) “coercive practice” is impairing or harming, or threatening to impair or harm, 
directly or indirectly, any party or the property of the party to influence 
improperly the actions of a party;24 

                                                 
20     In this context, any action to influence the procurement process or contract execution for undue advantage 

is improper.   
21  For the purpose of this sub-paragraph, “another party” refers to a public official acting in relation to the 

procurement process or contract execution. In this context, “public official” includes World Bank staff and 
employees of other organizations taking or reviewing procurement decisions. 

22   For the purpose of this sub-paragraph, “party” refers to a public official; the terms “benefit” and 
“obligation” relate to the procurement process or contract execution; and the “act or omission” is intended 
to influence the procurement process or contract execution. 

23  For the purpose of this sub-paragraph, “parties” refers to participants in the procurement process (including 
public officials) attempting either themselves, or through another person or entity not participating in the 
procurement or selection process, to simulate competition or to establish bid prices at artificial, non-
competitive levels, or are privy to each other’s bid prices or other conditions. 

24  For the purpose of this sub-paragraph, “party” refers to a participant in the procurement process or contract 
execution. 
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(v) “obstructive practice” is 

(aa) deliberately destroying, falsifying, altering, or concealing of evidence 
material to the investigation or making false statements to 
investigators in order to materially impede a Bank investigation into 
allegations of a corrupt, fraudulent, coercive or collusive practice; 
and/or threatening, harassing or intimidating any party to prevent it 
from disclosing its knowledge of matters relevant to the investigation 
or from pursuing the investigation, or 

(bb) acts intended to materially impede the exercise of the Bank’s 
inspection and audit rights provided for under paragraph 1.16(e) 
below. 

(b) will reject a proposal for award if it determines that the bidder recommended for 
award, or any of its personnel, or its agents, or its sub-consultants, sub-contractors, 
service providers, suppliers and/or their employees, has, directly or indirectly, 
engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices in 
competing for the contract in question; 

(c) will declare misprocurement and cancel the portion of the loan allocated to a 
contract if it determines at any time that representatives of the Borrower or of a 
recipient of any part of the proceeds of the loan engaged in corrupt, fraudulent, 
collusive, coercive, or obstructive practices during the procurement or the 
implementation of the contract in question, without the Borrower having taken 
timely and appropriate action satisfactory to the Bank to address such practices 
when they occur, including by failing to inform the Bank in a timely manner at the 
time they knew of the practices; 

(d) will sanction a firm or individual, at any time, in accordance with the prevailing 
Bank’s sanctions procedures,25 including by publicly declaring such firm or 
individual ineligible, either indefinitely or for a stated period of time: (i) to be 
awarded a Bank-financed contract; and (ii) to be a nominated26 sub-contractor, 
consultant, supplier, or service provider of an otherwise eligible firm being 
awarded a Bank-financed contract; 

(e) will require that a clause be included in bidding documents and in contracts 
financed by a Bank loan, requiring bidders, suppliers and contractors, and their 

                                                 
25  A firm or individual may be declared ineligible to be awarded a Bank financed contract upon: (i) 

completion of the Bank’s sanctions proceedings as per its sanctions procedures, including, inter alia, cross-
debarment as agreed with other International Financial Institutions, including Multilateral Development 
Banks, and through the application the World Bank Group corporate administrative procurement sanctions 
procedures for fraud and corruption; and (ii) as a result of temporary suspension or early temporary 
suspension in connection with an ongoing sanctions proceeding. See footnote 14 and paragraph 8 of 
Appendix 1 of these Guidelines. 

26  A nominated sub-contractor, consultant, manufacturer or supplier, or service provider (different names are 
used depending on the particular bidding document) is one which has either been: (i) included by the bidder 
in its pre-qualification application or bid because it brings specific and critical experience and know-how 
that allow the bidder to meet the qualification requirements for the particular bid; or (ii) appointed by the 
Borrower. 
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sub-contractors, agents, personnel, consultants, service providers, or suppliers, to 
permit the Bank to inspect all accounts, records, and other documents relating to 
the submission of bids and contract performance, and to have them audited by 
auditors appointed by the Bank.” 
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PART 2 – Works Requirements 
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Section VII - Works Requirements 
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Description of the Works 

1. Construction of 93 m3/day sludge treatment facility for Liquid waste (Receiving Station, 
equalization tank, dewatering plant (Mechanical screw press), Bio solids Drying Slab, 
Liquid waste treatment (anaerobic, facultative and maturation ponds and planted 
wetlands). 
 

2. Construction of waste to value briquette manufacturing plant capacity 47 tonnes per day 
(Electronic Weighbridge, Biomass Laydown Area, Walking Floor Trench, 
Dryer/Briquetting Building, Briquette Storage Building, Electrical Utility Building and 
Wash Water Holding Tank). 

 
3. Construction of administration buildings (Stores, Administration Building/Laboratory and 

Changing Rooms/Staff Canteen) 
 
4. Site works including access roads, drainage and water supply. 
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Specifications 

5. The Specifications to be used for the Works are the General and Technical Specifications 
given in Volume II of the Bidding Documents. 
 

6. Standards, brand names, catalog numbers or similar classifications provided in the 
Specifications are indicative of performance requirements and offers which have similar 
characteristics and which provide performance and quality equal or higher to the 
performance requirements specified would be accepted. 

 
7. The Terms “The Engineer” (or “The Resident Engineer”) and “Engineer’s 

Representative” have the same meaning as “The Project Manager” and “The Project 
Manager’s Representative” respectively. 

 
 
THE DETAILED SPECIFICATIONS ARE GIVEN IN VOLUME II OF THE 
BIDDING DOCUMENTS 
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Environmental, social, health and safety requirements  

Environmental and Social Policy 

The following environmental, social, health and safety policies will apply to the project. 
 
• Malindi Water and Sewerage Company Limited (MAWASCO) Environmental Policy 

(refer to end of this section) 
 

• In addition, the project and MAWASCO will apply the following policy goals which were 
developed based on the guidance provided in the Standard Bidding Documents: 

 
o Integrate environmental protection, occupational and community health and safety, 

gender, equality, child protection, vulnerable people (including those with 
disabilities), sexual harassment, gender-based violence (GBV), sexual exploitation 
and abuse (SEA), HIV/AIDS awareness and prevention and wide stakeholder 
engagement in the planning processes, programs, and activities of the parties 
involved in the execution of the Works. 
 

o The term “child” / “children” means any person(s) under the age of 18 years. 
 
o Enable reporting of compliance with the policy in accordance with the Particular 

Conditions of the Contract Sub-Clause 26.2 and Appendix B to the General 
Conditions of Contract. 

 
o Apply good international industry practice to protect and conserve the natural 

environment and to minimize unavoidable impacts; 
 
o Provide and maintain a healthy and safe work environment and safe systems of 

work; 
 
o Protect the health and safety of local communities and users, with particular 

concern for those who are disabled, elderly, or otherwise vulnerable; 
 
o Ensure that terms of employment and working conditions of all workers engaged 

in the Works meet the requirements of the ILO labour conventions to which the 
Kenya is a signatory; 

 
o Be intolerant of and enforce disciplinary measures for illegal activities. To be 

intolerant of, and enforce disciplinary measures for GBV, inhumane treatment, 
sexual activity with children, and sexual harassment;  

 
o Incorporate a gender perspective and provide an enabling environment where 

women and men have equal opportunity to participate in, and benefit from, 
planning and development of the works; 
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o Work co-operatively, including with end users of the Works, relevant 
authorities, contractors and local communities; 

 
o Engage with and listen to affected persons and organisations and be responsive 

to their concerns, with special regard for vulnerable, disabled, and elderly 
people; 

 
o Provide an environment that fosters the exchange of information, views, and 

ideas that is free of any fear of retaliation and protects whistle-blowers; 
 
o Minimise the risk of HIV transmission and to mitigate the effects of HIV/AIDS 

associated with the execution of the Works; 
 
Environmental and Social Management Plan and Requirements 
 
• The Contractor’s Environmental and Social Management Plan (ESMP) is comprehensive 

and covers all environmental, social, health and safety aspects as addressed by the project’s 
Environmental and Social Impact Assessment (ESIA)/Environmental and Social 
Management Plan (ESMP) and Resettlement Action Plan (RAP); Social Management 
Framework (ESMF) and the Resettlement Policy Framework (RPF); as well as conditions 
provided in the different permits, licenses, and approvals issued. MAWASCO has the duty 
to ensure that the Contractor and Supervisor Engineer are assisted to understand their 
responsibility to operate within the framework of the measures defined in the ESIA/ESMP 
and ESMF as well as the RPF guidelines on land acquisition. MAWASCO will have to 
ensure that the Contractor has adequate resources for management of environmental and 
social aspects. 
 

• Environmental, Social, Health and Safety Management Strategies and Implementation 
Plans (ESHS-MSIP) is required by ITB 11.1 (h) of the Bid Data Sheet.  In developing these 
strategies and plans, the Bidder shall have regard to the ESHS provisions included in the 
project’s Environmental and Social Impact Assessment (ESIA)/Environmental and Social 
Management Plan (ESMP) and Resettlement Action Plan (RAP); Social Management 
Framework (ESMF) and the Resettlement Policy Framework (RPF); as well as conditions 
provided in the different permits, licenses, and approvals issued 

 
M INIMUM REQUIREMENTS FOR THE BIDDER ’S CODE OF CONDUCT 
A satisfactory code of conduct will contain obligations on all Contractor’s personnel 
(including sub-contractors and day workers) that are suitable to address the following 
issues, as a minimum.  Additional obligations may be added to respond to particular 
concerns of the region, the location and the project sector or to specific project 
requirements.  The code of conduct shall contain a statement that the term “child” / 
“children” means any person(s) under the age of 18 years. 
 
The issues to be addressed include: 

1. Compliance with applicable laws, rules, and regulations  
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2. Compliance with applicable health and safety requirements to protect the local 
community (including vulnerable and disadvantaged groups), the Employer’s and 
Project Manager’s personnel, and the Contractor’s personnel, including sub-contractors 
and day workers, (including wearing prescribed personal protective equipment, 
preventing avoidable accidents and a duty to report conditions or practices that pose a 
safety hazard or threaten the environment)   

3. The use of illegal substances  

4.  Non-Discrimination in dealing with the local community (including vulnerable and 
disadvantaged groups), the Employer’s and Project Manager’s personnel, and the 
Contractor’s personnel, including sub-contractors and day workers (for example on the 
basis of family status, ethnicity, race, gender, religion, language, marital status, age, 
disability (physical and mental), sexual orientation, gender identity, political conviction 
or social, civic, or health status) 

5.  Interactions with the local community(ies), members of the local community (ies), and 
any affected person(s) (for example to convey an attitude of respect, including to their 
culture and traditions) 

6. Sexual harassment (for example to prohibit use of language or behavior, in particular 
towards women and/or children, that is inappropriate, harassing, abusive, sexually 
provocative, demeaning or culturally inappropriate) 

7. Violence including sexual and/or gender-based violence (for example acts that inflict 
physical, mental or sexual harm or suffering, threats of such acts, coercion, and 
deprivation of liberty    

8. Exploitation including sexual exploitation and abuse (for example the prohibition of 
the exchange of money, employment, goods, or services for sex, including sexual 
favors or other forms of humiliating, degrading behavior, exploitative behavior or 
abuse of power) 

9. Protection of children (including prohibitions against sexual activity or abuse, or 
otherwise unacceptable behavior towards children, limiting interactions with children, 
and ensuring their safety in project areas)  

10. Sanitation requirements (for example, to ensure workers use specified sanitary facilities 
provided by their employer and not open areas) 

11. Avoidance of conflicts of interest (such that benefits, contracts, or employment, or any 
sort of preferential treatment or favors, are not provided to any person with whom there 
is a financial, family, or personal connection) 

12. Respecting reasonable work instructions (including regarding environmental and social 
norms) 

13. Protection and proper use of property (for example, to prohibit theft, carelessness or 
waste)   

14. Duty to report violations of this Code 

15. Non retaliation against workers who report violations of the Code, if that report is made 
in good faith.  

The Code of Conduct should be written in plain language and signed by each worker to 
indicate that they have: 
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• received a copy of the code; 
• had the code explained to them; 
• acknowledged that adherence to this Code of Conduct is a condition of employment; 

and  
• understood that violations of the Code can result in serious consequences, up to and 

including dismissal, or referral to legal authorities.   
 

A copy of the code shall be displayed in a location easily accessible to the community and 
project affected people. It shall be provided in languages comprehensible to the local 
community, Contractor’s personnel (including sub-contractors and day workers), Employer’s 
and Project Manager’s personnel, and affected persons. 
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Drawings 
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The Engineering Drawings are given in Volume III of the Bidding Documents. 
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Supplementary Information 

 
 

 
Contractor’s Camps 

 

Apart from the Project site (area), the employer has no available land to offer for Contractor’s 
Camps, storage of materials and preparation of concrete etc.  Identification and procurement 
where necessary of suitable area of land for Contractor’s Camp whether rented or purchased is 
the responsibility of the Contractor.   
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PART 3 – Conditions of Contract and 
Contract Forms 
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Section VIII.  General Conditions of Contract 

 
 
 
These General Conditions of Contract (GCC), read in conjunction with the Particular 
Conditions of Contract (PCC) and other documents listed therein, should be a complete 
document expressing fairly the rights and obligations of both parties. 
 
These General Conditions of Contract have been developed on the basis of considerable 
international experience in the drafting and management of contracts, bearing in mind a trend 
in the construction industry towards simpler, more straightforward language. 
 
The GCC can be used for both smaller admeasurement contracts and lump sum contracts. 
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General Conditions of Contract 
A.  General 

 

1. Definitions Boldface type is used to identify defined terms. 

(a) The “Accepted Contract Amount” means the amount 
accepted in the Letter of Acceptance for the execution and 
completion of the Works and the remedying of any 
defects. 

(b) The “Activity Schedule” is a schedule of the activities 
comprising the construction, installation, testing, and 
commissioning of the Works in a lump-sum contract. It 
includes a lump-sum price for each activity, which is used 
for valuations and for assessing the effects of Variations 
and Compensation Events. 

(c) The “Adjudicator”  is the person appointed jointly by the 
Employer and the Contractor to resolve disputes in the 
first instance, as provided for in GCC Clause 23. 

(d) “Bank”  means the financing institution named in the 
PCC. 

(e) “Bill of Quantities”  means the priced and completed Bill 
of Quantities forming part of the Bid. 

(f) “Compensation Events” are those defined in GCC 
Clause 44 hereunder. 

(g) The “Completion Date” is the date of completion of the 
Works as certified by the Project Manager, in accordance 
with GCC Sub-Clause 55.1. 

(h) The “Contract” is the Contract between the Employer 
and the Contractor to execute, complete, and maintain the 
Works. It consists of the documents listed in GCC Sub-
Clause 2.3 below. 

(i) The “Contractor”  is the party whose Bid to carry out the 
Works has been accepted by the Employer. 

(j) The “Contractor’s Bid”  is the completed bidding 
document submitted by the Contractor to the Employer. 

(k) The “Contract Price”  is the Accepted Contract Amount 
stated in the Letter of Acceptance and thereafter as 
adjusted in accordance with the Contract. 

(l) “Days”  are calendar days; months are calendar months. 

(m) “Dayworks”  are varied work inputs subject to payment 
on a time basis for the Contractor’s employees and 
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Equipment, in addition to payments for associated 
Materials and Plant. 

(n) A “Defect” is any part of the Works not completed in 
accordance with the Contract. 

(o) The “Defects Liability Certificate”  is the certificate 
issued by Project Manager upon correction of defects by 
the Contractor. 

(p) The “Defects Liability Period”  is the period named in 
the PCC pursuant to GCC Sub-Clause 36.1 and 
calculated from the Completion Date. 

(q) “Drawings” means the drawings of the Works, as 
included in the Contract, and any additional and modified 
drawings issued by (or on behalf of) the Employer in 
accordance with the Contract, include calculations and 
other information provided or approved by the Project 
Manager for the execution of the Contract. 

(r) The “Employer” is the party who employs the Contractor 
to carry out the Works, as specified in the PCC. 

(s) “Equipment”  is the Contractor’s machinery and vehicles 
brought temporarily to the Site to construct the Works. 

(t) “In writing” or “written”  means hand-written, type-
written, printed or electronically made, and resulting in a 
permanent record; 

(u) The “Initial Contract Price”  is the Contract Price listed 
in the Employer’s Letter of Acceptance. 

(v) The “Intended Completion Date” is the date on which 
it is intended that the Contractor shall complete the 
Works.  The Intended Completion Date is specified in 
the PCC.  The Intended Completion Date may be revised 
only by the Project Manager by issuing an extension of 
time or an acceleration order. 

(w) “Materials”  are all supplies, including consumables, 
used by the Contractor for incorporation in the Works. 

(x) “Plant” is any integral part of the Works that shall have 
a mechanical, electrical, chemical, or biological function. 

(y) The “Project Manager” is the person named in the 
PCC (or any other competent person appointed by the 
Employer and notified to the Contractor, to act in 
replacement of the Project Manager) who is responsible 
for supervising the execution of the Works and 
administering the Contract. 
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(z) “PCC” means Particular Conditions of Contract.  

(aa) The “Site” is the area defined as such in the PCC. 

(bb) “Site Investigation Reports” are those that were 
included in the bidding document and are factual and 
interpretative reports about the surface and subsurface 
conditions at the Site. 

(cc) “Specifications” means the Specifications of the Works 
included in the Contract and any modification or addition 
made or approved by the Project Manager. 

(dd) The “Start Date” is given in the PCC. It is the latest date 
when the Contractor shall commence execution of the 
Works.  It does not necessarily coincide with any of the 
Site Possession Dates. 

(ee) A “Subcontractor” is a person or corporate body who 
has a Contract with the Contractor to carry out a part of 
the work in the Contract, which includes work on the Site. 

(ff)  “Temporary Works”  are works designed, constructed, 
installed, and removed by the Contractor that are needed 
for construction or installation of the Works. 

(gg) A “Variation”  is an instruction given by the Project 
Manager which varies the Works. 

(hh) The “Works” are what the Contract requires the 
Contractor to construct, install, and turn over to the 
Employer, as defined in the PCC. 

(ii)  “Contractor’s Personnel” refers to all personnel whom 
the Contractor utilizes on the Site or other places where 
the Works are carried out, including the staff, labor and 
other employees of each Subcontractor. 

(jj)  “Key Personnel” means the positions (if any) of the 
Contractor’s personnel that are stated in the 
Specifications.  

(kk) “ES”  means Environmental and Social (including Sexual 
Exploitation and Abuse (SEA) and Sexual Harassment 
(SH); 

(ll)  “Sexual Exploitation and Abuse” “(SEA)”  means the 
following: 

“Sexual Exploitation”  is defined as any actual or 
attempted abuse of position of vulnerability, differential 
power or trust, for sexual purposes, including, but not 
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limited to, profiting monetarily, socially or politically from 
the sexual exploitation of another;  

“Sexual Abuse” is defined as the actual or threatened 
physical intrusion of a sexual nature, whether by force or 
under unequal or coercive conditions;   

(mm) “Sexual Harassment” “(SH)”  is defined as unwelcome 
sexual advances, requests for sexual favors, and other 
verbal or physical conduct of a sexual nature by the 
Contractor’s Personnel with other Contractor’s or 
Employer’s Personnel; and  

(nn) “Employer’s Personnel” refers to the Project Manager 
and all other staff, labor and other employees (if any) of 
the Project Manager and of the Employer engaged in 
fulfilling the Employer’s obligations under the Contract; 
and any other personnel identified as Employer’s  
Personnel, by a notice from the Employer or the Project 
Manager to the Contractor. 

2. Interpretation 2.1 In interpreting these GCC, words indicating one gender include 
all genders. Words indicating the singular also include the plural 
and words indicating the plural also include the singular.  
Headings have no significance. Words have their normal 
meaning under the language of the Contract unless specifically 
defined. The Project Manager shall provide instructions 
clarifying queries about these GCC. 

2.2 If sectional completion is specified in the PCC, references in the 
GCC to the Works, the Completion Date, and the Intended 
Completion Date apply to any Section of the Works (other than 
references to the Completion Date and Intended Completion Date 
for the whole of the Works). 

2.3 The documents forming the Contract shall be interpreted in the 
following order of priority: 

(a) Agreement, 

(b) Letter of Acceptance, 

(c) Contractor’s Bid, 

(d) Particular Conditions of Contract, 

(e) General Conditions of Contract, including Appendices, 

(f) Specifications, 

(g) Drawings, 
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(h) Bill of Quantities,27 and 

(i) any other document listed in the PCC as forming part of 
the Contract. 

3. Language and 
Law 

3.1 The language of the Contract and the law governing the Contract 
are stated in the PCC. 

3.2 Throughout the execution of the Contract, the Contractor shall 
comply with the import of goods and services prohibitions in the 
Employer’s country when 

(a) as a matter of law or official regulations, the Borrower’s 
country prohibits commercial relations with that country; or  

(b) by an act of compliance with a decision of the United 
Nations Security Council taken under Chapter VII of the 
Charter of the United Nations, the Borrower’s Country 
prohibits any import of goods from that country or any 
payments to any country, person, or entity in that country.  

4. Project 
Manager’s 
Decisions 

4.1 Except where otherwise specifically stated, the Project Manager 
shall decide contractual matters between the Employer and the 
Contractor in the role representing the Employer. 

5. Delegation 5.1 Otherwise specified in the PCC, the Project Manager may 
delegate any of his duties and responsibilities to other people, 
except to the Adjudicator, after notifying the Contractor, and may 
revoke any delegation after notifying the Contractor. 

6. Communica-
tions 

6.1 Communications between parties that are referred to in the 
Conditions shall be effective only when in writing. A notice shall 
be effective only when it is delivered. 

7. Subcontracting 7.1 The Contractor may subcontract with the approval of the Project 
Manager, but may not assign the Contract without the approval 
of the Employer in writing. Subcontracting shall not alter the 
Contractor’s obligations. The Contractor shall require that its 
Subcontractors execute the Works in accordance with the 
Contract, including complying with the relevant ES requirements 
and the obligations set out in GCC Sub-Clause 26.1 of the 
General Conditions of Contract. 

8. Other 
Contractors 

8.1 The Contractor shall cooperate and share the Site with other 
contractors, public authorities, utilities, and the Employer 
between the dates given in the Schedule of Other Contractors, as 
referred to in the PCC. The Contractor shall also provide 

                                                 
27  In lump-sum contracts, delete “Bill of Quantities” and replace with “Activity Schedule.” 
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facilities and services for them as described in the Schedule. The 
Employer may modify the Schedule of Other Contractors, and 
shall notify the Contractor of any such modification.  
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9. Personnel and 
Equipment 

9.1 The Contractor shall employ the Key Personnel and use the 
Equipment identified in its Bid, to carry out the Works or other 
personnel and Equipment approved by the Project Manager. The 
Project Manager shall approve any proposed replacement of Key 
Personnel and Equipment only if their relevant qualifications or 
characteristics are substantially equal to or better than those 
proposed in the Bid. 

9.2 The Project Manager may require the Contractor to remove (or 
cause to be removed) any person employed on the Site or Works, 
including the Key Personnel (if any), who: 

(a) persists in any misconduct or lack of care; 

(b) carries out duties incompetently or negligently; 

(c) fails to comply with any provision of the Contract; 

(d) persists in any conduct which is prejudicial to safety, 
health, or the protection of the environment; 

(e) based on reasonable evidence, is determined to have 
engaged in Fraud and Corruption during the execution of 
the Works;  

(f) has been recruited from the Employer’s Personnel; 

(g) undertakes behavior which breaches the Code of Conduct 
for Contractor’s Personnel (ES). (e.g. spreading 
communicable diseases, sexual harassment, gender based 
violence (GBV), sexual exploitation or abuse, illicit 
activity or crime).” 

If appropriate, the Contractor shall then promptly appoint (or 
cause to be appointed) a suitable replacement with equivalent 
skills and experience.  

Notwithstanding any requirement from the Project Manager to 
remove or cause to remove any person, the Contractor shall take 
immediate action as appropriate in response to any violation of 
(a) through (g) above. Such immediate action shall include 
removing (or causing to be removed) from the Site or other 
places where the Works are being carried out, any Contractor’s 
Personnel who engages in (a), (b), (c), (d), (e) or (g) above or has 
been recruited as stated in (f) above.” 

9.3 Labor 

9.3.1 Engagement of Staff and Labor. The Contractor shall provide 
and employ on the Site for the execution of the Works such 
skilled, semi-skilled and unskilled labor as is necessary for the 
proper and timely execution of the Contract. The Contractor is 
encouraged, to the extent practicable and reasonable, to employ 
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staff and labor with appropriate qualifications and experience 
from sources within the Employer’s country. 

Unless otherwise provided in the Contract, the Contractor shall 
be responsible for the recruitment, transportation, 
accommodation and welfare facilities in accordance with GCC 
Sub-Clause 9.3.6, of the Contractor’s Personnel, and for all 
payments in connection therewith.  

9.3.2 Conditions of Labor. The Contractor shall pay rates of wages, 
and observe conditions of labor, which comply with all 
applicable laws. The Contractor shall inform the Contractor’s 
Personnel about their liability to pay personal income taxes in 
the Employer’s country in respect of such of their salaries, 
wages, allowances and any benefits as are subject to tax under 
the Laws of the country for the time being in force, and the 
Contractor shall perform such duties in regard to such 
deductions thereof as may be imposed on him by such Laws. 

9.3.3 The Contractor may bring in to the Employer’s country any 
foreign personnel who are necessary for the execution of the 
Works to the extent allowed by the applicable Laws. The 
Contractor shall ensure that these personnel are provided with 
the required residence visas and work permits. The Employer 
will, if requested by the Contractor, use its best endeavors in a 
timely and expeditious manner to assist the Contractor in 
obtaining any local, state, national, or government permission 
required for bringing in the Contractor’s personnel. 

9.3.4 The Contractor shall at its own expense provide the means of 
repatriation to and the Contractor’s Personnel employed on the 
Contract at the Site to their various home countries. It shall also 
provide suitable temporary maintenance of all such persons from 
the cessation of their employment on the Contract to the date 
programmed for their departure. In the event that the Contractor 
defaults in providing such means of transportation and 
temporary maintenance, the Employer may provide the same to 
such personnel and recover the cost of doing so from the 
Contractor. 

9.3.5 Disorderly conduct. The Contractor shall at all times during the 
progress of the Contract use its best endeavors to prevent any 
unlawful, riotous or disorderly conduct or behavior by or 
amongst the Contractor’s Personnel.  

9.3.6 Facilities for Staff and Labor. Except as otherwise stated in the 
Specifications, the Contractor shall provide and maintain all 
necessary accommodation and welfare facilities for the 
Contractor’s Personnel. The Contractor shall also provide 
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facilities for the Employer’s Personnel as stated in the 
Specification. 

9.3.7 The Contractor shall, in all dealings with the Contractor’s 
Personnel, pay due regard to all recognized festivals, official 
holidays, religious or other customs and all local laws and 
regulations pertaining to the employment of labor. The 
Contractor shall provide the Contractor’s Personnel annual 
holiday and sick, maternity and family leave, as required by 
applicable laws or as stated in the Specification. 

9.3.8 Supply of Foodstuffs. The Contractor shall arrange for the 
provision of a sufficient supply of suitable food as may be stated 
in the Specification at reasonable prices for the Contractor’s 
Personnel for the purposes of or in connection with the Contract. 

9.3.9 Supply of Water. The Contractor shall, having regard to local 
conditions, provide on the Site an adequate supply of drinking 
and other water for the use of the Contractor’s Personnel. 

9.3.10 Measures against Insect and Pest Nuisance. The Contractor 
shall at all times take the necessary precautions to protect the 
Contractor’s Personnel employed on the Site from insect and 
pest nuisance, and to reduce the danger to their health. The 
Contractor shall comply with all the regulations of the local 
health authorities, including use of appropriate insecticide. 

9.3.11 Alcoholic Liquor or Drugs. The Contractor shall not, otherwise 
than in accordance with the laws of the Employer’s country, 
import, sell, give, barter or otherwise dispose of any alcoholic 
liquor or drugs, or permit or allow importation, sale, gift, barter 
or disposal thereto by Contractor’s Personnel. 

9.3.12 Arms and Ammunition. The Contractor shall not give, barter, or 
otherwise dispose of, to any person, any arms or ammunition of 
any kind, or allow Contractor’s Personnel to do so. 

9.3.13 Funeral Arrangements. The Contractor shall be responsible, to 
the extent required by local regulations, for making any funeral 
arrangements for any of its local employees who may die while 
engaged upon the Works. 

9.3.14 Forced Labor. The Contractor, including its Subcontractors, 
shall not employ or engage forced labor. Forced labor consists 
of any work or service, not voluntarily performed, that is exacted 
from an individual under threat of force or penalty, and includes 
any kind of involuntary or compulsory labor, such as indentured 
labor, bonded labor or similar labor-contracting arrangements.  

No persons shall be employed or engaged who have been subject 
to trafficking. Trafficking in persons is defined as the 
recruitment, transportation, transfer, harboring or receipt of 
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persons by means of the threat or use of force or other forms of 
coercion, abduction, fraud, deception, abuse of power, or of a 
position of vulnerability, or of the giving or receiving of 
payments or benefits to achieve the consent of a person having 
control over another person, for the purposes of exploitation. 

9.3.15 Child Labor. The Contractor, including its Subcontractors, shall 
not employ or engage a child under the age of 14 unless the 
national law specifies a higher age (the minimum age).  

The Contractor, including its Subcontractors, shall not employ 
or engage a child between the minimum age and the age of 18 in 
a manner that is likely to be hazardous, or to interfere with, the 
child’s education, or to be harmful to the child’s health or 
physical, mental, spiritual, moral, or social development. 

The Contractor including its Subcontractors, shall only employ 
or engage children between the minimum age and the age of 18 
after an appropriate risk assessment has been conducted by the 
Contractor with the Project Manager’s approval. The 
Contractor shall be subject to regular monitoring by the Project 
Manager that includes monitoring of health, working conditions 
and hours of work.  

Work considered hazardous for children is work that, by its 
nature or the circumstances in which it is carried out, is likely 
to jeopardize the health, safety, or morals of children. Such 
work activities prohibited for children include work: 

(a) with exposure to physical, psychological or sexual 
abuse; 

(b) underground, underwater, working at heights or in 
confined spaces;  

(c) with dangerous machinery, equipment or tools, or 
involving handling or  

(d) transport of heavy loads;  

(e) in unhealthy environments exposing children to 
hazardous substances, agents, or processes, or to 
temperatures, noise or vibration damaging to health; or 

(f) under difficult conditions such as work for long hours, 
during the night or in confinement on the premises of 
the employer. 

9.3.16  Employment Records of Workers. The Contractor shall keep 
complete and accurate records of the employment of labor at the 
Site. The records shall include the names, ages, genders, hours 
worked, and wages paid to all workers. These records shall be 
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summarized on a monthly basis and submitted to the project 
Manager. 

9.3.17 Workers’ Organizations. In countries where the relevant labor 
laws recognize workers’ rights to form and to join workers’ 
organizations of their choosing and to bargain collectively 
without interference, the Contractor shall comply with such 
laws. In such circumstances, the role of legally established 
workers’ organizations and legitimate workers’ representatives 
will be respected, and they will be provided with information 
needed for meaningful negotiation in a timely manner. Where 
the relevant labor laws substantially restrict workers’ 
organizations, the Contractor shall enable alternative means for 
the Contractor’s Personnel to express their grievances and 
protect their rights regarding working conditions and terms of 
employment. The Contractor shall not seek to influence or 
control these alternative means. The Contractor shall not 
discriminate or retaliate against the Contractor’s Personnel who 
participate, or seek to participate, in such organizations and 
collective bargaining or alternative mechanisms. Workers’ 
organizations are expected to fairly represent the workers in the 
workforce. 

9.3.18 Non-Discrimination and Equal Opportunity. The Contractor 
shall not make decisions relating to the employment or treatment 
of Contractor’s Personnel on the basis of personal characteristics 
unrelated to inherent job requirements. The Contractor shall base 
the employment of Contractor’s Personnel on the principle of 
equal opportunity and fair treatment, and shall not discriminate 
with respect to any aspects of the employment relationship, 
including recruitment and hiring, compensation (including 
wages and benefits), working conditions and terms of 
employment, access to training, job assignment, promotion, 
termination of employment or retirement, and disciplinary 
practices.  

Special measures of protection or assistance to remedy past 
discrimination or selection for a particular job based on the 
inherent requirements of the job shall not be deemed 
discrimination. The Contractor shall provide protection and 
assistance as necessary to ensure non-discrimination and equal 
opportunity, including for specific groups such as women, 
people with disabilities, migrant workers and children (of 
working age in accordance with GCC Sub-Clause 9.3.15).  

9.3.19 Contractor’s Personnel Grievance Mechanism. The Contractor 
shall have a grievance mechanism for Contractor’s Personnel, 
and where relevant the workers’ organizations stated in GCC 
Sub-Clause 9.3.17, to raise workplace concerns. The grievance 
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mechanism shall be proportionate to the nature, scale, risks and 
impacts of the Contract. The mechanism shall address concerns 
promptly, using an understandable and transparent process that 
provides timely feedback to those concerned in a language they 
understand, without any retribution, and shall operate in an 
independent and objective manner.  

The Contractor’s Personnel shall be informed of the grievance 
mechanism at the time of engagement for the Contract, and the 
measures put in place to protect them against any reprisal for its 
use. Measures will be put in place to make the grievance 
mechanism easily accessible to all Contractor’s Personnel.  

The grievance mechanism shall not impede access to other 
judicial or administrative remedies that might be available, or 
substitute for grievance mechanisms provided through 
collective agreements. 

The grievance mechanism may utilize existing grievance 
mechanisms, providing that they are properly designed and 
implemented, address concerns promptly, and are readily 
accessible to Contractor’s Personnel. Existing grievance 
mechanisms may be supplemented as needed with Contract-
specific arrangements. 

9.3.20 Training of Contractor’s Personnel. The Contractor shall 
provide appropriate training to relevant Contractor’s Personnel 
on ES aspects of the Contract, including appropriate 
sensitization on prohibition of SEA and SH, and health and 
safety training.  

As stated in the Specification or as instructed by the Project 
Manager, the Contractor shall also allow appropriate 
opportunities for the relevant Contractor’s Personnel to be 
trained on ES aspects of the Contract by the Employer’s 
Personnel. 

The Contractor shall provide training on SEA, including its 
prevention, to any of its personnel who has a role to supervise 
other Contractor’s Personnel.  

10. Employer’s 
and 
Contractor’s 
Risks 

10.1 The Employer carries the risks which this Contract states are 
Employer’s risks, and the Contractor carries the risks which this 
Contract states are Contractor’s risks. 

11. Employer’s 
Risks 

11.1 From the Start Date until the Defects Liability Certificate has 
been issued, the following are Employer’s risks: 
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(a) The risk of personal injury, death, or loss of or damage to 
property (excluding the Works, Plant, Materials, and 
Equipment), which are due to 

(i) use or occupation of the Site by the Works or for the 
purpose of the Works, which is the unavoidable result 
of the Works or 

(ii)  negligence, breach of statutory duty, or interference 
with any legal right by the Employer or by any person 
employed by or contracted to him except the 
Contractor. 

(b) The risk of damage to the Works, Plant, Materials, and 
Equipment to the extent that it is due to a fault of the 
Employer or in the Employer’s design, or due to war or 
radioactive contamination directly affecting the country 
where the Works are to be executed. 

11.2 From the Completion Date until the Defects Liability Certificate 
has been issued, the risk of loss of or damage to the Works, Plant, 
and Materials is an Employer’s risk except loss or damage due to 

(a) a Defect which existed on the Completion Date, 

(b) an event occurring before the Completion Date, which was 
not itself an Employer’s risk, or 

(c) the activities of the Contractor on the Site after the 
Completion Date. 

12. Contractor’s 
Risks 

12.1 From the Starting Date until the Defects Liability Certificate has 
been issued, the risks of personal injury, death, and loss of or 
damage to property (including, without limitation, the Works, 
Plant, Materials, and Equipment) which are not Employer’s risks 
are Contractor’s risks. 

13. Insurance 13.1 The Contractor shall provide, in the joint names of the Employer 
and the Contractor, insurance cover from the Start Date to the end 
of the Defects Liability Period, in the amounts and deductibles 
stated in the PCC for the following events which are due to the 
Contractor’s risks: 

(a) loss of or damage to the Works, Plant, and Materials; 

(b) loss of or damage to Equipment; 

(c) loss of or damage to property (except the Works, Plant, 
Materials, and Equipment) in connection with the Contract; 
and 

(d) personal injury or death. 
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13.2 Policies and certificates for insurance shall be delivered by the 
Contractor to the Project Manager for the Project Manager’s 
approval before the Start Date. All such insurance shall provide 
for compensation to be payable in the types and proportions of 
currencies required to rectify the loss or damage incurred. 

13.3 If the Contractor does not provide any of the policies and 
certificates required, the Employer may effect the insurance 
which the Contractor should have provided and recover the 
premiums the Employer has paid from payments otherwise due 
to the Contractor or, if no payment is due, the payment of the 
premiums shall be a debt due. 

13.4 Alterations to the terms of an insurance shall not be made without 
the approval of the Project Manager. 

13.5 Both parties shall comply with any conditions of the insurance 
policies. 

14. Site Data 14.1 The Contractor shall be deemed to have examined any Site Data 
referred to in the PCC, supplemented by any information 
available to the Contractor. 

15. Contractor to 
Construct the 
Works 

15.1 The Contractor shall construct and install the Works in 
accordance with the Specifications and Drawings. 

16. The Works to 
Be Completed 
by the 
Intended 
Completion 
Date 

16.1 The Contractor may commence execution of the Works on the 
Start Date and shall carry out the Works in accordance with the 
Program submitted by the Contractor, as updated with the 
approval of the Project Manager, and complete them by the 
Intended Completion Date. 

16.2 The Contractor shall not carry out mobilization to the Site unless 
the Project Manager gives approval, an approval that shall not be 
unreasonably delayed, to the measures the Contractor proposes to 
address environmental and social   risks and impacts, which at a 
minimum shall include applying the Management Strategies and 
Implementation Plans (MSIPs) and Code of Conduct for 
Contractor’s Personnel submitted as part of the Bid and agreed as 
part of the Contract.  

The Contractor shall submit, to the Project Manager for its 
approval any additional MSIPs as are necessary to manage the 
ES risks and impacts of ongoing Works. These MSIPs 
collectively comprise the Contractor’s Environmental and Social 
Management Plan (C-ESMP). The Contractor shall review the C-
ESMP, periodically (but not less than every six (6) months), and 
update it as required to ensure that it contains measures 
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appropriate to the Works. The updated C-ESMP shall be 
submitted to the Project Manager for its approval. 

17. Approval by 
the Project 
Manager 

17.1 The Contractor shall submit Specifications and Drawings 
showing the proposed Temporary Works to the Project Manager, 
for his approval. 

17.2 The Contractor shall be responsible for design of Temporary 
Works. 

17.3 The Project Manager’s approval shall not alter the Contractor’s 
responsibility for design of the Temporary Works. 

17.4 The Contractor shall obtain approval of third parties to the design 
of the Temporary Works, where required. 

17.5 All Drawings prepared by the Contractor for the execution of the 
temporary or permanent Works, are subject to prior approval by 
the Project Manager before this use. 

18. Health, Safety 
and Protection 
of the 
Environment 

18.1 The Contractor shall be responsible for the safety of all activities 
on the Site. 

18.2 The Contractor shall: 

(a) comply with all applicable health and safety regulations and 
Laws; 

(b) comply with all applicable health and safety obligations 
specified in the Contract; 

(c) take care for the health and safety of all persons entitled to be 
on the Site and other places, if any, where the Works are being 
executed; 

(d)  keep the Site and Works clear of unnecessary obstruction so as 
to avoid danger to these persons; 

(e) provide fencing, lighting, safe access, guarding and watching 
of:  

(i) the Works until the Works are taken over by the 
Employer; and  

(ii)  any part of the Works where the Contractor is executing 
outstanding works or remedying any defects during the 
Defects Liability Period; and 

(f) provide any Temporary Works (including roadways, footways, 
guards and fences) which may be necessary, because of the 
execution of the Works, for the use and protection of the public 
and of owners and occupiers of adjacent land.  

18.3 Protection of the environment 



Section VIII – General Conditions of Contract 130 

 

The Contractor shall take all necessary measures to: 

(a) protect the environment (both on and off the Site); and  

(b) limit damage and nuisance to people and property resulting 
from pollution, noise and other results of the Contractor’s 
operations and/ or activities. 

The Contractor shall ensure that emissions, surface discharges, 
effluent and any other pollutants from the Contractor’s activities 
shall exceed neither the values indicated in the Specification, nor 
those prescribed by applicable laws. 

In the event of damage to the environment, property and/or 
nuisance to people, on or off Site as a result of the Contractor’s 
operations, the Contractor shall agree with the Project Manager  
the appropriate actions and time scale to remedy, as practicable, 
the damaged environment to its former condition. The Contractor 
shall implement such remedies at its cost to the satisfaction of the 
Project Manager 

19. Archaeological 
and Geological 
Findings 

19.1 All fossils, coins, articles of value or antiquity, structures, groups 
of structures, and other remains or items of geological, 
archaeological, paleontological, historical, architectural or 
religious interest found on the Site shall be placed under the care 
and custody of the Employer. The Contractor shall: 

(a) take all reasonable precautions, including fencing-off the 
area or site of the finding, to avoid further disturbance and 
prevent Contractor’s Personnel or other persons from 
removing or damaging any of these findings;  

(b) train relevant Contractor’s Personnel on appropriate 
actions to be taken in the event of such findings; and 

(c) implement any other action consistent with the requirements 
of the Specification and relevant laws.  

The Contractor shall, as soon as practicable after discovery of any 
such finding, notify the Project Manager of such discoveries and 
carry out the Project Manager’s instructions for dealing with 
them. 

20. Possession of 
the Site 

20.1 The Employer shall give possession of all parts of the Site to the 
Contractor.  If possession of a part is not given by the date stated 
in the PCC, the Employer shall be deemed to have delayed the 
start of the relevant activities, and this shall be a Compensation 
Event. 

21. Access to the 
Site 

21.1 The Contractor shall allow the Project Manager and any person 
authorized by the Project Manager access to the Site and to any 
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place where work in connection with the Contract is being carried 
out or is intended to be carried out. 

22. Instructions, 
Inspections 
and Audits 

22.1 The Contractor shall carry out all instructions of the Project 
Manager which comply with the applicable laws where the Site 
is located. 

 22.2 The Contractor shall keep, and shall make all reasonable efforts 
to cause its Subcontractors and subconsultants to keep, accurate 
and systematic accounts and records in respect of the Works in 
such form and details as will clearly identify relevant time 
changes and costs. 

 22.3 Inspections &Audit by the Bank 

Pursuant to paragraph 1.16 (e) of Appendix A to the GCC- Fraud 
and Corruption, the Contractor shall permit and shall cause its 
agents (where declared or not), subcontractors, subconsultants, 
service providers, suppliers, and personnel, to permit, the Bank 
and/or persons appointed by the Bank to inspect the site and/or 
the accounts, records and other documents relating to the 
procurement process, selection and/or contract execution, and to 
have such accounts, records and other documents audited by 
auditors appointed by the Bank. The Contractor’s and its 
Subcontractors’ and subconsultants’ attention is drawn to GCC 
Sub-Clause 25.1 (Fraud and Corruption) which provides, inter 
alia, that acts intended to materially impede the exercise of the 
Bank’s inspection and audit rights constitute a prohibited practice 
subject to contract termination (as well as to a determination of 
ineligibility pursuant to the Bank’s prevailing sanctions 
procedures). 

23. Appointment 
of the 
Adjudicator 

23.1 The Adjudicator shall be appointed jointly by the Employer and 
the Contractor, at the time of the Employer’s issuance of the 
Letter of Acceptance. If, in the Letter of Acceptance, the 
Employer does not agree on the appointment of the Adjudicator, 
the Employer will request the Appointing Authority designated 
in the PCC, to appoint the Adjudicator within 14 days of receipt 
of such request.  

23.2 Should the Adjudicator resign or die, or should the Employer and 
the Contractor agree that the Adjudicator is not functioning in 
accordance with the provisions of the Contract, a new 
Adjudicator shall be jointly appointed by the Employer and the 
Contractor.  In case of disagreement between the Employer and 
the Contractor, within 30 days, the Adjudicator shall be 
designated by the Appointing Authority designated in the PCC 
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at the request of either party, within 14 days of receipt of such 
request. 

24. Procedure for 
Disputes 

24.1 If the Contractor believes that a decision taken by the Project 
Manager was either outside the authority given to the Project 
Manager by the Contract or that the decision was wrongly taken, 
the decision shall be referred to the Adjudicator within 14 days 
of the notification of the Project Manager’s decision. 

24.2 The Adjudicator shall give a decision in writing within 28 days 
of receipt of a notification of a dispute. 

24.3 The Adjudicator shall be paid by the hour at the rate specified in 
the PCC, together with reimbursable expenses of the types 
specified in the PCC, and the cost shall be divided equally 
between the Employer and the Contractor, whatever decision is 
reached by the Adjudicator. Either party may refer a decision of 
the Adjudicator to an Arbitrator within 28 days of the 
Adjudicator’s written decision. If neither party refers the dispute 
to arbitration within the above 28 days, the Adjudicator’s 
decision shall be final and binding. 

24.4 The arbitration shall be conducted in accordance with the 
arbitration procedures published by the institution named and, in 
the place, specified in the PCC.  

25. Fraud and 
Corruption 

25.1 The Bank requires compliance with the Bank’s Anti-Corruption 
Guidelines and its prevailing sanctions policies and procedures 
as set forth in the WBG’s Sanctions Framework, as set forth in 
Appendix A to the GCC. 

25.2 The Employer requires the Contractor to disclose any 
commissions or fees that may have been paid or are to be paid to 
agents or any other party with respect to the bidding process or 
execution of the Contract. The information disclosed must 
include at least the name and address of the agent or other party, 
the amount and currency, and the purpose of the commission, 
gratuity or fee.  

26. Code of 
Conduct 

26.1 The Contractor shall have a Code of Conduct for the Contractor’s 
Personnel.  

The Contractor shall take all necessary measures to ensure that 
each Contractor’s Personnel is made aware of the Code of 
Conduct including specific behaviors that are prohibited, and 
understands the consequences of engaging in such prohibited 
behaviors.   

These measures include providing instructions and 
documentation that can be understood by the Contractor’s 
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Personnel and seeking to obtain that person’s signature 
acknowledging receipt of such instructions and/or 
documentation, as appropriate. 

The Contractor shall also ensure that the Code of Conduct is 
visibly displayed in multiple locations on the Site and any other 
place where the Works will be carried out, as well as in areas 
outside the Site accessible to the local community and project 
affected people. The posted Code of Conduct shall be provided in 
languages comprehensible to Contractor’s Personnel, Employer’s 
Personnel and the local community. 

The Contractor’s Management Strategy and Implementation 
Plans shall include appropriate processes for the Contractor to 
verify compliance with these obligations.   

27. Security of the 
Site 

27.1 The Contractor shall be responsible for the security of the Site, 
and: 

(a) for keeping unauthorized persons off the Site;  

(b) authorized persons shall be limited to the Contractor’s 
Personnel, the Employer’s personnel, and to any other 
personnel identified as authorized personnel (including the 
Employer’s other contractors on the Site), by a notice from 
the Employer or the Project Manager to the Contractor. 

The Contractor shall (i) conduct appropriate background checks 
on any personnel retained to provide security; (ii) train the 
security personnel adequately (or determine that they are 
properly trained) in the use of force (and where applicable, 
firearms), and appropriate conduct towards Contractor’s 
Personnel, Employer’s Personnel and affected communities; and 
(iii) require the security personnel to act within the applicable 
Laws and any requirements set out in the Specification.  

The Contractor shall not permit any use of force by security 
personnel in providing security except when used for preventive 
and defensive purposes in proportion to the nature and extent of 
the threat. 

In making security arrangements, the Contractor shall also 
comply with any additional requirements stated in the 
Specification.” 

B.  Time Control 

28. Program 28.1 Within the time stated in the PCC, after the date of the Letter of 
Acceptance, the Contractor shall submit to the Project Manager 
for approval a Program showing the general methods, 
arrangements, order, and timing for all the activities in the 
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Works. In the case of a lump-sum contract, the activities in the 
Program shall be consistent with those in the Activity Schedule. 
The Project Manager’s approval of the Program shall not alter the 
Contractor’s obligations. The Contractor may revise the Program 
and submit it to the Project Manager again at any time.  A revised 
Program shall show the effect of Variations and Compensation 
Events. 

28.2 An update of the Program shall be a program showing the actual 
progress achieved on each activity and the effect of the progress 
achieved on the timing of the remaining work, including any 
changes to the sequence of the activities. 

28.3 The Contractor shall monitor progress of the Works and submit to 
the Project manager progress report and any updated Program 
showing the actual progress achieved and the effect of the progress 
achieved on the timing of the remaining Works, including any 
changes to the sequence of the activities, at intervals no longer 
than the period stated in the PCC. If the Contractor does not 
submit an updated Program within this period, the Project 
Manager may withhold the amount stated in the PCC from the 
next payment certificate and continue to withhold this amount 
until the next payment after the date on which the overdue 
Program has been submitted. In the case of lump-sum Contract, 
the Contractor shall provide an updated Activity Schedule within 
14 days of being instructed to by the Project Manager.   

28.4 Unless otherwise stated in the Specification, each progress report 
shall include the Environmental and Social (ES) metrics set out in 
Appendix B 

28.5 In addition to the progress report, the Contractor shall inform the 
Project Manager immediately of any allegation, incident or 
accident in the Site, which has or is likely to have a significant 
adverse effect on the environment, the affected communities, the 
public, Employer’s Personnel, or Contractor’s Personnel. This 
includes, but is not limited to, any incident or accident causing 
fatality or serious injury; significant adverse effects or damage to 
private property; or any allegation of SEA and/or SH. In case of 
SEA and/or SH, while maintaining confidentiality as appropriate, 
the type of allegation (sexual exploitation, sexual abuse or sexual 
harassment), gender and age of the person who experienced the 
alleged incident should be included in the information. 

The Contractor, upon becoming aware of the allegation, incident 
or accident, shall also immediately inform the Project Manager of 
any such incident or accident on the Subcontractors’ or suppliers’ 
premises relating to the Works which has or is likely to have a 
significant adverse effect on the environment, the affected 



Section VIII – General Conditions of Contract 135 

 

communities, the public, Employer’s Personnel, or Contractor’s, 
its Subcontractors’ and suppliers’ personnel. The notification 
shall provide sufficient detail regarding such incidents or 
accidents. The Contractor shall provide full details of such 
incidents or accidents to the Project Manager within the 
timeframe agreed with the Project Manager.  

The Contractor shall require its Subcontractors and suppliers 
(other than Subcontractors) to immediately notify the Contractor 
of any incidents or accidents referred to in this Subclause. 

29. Extension of 
the Intended 
Completion 
Date 

29.1 The Project Manager shall extend the Intended Completion Date 
if a Compensation Event occurs or a Variation is issued which 
makes it impossible for Completion to be achieved by the 
Intended Completion Date without the Contractor taking steps to 
accelerate the remaining work, which would cause the Contractor 
to incur additional cost. 

29.2 The Project Manager shall decide whether and by how much to 
extend the Intended Completion Date within 21 days of the 
Contractor asking the Project Manager for a decision upon the 
effect of a Compensation Event or Variation and submitting full 
supporting information. If the Contractor has failed to give early 
warning of a delay or has failed to cooperate in dealing with a 
delay, the delay by this failure shall not be considered in 
assessing the new Intended Completion Date. 

30. Acceleration 30.1 When the Employer wants the Contractor to finish before the 
Intended Completion Date, the Project Manager shall obtain 
priced proposals for achieving the necessary acceleration from 
the Contractor. If the Employer accepts these proposals, the 
Intended Completion Date shall be adjusted accordingly and 
confirmed by both the Employer and the Contractor. 

30.2 If the Contractor’s priced proposals for an acceleration are 
accepted by the Employer, they are incorporated in the Contract 
Price and treated as a Variation. 

31. Delays 
Ordered by the 
Project 
Manager 

31.1 The Project Manager may instruct the Contractor to delay the 
start or progress of any activity within the Works. 

32. Management 
Meetings 

32.1 Either the Project Manager or the Contractor may require the 
other to attend a management meeting. The business of a 
management meeting shall be to review the plans for remaining 
work and to deal with matters raised in accordance with the early 
warning procedure. 
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32.2 The Project Manager shall record the business of management 
meetings and provide copies of the record to those attending the 
meeting and to the Employer. The responsibility of the parties for 
actions to be taken shall be decided by the Project Manager either 
at the management meeting or after the management meeting and 
stated in writing to all who attended the meeting. 

33. Early Warning 33.1 The Contractor shall warn the Project Manager at the earliest 
opportunity of specific likely future events or circumstances that 
may adversely affect the quality of the work, increase the 
Contract Price, or delay the execution of the Works.  The Project 
Manager may require the Contractor to provide an estimate of the 
expected effect of the future event or circumstance on the 
Contract Price and Completion Date. The estimate shall be 
provided by the Contractor as soon as reasonably possible. 

33.2 The Contractor shall cooperate with the Project Manager in 
making and considering proposals for how the effect of such an 
event or circumstance can be avoided or reduced by anyone 
involved in the work and in carrying out any resulting instruction 
of the Project Manager. 

C.  Quality Control 

34. Identifying 
Defects 

34.1 The Project Manager shall check the Contractor’s work and 
notify the Contractor of any Defects that are found. Such 
checking shall not affect the Contractor’s responsibilities. The 
Project Manager may instruct the Contractor to search for a 
Defect and to uncover and test any work that the Project Manager 
considers may have a Defect. 

35. Tests 35.1 If the Project Manager instructs the Contractor to carry out a test 
not specified in the Specifications to check whether any work has 
a Defect and the test shows that it does, the Contractor shall pay 
for the test and any samples. If there is no Defect, the test shall 
be a Compensation Event. 

36. Correction of 
Defects 

36.1 The Project Manager shall give notice to the Contractor of any 
Defects before the end of the Defects Liability Period, which 
begins at Completion, and is defined in the PCC. The Defects 
Liability Period shall be extended for as long as Defects remain 
to be corrected. 

36.2 Every time notice of a Defect is given, the Contractor shall 
correct the notified Defect within the length of time specified by 
the Project Manager’s notice. 
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37. Uncorrected 
Defects 

37.1 If the Contractor has not corrected a Defect within the time 
specified in the Project Manager’s notice, the Project Manager 
shall assess the cost of having the Defect corrected, and the 
Contractor shall pay this amount. 

D.  Cost Control 

38. Contract 
Price28 

38.1 The Bill of Quantities shall contain priced items for the Works to 
be performed by the Contractor. The Bill of Quantities is used to 
calculate the Contract Price. The Contractor will be paid for the 
quantity of the work accomplished at the rate in the Bill of 
Quantities for each item. 

39. Changes in the 
Contract 
Price29 

39.1 If the final quantity of the work done differs from the quantity in 
the Bill of Quantities for the particular item by more than 25 
percent, provided the change exceeds 1 percent of the Initial 
Contract Price, the Project Manager shall adjust the rate to allow 
for the change. The Project Manager shall not adjust rates from 
changes in quantities if thereby the Initial Contract Price is 
exceeded by more than 15 percent, except with the prior approval 
of the Employer. 

39.2 If requested by the Project Manager, the Contractor shall provide 
the Project Manager with a detailed cost breakdown of any rate 
in the Bill of Quantities. 

40. Variations 40.1 All Variations shall be included in updated Programs30 produced 
by the Contractor. 

40.2 The Contractor shall provide the Project Manager with a 
quotation for carrying out the Variation when requested to do so 
by the Project Manager. The Contractor shall also provide 
information of any ES risks and impacts of the Variation. The 
Project Manager shall assess the quotation, which shall be given 
within seven (7) days of the request or within any longer period 
stated by the Project Manager and before the Variation is ordered. 

                                                 
28  In lump-sum contracts, replace GCC Sub-Clauses 38.1 as follows: 

38.1 The Contractor shall provide updated Activity Schedules within 14 days of being instructed to by 
the Project Manager.  The Activity Schedule shall contain the priced activities for the Works to be 
performed by the Contractor. The Activity Schedule is used to monitor and control the 
performance of activities on which basis the Contractor will be paid. If payment for materials on 
site shall be made separately, the Contractor shall show delivery of Materials to the Site separately 
on the Activity Schedule. 

29  In lump-sum contracts, replace entire GCC Clause 39 with new GCC Sub-Clause 39.1, as follows: 
39.1 The Activity Schedule shall be amended by the Contractor to accommodate changes of Program or 

method of working made at the Contractor’s own discretion.  Prices in the Activity Schedule shall 
not be altered when the Contractor makes such changes to the Activity Schedule. 

30  In lump-sum contracts, add “and Activity Schedules” after “Programs.” 
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40.3 If the Contractor’s quotation is unreasonable, the Project 
Manager may order the Variation and make a change to the 
Contract Price, which shall be based on the Project Manager’s 
own forecast of the effects of the Variation on the Contractor’s 
costs. 

40.4 If the Project Manager decides that the urgency of varying the 
work would prevent a quotation being given and considered 
without delaying the work, no quotation shall be given and the 
Variation shall be treated as a Compensation Event. 

40.5 The Contractor shall not be entitled to additional payment for 
costs that could have been avoided by giving early warning.  

40.6 If the work in the Variation corresponds to an item description in 
the Bill of Quantities and if, in the opinion of the Project 
Manager, the quantity of work above the limit stated in GCC Sub-
Clause 39.1 or the timing of its execution do not cause the cost 
per unit of quantity to change, the rate in the Bill of Quantities 
shall be used to calculate the value of the Variation. If the cost 
per unit of quantity changes, or if the nature or timing of the work 
in the Variation does not correspond with items in the Bill of 
Quantities, the quotation by the Contractor shall be in the form 
of new rates for the relevant items of work. 31 

41. Cash Flow 
Forecasts 

41.1 When the Program,32 is updated, the Contractor shall provide the 
Project Manager with an updated cash flow forecast.  The cash 
flow forecast shall include different currencies, as defined in the 
Contract, converted as necessary using the Contract exchange 
rates. 

42. Payment 
Certificates 

42.1 The Contractor shall submit to the Project Manager monthly 
statements of the estimated value of the work executed less the 
cumulative amount certified previously. 

42.2 The Project Manager shall check the Contractor’s monthly 
statement and certify the amount to be paid to the Contractor. 

42.3 The value of work executed shall be determined by the Project 
Manager. 

42.4 The value of work executed shall comprise the value of the 
quantities of work in the Bill of Quantities that have been 
completed.33 

                                                 
31  In lump-sum contracts, delete this paragraph. 
32  In lump-sum contracts, add “or Activity Schedule” after “Program.” 
33  In lump-sum contracts, replace this paragraph with the following:  “The value of work executed shall 

comprise the value of completed activities in the Activity Schedule.” 
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42.5 The value of work executed shall include the valuation of 
Variations and Compensation Events. 

42.6 The Project Manager may exclude any item certified in a 
previous certificate or reduce the proportion of any item 
previously certified in any certificate in the light of later 
information. 

42.7 If the Contractor was, or is, failing to perform any ES obligations 
or work under the Contract, the value of this work or obligation, 
as determined by the Project Manager, may be withheld until the 
work or obligation has been performed, and/or the cost of 
rectification or replacement, as determined by the Project 
Manager, may be withheld until rectification or replacement has 
been completed. Failure to perform includes, but is not limited to 
the following: 

(a) failure to comply with any ES obligations or work 
described in the Works’ Requirements which may include: 
working outside site boundaries, excessive dust, failure to 
keep public roads in a safe usable condition, damage to 
offsite vegetation, pollution of water courses from oils or 
sedimentation, contamination of land e.g. from oils, human 
waste, damage to archeology or cultural heritage features, 
air pollution as a result of unauthorized and/or inefficient 
combustion; 

(b) failure to regularly review C-ESMP and/or update it in a 
timely manner to address emerging ES issues, or 
anticipated risks or impacts; 

(c) failure to implement the C-ESMP e.g. failure to provide 
required training or sensitization; 

(d) failing to have appropriate consents/permits prior to 
undertaking Works or related activities; 

(e) failure to submit ES report/s (as described in Appendix B), 
or failure to submit such reports in a timely manner; 

failure to implement remediation as instructed by the Project 
Manager within the specified timeframe (e.g. remediation 
addressing non-compliance/s).  

43. Payments 43.1 Payments shall be adjusted for deductions for advance payments 
and retention. The Employer shall pay the Contractor the 
amounts certified by the Project Manager within 28 days of the 
date of each certificate. If the Employer makes a late payment, 
the Contractor shall be paid interest on the late payment in the 
next payment. Interest shall be calculated from the date by which 
the payment should have been made up to the date when the late 
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payment is made at the prevailing rate of interest for commercial 
borrowing for each of the currencies in which payments are 
made. 

43.2 If an amount certified is increased in a later certificate or as a 
result of an award by the Adjudicator or an Arbitrator, the 
Contractor shall be paid interest upon the delayed payment as set 
out in this clause. Interest shall be calculated from the date upon 
which the increased amount would have been certified in the 
absence of dispute. 

43.3 Unless otherwise stated, all payments and deductions shall be 
paid or charged in the proportions of currencies comprising the 
Contract Price. 

43.4 Items of the Works for which no rate or price has been entered in 
shall not be paid for by the Employer and shall be deemed 
covered by other rates and prices in the Contract. 

44. Compensation 
Events 

44.1 The following shall be Compensation Events: 

(a) The Employer does not give access to a part of the Site by 
the Site Possession Date pursuant to GCC Sub-Clause 20.1. 

(b) The Employer modifies the Schedule of Other Contractors 
in a way that affects the work of the Contractor under the 
Contract. 

(c) The Project Manager orders a delay or does not issue 
Drawings, Specifications, or instructions required for 
execution of the Works on time. 

(d) The Project Manager instructs the Contractor to uncover or 
to carry out additional tests upon work, which is then found 
to have no Defects. 

(e) The Project Manager unreasonably does not approve a 
subcontract to be let. 

(f) Ground conditions are substantially more adverse than 
could reasonably have been assumed before issuance of the 
Letter of Acceptance from the information issued to bidders 
(including the Site Investigation Reports), from 
information available publicly and from a visual inspection 
of the Site. 

(g) The Project Manager gives an instruction for dealing with 
an unforeseen condition, caused by the Employer, or 
additional work required for safety or other reasons. 

(h) Other contractors, public authorities, utilities, or the 
Employer does not work within the dates and other 
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constraints stated in the Contract, and they cause delay or 
extra cost to the Contractor. 

(i) The advance payment is delayed. 

(j) The effects on the Contractor of any of the Employer’s 
Risks. 

(k) The Project Manager unreasonably delays issuing a 
Certificate of Completion. 

44.2 If a Compensation Event would cause additional cost or would 
prevent the work being completed before the Intended 
Completion Date, the Contract Price shall be increased and/or the 
Intended Completion Date shall be extended. The Project 
Manager shall decide whether and by how much the Contract 
Price shall be increased and whether and by how much the 
Intended Completion Date shall be extended. 

44.3 As soon as information demonstrating the effect of each 
Compensation Event upon the Contractor’s forecast cost has 
been provided by the Contractor, it shall be assessed by the 
Project Manager, and the Contract Price shall be adjusted 
accordingly. If the Contractor’s forecast is deemed unreasonable, 
the Project Manager shall adjust the Contract Price based on the 
Project Manager’s own forecast. The Project Manager shall 
assume that the Contractor shall react competently and promptly 
to the event. 

44.4 The Contractor shall not be entitled to compensation to the extent 
that the Employer’s interests are adversely affected by the 
Contractor’s not having given early warning or not having 
cooperated with the Project Manager. 

45. Tax 45.1 The Project Manager shall adjust the Contract Price if taxes, 
duties, and other levies are changed between the date 28 days 
before the submission of bids for the Contract and the date of the 
last Completion certificate. The adjustment shall be the change 
in the amount of tax payable by the Contractor, provided such 
changes are not already reflected in the Contract Price or are a 
result of GCC Clause 47. 

46. Currencies 46.1 Where payments are made in currencies other than the currency 
of the Employer’s country specified in the PCC, the exchange 
rates used for calculating the amounts to be paid shall be the 
exchange rates stated in the Contractor’s Bid. 

47. Price 
Adjustment 

47.1 Prices shall be adjusted for fluctuations in the cost of inputs only 
if provided for in the PCC. If so provided, the amounts certified 
in each payment certificate, before deducting for Advance 
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Payment, shall be adjusted by applying the respective price 
adjustment factor to the payment amounts due in each currency. 
A separate formula of the type specified below applies to each 
Contract currency: 

Pc = Ac + Bc  Imc/Ioc 

where: 

 Pc is the adjustment factor for the portion of the Contract 
Price payable in a specific currency “c.” 

 Ac and Bc are coefficients34 specified in the PCC, 
representing the nonadjustable and adjustable portions, 
respectively, of the Contract Price payable in that specific 
currency “c;” and 

 Imc is the index prevailing at the end of the month being 
invoiced and Ioc is the index prevailing 28 days before Bid 
opening for inputs payable; both in the specific currency “c.” 

47.2 If the value of the index is changed after it has been used in a 
calculation, the calculation shall be corrected and an adjustment 
made in the next payment certificate. The index value shall be 
deemed to take account of all changes in cost due to fluctuations 
in costs. 

48. Retention 48.1 The Employer shall retain from each payment due to the 
Contractor the proportion stated in the PCC until Completion of 
the whole of the Works. 

48.2 Upon the issue of a Certificate of Completion of the Works by 
the Project Manager, in accordance with GCC Sub-Clause 55.1, 
half the total amount retained shall be repaid to the Contractor 
and half when the Defects Liability Period has passed and the 
Project Manager has certified that all Defects notified by the 
Project Manager to the Contractor before the end of this period 
have been corrected. The Contractor may substitute retention 
money with an “on demand” Bank guarantee. 

49. Liquidated 
Damages 

49.1 The Contractor shall pay liquidated damages to the Employer at 
the rate per day stated in the PCC for each day that the 
Completion Date is later than the Intended Completion Date.  The 
total amount of liquidated damages shall not exceed the amount 
defined in the PCC. The Employer may deduct liquidated 

                                                 
34  The sum of the two coefficients Ac and Bc should be 1 (one) in the formula for each currency.  Normally, 

both coefficients shall be the same in the formulae for all currencies, since coefficient A, for the 
nonadjustable portion of the payments, is a very approximate figure (usually 0.15) to take account of fixed 
cost elements or other nonadjustable components.  The sum of the adjustments for each currency are added 
to the Contract Price. 
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damages from payments due to the Contractor.  Payment of 
liquidated damages shall not affect the Contractor’s liabilities. 

49.2 If the Intended Completion Date is extended after liquidated 
damages have been paid, the Project Manager shall correct any 
overpayment of liquidated damages by the Contractor by 
adjusting the next payment certificate.  The Contractor shall be 
paid interest on the overpayment, calculated from the date of 
payment to the date of repayment, at the rates specified in GCC 
Sub-Clause 43.1. 

50. Bonus 50.1 The Contractor shall be paid a Bonus calculated at the rate per 
calendar day stated in the PCC for each day (less any days for 
which the Contractor is paid for acceleration) that the Completion 
is earlier than the Intended Completion Date. The Project 
Manager shall certify that the Works are complete, although they 
may not be due to be complete. 

51. Advance 
Payment 

51.1 The Employer shall make advance payment to the Contractor of 
the amounts stated in the PCC by the date stated in the PCC, 
against provision by the Contractor of an Unconditional Bank 
Guarantee in a form and by a bank acceptable to the Employer in 
amounts and currencies equal to the advance payment. The 
Guarantee shall remain effective until the advance payment has 
been repaid, but the amount of the Guarantee shall be 
progressively reduced by the amounts repaid by the Contractor. 
Interest shall not be charged on the advance payment. 

51.2 The Contractor is to use the advance payment only to pay for 
Equipment, Plant, Materials, and mobilization expenses required 
specifically for execution of the Contract. The Contractor shall 
demonstrate that advance payment has been used in this way by 
supplying copies of invoices or other documents to the Project 
Manager. 

51.3 The advance payment shall be repaid by deducting proportionate 
amounts from payments otherwise due to the Contractor, 
following the schedule of completed percentages of the Works 
on a payment basis. No account shall be taken of the advance 
payment or its repayment in assessing valuations of work done, 
Variations, price adjustments, Compensation Events, Bonuses, or 
Liquidated Damages. 

52. Securities 52.1 The Performance Security shall be provided to the Employer no 
later than the date specified in the Letter of Acceptance and shall 
be issued in an amount specified in the PCC, by a bank or surety 
acceptable to the Employer, and denominated in the types and 
proportions of the currencies in which the Contract Price is 
payable. The Performance Security shall be valid until a date 28 
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days from the date of issue of the Certificate of Completion in the 
case of a Bank Guarantee, and until one year from the date of 
issue of the Certificate of Completion in the case of a 
Performance Bond. 

53. Dayworks 53.1 If applicable, the Dayworks rates in the Contractor’s Bid shall be 
used only when the Project Manager has given written 
instructions in advance for additional work to be paid for in that 
way. 

53.2 All work to be paid for as Dayworks shall be recorded by the 
Contractor on forms approved by the Project Manager.  Each 
completed form shall be verified and signed by the Project 
Manager within two days of the work being done. 

53.3 The Contractor shall be paid for Dayworks subject to obtaining 
signed Dayworks forms. 

54. Cost of 
Repairs 

54.1 Loss or damage to the Works or Materials to be incorporated in 
the Works between the Start Date and the end of the Defects 
Correction periods shall be remedied by the Contractor at the 
Contractor’s cost if the loss or damage arises from the 
Contractor’s acts or omissions. 

E.  Finishing the Contract 

55. Completion 55.1 The Contractor shall request the Project Manager to issue a 
Certificate of Completion of the Works, and the Project 
Manager shall do so upon deciding that the whole of the Works 
is completed. 

56. Taking Over 56.1 The Employer shall take over the Site and the Works within 
seven days of the Project Manager’s issuing a certificate of 
Completion. 

57. Final Account 57.1 The Contractor shall supply the Project Manager with a 
detailed account of the total amount that the Contractor 
considers payable under the Contract before the end of the 
Defects Liability Period. The Project Manager shall issue a 
Defects Liability Certificate and certify any final payment that 
is due to the Contractor within 56 days of receiving the 
Contractor’s account if it is correct and complete. If it is not, 
the Project Manager shall issue within 56 days a schedule that 
states the scope of the corrections or additions that are 
necessary. If the Final Account is still unsatisfactory after it 
has been resubmitted, the Project Manager shall decide on the 
amount payable to the Contractor and issue a payment 
certificate. 
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58. Operating and 
Maintenance 
Manuals 

58.1 If “as built” Drawings and/or operating and maintenance 
manuals are required, the Contractor shall supply them by the 
dates stated in the PCC. 

58.2 If the Contractor does not supply the Drawings and/or manuals 
by the dates stated in the PCC pursuant to GCC Sub-Clause 
58.1, or they do not receive the Project Manager’s approval, 
the Project Manager shall withhold the amount stated in the 
PCC from payments due to the Contractor. 

59. Termination 59.1 The Employer or the Contractor may terminate the Contract if 
the other party causes a fundamental breach of the Contract. 

59.2 Fundamental breaches of Contract shall include, but shall not 
be limited to, the following: 

(a) the Contractor stops work for 28 days when no stoppage 
of work is shown on the current Program and the 
stoppage has not been authorized by the Project 
Manager; 

(b) the Project Manager instructs the Contractor to delay the 
progress of the Works, and the instruction is not 
withdrawn within 28 days; 

(c) the Employer or the Contractor is made bankrupt or goes 
into liquidation other than for a reconstruction or 
amalgamation; 

(d) a payment certified by the Project Manager is not paid 
by the Employer to the Contractor within 84 days of the 
date of the Project Manager’s certificate; 

(e) the Project Manager gives Notice that failure to correct 
a particular Defect is a fundamental breach of Contract 
and the Contractor fails to correct it within a reasonable 
period of time determined by the Project Manager; 

(f) the Contractor does not maintain a Security, which is 
required;  

(g) the Contractor has delayed the completion of the Works 
by the number of days for which the maximum amount 
of liquidated damages can be paid, as defined in the 
PCC; or 

(h) if the Contractor, in the judgment of the Employer has 
engaged in Fraud and Corruption, as defined in   
paragraph 1.16 of Appendix A to the GCC, in competing 
for or in executing the Contract, then the Employer may, 
after giving fourteen (14) days written notice to the 
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Contractor, terminate the Contract and expel him from 
the Site. 

59.3 Notwithstanding the above, the Employer may terminate the 
Contract for convenience. 

59.4 If the Contract is terminated, the Contractor shall stop work 
immediately, make the Site safe and secure, and leave the Site 
as soon as reasonably possible. 

59.5 When either party to the Contract gives notice of a breach of 
Contract to the Project Manager for a cause other than those 
listed under GCC Sub-Clause 59.2 above, the Project Manager 
shall decide whether the breach is fundamental or not. 

60. Payment upon 
Termination 

60.1 If the Contract is terminated because of a fundamental breach 
of Contract by the Contractor, the Project Manager shall issue 
a certificate for the value of the work done and Materials 
ordered less advance payments received up to the date of the 
issue of the certificate and less the percentage to apply to the 
value of the work not completed, as specified in the PCC. 
Additional Liquidated Damages shall not apply.  If the total 
amount due to the Employer exceeds any payment due to the 
Contractor, the difference shall be a debt payable to the 
Employer. 

60.2 If the Contract is terminated for the Employer’s convenience 
or because of a fundamental breach of Contract by the 
Employer, the Project Manager shall issue a certificate for the 
value of the work done, Materials ordered, the reasonable cost 
of removal of Equipment, repatriation of the Contractor’s 
personnel employed solely on the Works, and the Contractor’s 
costs of protecting and securing the Works, and less advance 
payments received up to the date of the certificate. 

61. Property 61.1 All Materials on the Site, Plant, Equipment, Temporary 
Works, and Works shall be deemed to be the property of the 
Employer if the Contract is terminated because of the 
Contractor’s default. 

62. Release from 
Performance 

62.1 If the Contract is frustrated by the outbreak of war or by any 
other event entirely outside the control of either the Employer 
or the Contractor, the Project Manager shall certify that the 
Contract has been frustrated. The Contractor shall make the 
Site safe and stop work as quickly as possible after receiving 
this certificate and shall be paid for all work carried out before 
receiving it and for any work carried out afterwards to which 
a commitment was made. 
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63. Suspension of 
Bank Loan or 
Credit 

63.1 In the event that the Bank suspends the Loan or Credit to the 
Employer, from which part of the payments to the Contractor 
are being made: 

(a) The Employer is obligated to notify the Contractor of 
such suspension within 7 days of having received the 
Bank’s suspension notice. 

(b) If the Contractor has not received sums due to it within 
the 28 days for payment provided for in GCC Sub-
Clause 43.1, the Contractor may immediately issue a 14-
day termination notice 
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 APPENDIX A 
 

TO GENERAL CONDITIONS 
Bank’s Policy- Corrupt and Fraudulent Practices 

 
Guidelines for Procurement of Goods, Works, and Non-Consulting Services under 
IBRD Loans and IDA Credits & Grants by World Bank B orrowers, dated January 
2011: 

“Fraud and Corruption:  

1.16 It is the Bank’s policy to require that Borrowers (including beneficiaries of Bank loans), 
bidders, suppliers, contractors and their agents (whether declared or not), sub-contractors, 
sub-consultants, service providers or suppliers, and any personnel thereof, observe the 
highest standard of ethics during the procurement and execution of Bank-financed 
contracts.35 In pursuance of this policy, the Bank:  

(a) defines, for the purposes of this provision, the terms set forth below as follows:  

(i) “corrupt practice” is the offering, giving, receiving, or soliciting, directly or 
indirectly, of anything of value to influence improperly the actions of another 
party;36; 

(ii)  “fraudulent practice” is any act or omission, including a misrepresentation, that 
knowingly or recklessly misleads, or attempts to mislead, a party to obtain a 
financial or other benefit or to avoid an obligation;37 

(iii) “collusive practice” is an arrangement between two or more parties designed to 
achieve an improper purpose, including to influence improperly the actions of 
another party;38 

(iv) “coercive practice” is impairing or harming, or threatening to impair or harm, 
directly or indirectly, any party or the property of the party to influence 
improperly the actions of a party;39 

                                                 
35     In this context, any action to influence the procurement process or contract execution for undue advantage 

is improper.   
36  For the purpose of this sub-paragraph, “another party” refers to a public official acting in relation to the 

procurement process or contract execution. In this context, “public official” includes World Bank staff and 
employees of other organizations taking or reviewing procurement decisions. 

37   For the purpose of this sub-paragraph, “party” refers to a public official; the terms “benefit” and 
“obligation” relate to the procurement process or contract execution; and the “act or omission” is intended 
to influence the procurement process or contract execution. 

38  For the purpose of this sub-paragraph, “parties” refers to participants in the procurement process (including 
public officials) attempting either themselves, or through another person or entity not participating in the 
procurement or selection process, to simulate competition or to establish bid prices at artificial, non-
competitive levels, or are privy to each other’s bid prices or other conditions. 

39  For the purpose of this sub-paragraph, “party” refers to a participant in the procurement process or contract 
execution. 
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(v) “obstructive practice” is 

(aa) deliberately destroying, falsifying, altering, or concealing of evidence 
material to the investigation or making false statements to 
investigators in order to materially impede a Bank investigation into 
allegations of a corrupt, fraudulent, coercive or collusive practice; 
and/or threatening, harassing or intimidating any party to prevent it 
from disclosing its knowledge of matters relevant to the investigation 
or from pursuing the investigation, or 

(bb) acts intended to materially impede the exercise of the Bank’s 
inspection and audit rights provided for under paragraph 1.16(e) 
below. 

(b) will reject a proposal for award if it determines that the bidder recommended for 
award, or any of its personnel, or its agents, or its sub-consultants, sub-contractors, 
service providers, suppliers and/or their employees, has, directly or indirectly, 
engaged in corrupt, fraudulent, collusive, coercive, or obstructive practices in 
competing for the contract in question; 

(c) will declare misprocurement and cancel the portion of the loan allocated to a 
contract if it determines at any time that representatives of the Borrower or of a 
recipient of any part of the proceeds of the loan engaged in corrupt, fraudulent, 
collusive, coercive, or obstructive practices during the procurement or the 
implementation of the contract in question, without the Borrower having taken 
timely and appropriate action satisfactory to the Bank to address such practices 
when they occur, including by failing to inform the Bank in a timely manner at the 
time they knew of the practices; 

(d) will sanction a firm or individual, at any time, in accordance with the prevailing 
Bank’s sanctions procedures,40 including by publicly declaring such firm or 
individual ineligible, either indefinitely or for a stated period of time: (i) to be 
awarded a Bank-financed contract; and (ii) to be a nominated41 sub-contractor, 
consultant, supplier, or service provider of an otherwise eligible firm being 
awarded a Bank-financed contract; 

(e) will require that a clause be included in bidding documents and in contracts 
financed by a Bank loan, requiring bidders, suppliers and contractors, and their 

                                                 
40  A firm or individual may be declared ineligible to be awarded a Bank financed contract upon: (i) 

completion of the Bank’s sanctions proceedings as per its sanctions procedures, including, inter alia, cross-
debarment as agreed with other International Financial Institutions, including Multilateral Development 
Banks, and through the application the World Bank Group corporate administrative procurement sanctions 
procedures for fraud and corruption; and (ii) as a result of temporary suspension or early temporary 
suspension in connection with an ongoing sanctions proceeding. See footnote 14 and paragraph 8 of 
Appendix 1 of these Guidelines. 

41  A nominated sub-contractor, consultant, manufacturer or supplier, or service provider (different names are 
used depending on the particular bidding document) is one which has either been: (i) included by the bidder 
in its pre-qualification application or bid because it brings specific and critical experience and know-how 
that allow the bidder to meet the qualification requirements for the particular bid; or (ii) appointed by the 
Borrower. 
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sub-contractors, agents, personnel, consultants, service providers, or suppliers, to 
permit the Bank to inspect all accounts, records, and other documents relating to 
the submission of bids and contract performance, and to have them audited by 
auditors appointed by the Bank.” 
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APPENDIX B 
 

Environmental, Social, Health and Safety (ESHS)  

Metrics for Progress Reports 

Metrics for regular reporting: 

a. environmental incidents or non-compliances with contract requirements, including 
contamination, pollution or damage to ground or water supplies; 

b. health and safety incidents, accidents, injuries that require treatment and all 
fatalities;  

c. interactions with regulators:  identify agency, dates, subjects, outcomes (report the 
negative if none); 

d. status of all permits and agreements:  

i. work permits: number required, number received, actions taken for those not 
received; 

ii.  status of permits and consents:  

- list areas/facilities with permits required (quarries, asphalt & batch plants), 
dates of application, dates issued (actions to follow up if not issued), dates 
submitted to resident engineer (or equivalent), status of area (waiting for 
permits, working, abandoned without reclamation, decommissioning plan 
being implemented, etc.); 

- list areas with landowner agreements required (borrow and spoil areas, camp 
sites), dates of agreements, dates submitted to resident engineer (or 
equivalent); 

- identify major activities undertaken in each area in the reporting period and 
highlights of environmental and social protection (land clearing, boundary 
marking, topsoil salvage, traffic management, decommissioning planning, 
decommissioning implementation); 

- for quarries: status of relocation and compensation (completed, or details of 
activities and current status in the reporting period). 

e. health and safety supervision:  

i. safety officer: number days worked, number of full inspections & partial 
inspections, reports to construction/project management; 

ii.  number of workers, work hours, metric of PPE use (percentage of workers with 
full personal protection equipment (PPE), partial, etc.), worker violations 
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observed (by type of violation, PPE or otherwise), warnings given, repeat 
warnings given, follow-up actions taken (if any); 

f. worker accommodations: 

i. number of expats housed in accommodations, number of locals;  

ii. date of last inspection, and highlights of inspection including status of 
accommodations’ compliance with national and local law and good practice, 
including sanitation, space, etc.;  

iii.  actions taken to recommend/require improved conditions, or to improve 
conditions. 

g. Health services: provider of health services, information and/or training, location of 
clinic, number of non-safety disease or illness treatments and diagnoses (no names to 
be provided); 

h. gender (for expats and locals separately): number of female workers, percentage of 
workforce, gender issues raised and dealt with (cross-reference grievances or other 
sections as needed); 

i. training: 

i. number of new workers, number receiving induction training, dates of induction 
training; 

ii. number and dates of toolbox talks, number of workers receiving Occupational 
Health and Safety (OHS), environmental and social training; 

iii.  number and dates of communicable diseases (including STDs) sensitization 
and/or training, no. workers receiving training (in the reporting period and in the 
past); same questions for gender sensitization, flag person training. 

iv. number and date of SEA and SH prevention sensitization and/or training events, 
including number of workers receiving training on Code of Conduct for 
Contractor’s Personnel (in the reporting period and in the past), etc. 

 

j. environmental and social supervision: 

i. environmentalist: days worked, areas inspected and numbers of inspections of 
each (road section, work camp, accommodations, quarries, borrow areas, spoil 
areas, swamps, forest crossings, etc.), highlights of activities/findings (including 
violations of environmental and/or social best practices, actions taken), reports to 
environmental and/or social specialist/construction/site management; 

ii.  sociologist: days worked, number of partial and full site inspections (by area: road 
section, work camp, accommodations, quarries, borrow areas, spoil areas, clinic, 
HIV/AIDS center, community centers, etc.), highlights of activities (including 
violations of environmental and/or social requirements observed, actions taken), 
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reports to environmental and/or social specialist/construction/site management; 
and 

iii.  community liaison person(s): days worked (hours community center open), 
number of people met, highlights of activities (issues raised, etc.), reports to 
environmental and/or social specialist /construction/site management. 

k. Grievances: list new grievances (e.g. number of allegations of SEA and SH) received 
in the reporting period and number of unresolved past grievances by date received, 
complainant’s age and sex, how received, to whom referred to for action, resolution 
and date (if completed), data resolution reported to complainant, any required follow-
up (Cross-reference other sections as needed. 

i. Worker grievances; 

ii. Community grievances 

l. Traffic, road safety and vehicles/equipment: 

i. traffic and road safety incidents and accidents involving project vehicles & equipment: 
provide date, location, damage, cause, follow-up; 
 

ii.  traffic and road safety incidents and accidents involving non-project vehicles or 
property (also reported under immediate metrics): provide date, location, damage, 
cause, follow-up;  
 
 

iii.  overall condition of vehicles/equipment (subjective judgment by environmentalist); 
non-routine repairs and maintenance needed to improve safety and/or environmental 
performance (to control smoke, etc.). 

m. Environmental mitigations and issues (what has been done): 

i. dust: number of working bowsers, number of waterings/day, number of 
complaints, warnings given by environmentalist, actions taken to resolve; 
highlights of quarry dust control (covers, sprays, operational status); % of 
rock/spoil lorries with covers, actions taken for uncovered vehicles; 

ii.  erosion control: controls implemented by location, status of water crossings, 
environmentalist inspections and results, actions taken to resolve issues, 
emergency repairs needed to control erosion/sedimentation; 

iii.  quarries, borrow areas, spoil areas, asphalt plants, batch plants: identify major 
activities undertaken in the reporting period at each, and highlights of 
environmental and social protection: land clearing, boundary marking, topsoil 
salvage, traffic management, decommissioning planning, decommissioning 
implementation; 
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iv. blasting: number of blasts (and locations), status of implementation of blasting 
plan (including notices, evacuations, etc.), incidents of off-site damage or 
complaints (cross-reference other sections as needed); 

v. spill cleanups, if any:  material spilled, location, amount, actions taken, material 
disposal (report all spills that result in water or soil contamination; 

vi. waste management: types and quantities generated and managed, including 
amount taken offsite (and by whom) or reused/recycled/disposed on-site; 

vii.  details of tree plantings and other mitigations required undertaken in the 
reporting period; 

viii.  details of water and swamp protection mitigations required undertaken in the 
reporting period. 

n. compliance: 

i. compliance status for conditions of all relevant consents/permits, for the Work, 
including quarries, etc.): statement of compliance or listing of issues and actions 
taken (or to be taken) to reach compliance; 

ii.  compliance status of C-ESMP/ESIP requirements: statement of compliance or 
listing of issues and actions taken (or to be taken) to reach compliance 

iii.  compliance status of SEA and SH prevention and response action plan: statement 
of compliance or listing of issues and actions taken (or to be taken) to reach 
compliance 

iv. compliance status of Health and Safety Management Plan re: statement of 
compliance or listing of issues and actions taken (or to be taken) to reach 
compliance 

v. other unresolved issues from previous reporting periods related to environmental 
and social: continued violations, continued failure of equipment, continued lack of 
vehicle covers, spills not dealt with, continued compensation or blasting issues, 
etc.  Cross-reference other sections as needed. 
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Section IX.  Particular Conditions of Contract 

 
Except where otherwise specified, all PCC should be filled in by the Employer prior to issuance 
of the Bidding Documents.  Schedules and reports to be provided by the Employer should be 
annexed. 
 
 

A. General 

GCC 1.1 (d) The financing institution is: International Development Association (IDA) 

GCC 1.1 (L) Normal working hours are as per the Laws of Kenya 

GCC 1.1 (r) The Employer is: 

The Managing Director 
Malindi Water and Sewerage Company (MAWASCO) 
P.O. Box 410 - 80200 
Malindi, Kenya 
Street/Bldg.: Maji Road, Opposite Kilifi County Assembly 
 
Telephone: +254 042 2131037 
Electronic mail address: info@malindiwater.co.ke 
 

GCC 1.1 (v) The Intended Completion Date for the whole of the Works shall be  

12 Months (52 weeks) Construction and 12 Months (52 weeks) DLP 

GCC 1.1 (y) The Project Manager is:  

The Technical Manager, Malindi Water & Sewerage Co. Ltd. 

Street/Bldg.: Maji Road, Opposite Kilifi County Assembly 
 
Telephone: +254 723 161 671 
Electronic mail address:  
info@malindiwater.co.ke 

GCC 1.1 (aa) The Sites are located in: Malindi towns in Kilifi County, Kenya. 

GCC 1.1 (dd) The Start Date shall be:  Within 42 days from contractor’s receipt of the 
Letter of Acceptance 

GCC 1.1 (hh) The Works consist of; 
Construction of 1no. Faecal Sludge Treatment Plant in Malindi 
Towns. 
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Will include: 
 

• Receiving Station with Screening, Grit and Equalization Tanks  
• Mechanical Dewatering Slab 
• Biosolids Solar Drying Slab 
• Ponds and Wetlands  
• Sludge Storage  
• Administration and Laboratory Building  
• Guard Room 
• Saw Dust Laydown Area 
• Dryer/Briquetting Building 
• Briquette Storage Building 
• Gate and Weighbridge 
• Electrical System for the Treatment Plant 
• Roads and Drainage System for the Treatment Plant 

GCC 2.2 Sectional Completions are Not Applicable; 

• The employer will take care of the completed project in its totality 
and upon conformation of its operations as designed. Release of 
Retention Money will only happen upon issuance of the Certificate 
of Completion of All Works under the Contract. 

GCC 2.3 The Parties shall enter into a Contract Agreement within 28 days after 
Contractor receives Letter of Acceptance. 

GCC 2.3(i) The following documents also form part of the Contract:  

(i) the ES Management Strategies and Implementation Plans; and 
(ii)  Code of Conduct for Contractor’s Personnel (ES; 
(iii)  Minutes of Contract Negotiation Meeting 

GCC 3.1  The language of the contract is:  English.  

The law that applies to the Contract is the law of Kenya. 

GCC 5.1 The Project Manager Representative is: 

Studio Galli Ingegneria s.r.l 

c/o SGI Head Office: Rome,00198 

via Giovami Battista Martini,6 

Facsmile: +39 049 8976 844 

& 

Design Masterplan 
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Fifth office suites, fourth floor suite 4-12 

5th Ngong Avenue, off Ngong road 

P.o Box 58438-00200 

Nairobi 

Email: 

info@designmasterplankenya.co.ke 

Telephone: +254 721 452 715 

GCC 8.1 Schedule of other contractors: Not Applicable 

GCC 9.1 Key Personnel 
 
Key Personnel agreed by the Employer prior to Contract signature: 

• Contract Manager 
• Site Agent 
• Mechanical Engineer 
• 1Nr. Engineering Surveyor 
• 3Nr. Foremen Civil Works 
• Safeguard Specialist 
• Environmental Specialist 
• Health & Safety Specialist  
• Sociologist 
• 4 Nr. Artisan Electrical technical plumber/pipe fitter, mason, 

steel fixer 
 

GCC 13.1 The minimum insurance amounts and deductibles shall be: 

(a) For loss or damage to the Works, Plant, Materials and Contractor’s 
Equipment: 

• Minimum Insurance Amount shall be the Contract Sum (inclusive 
of Duties and Taxes) plus the value of the Contractor’s Plant & 
Equipment plus Kshs. 2,500,000.00 for clearance of debris 

• Maximum Deductible shall be 10% of Each Loss 

(b) For Personal Injury or Death of the Contractor’s Employees:  

• Minimum Insurance Amount shall be Kshs 1,000,000.00 per 
occurrence, number of occurrences unlimited. 

• Maximum Deductible Kshs.12, 500.00 

(c) For damage to Third Party Property:  
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• Kshs.10,000,000.00 per occurrence with number of occurrences 
unlimited. Maximum Deductible Kshs.25,000.00 

(d) For Personal Injury or Death of Third Parties:  
Kshs. 2,500,000/= per occurrence with number of occurrences unlimited. 
Maximum Deductible Kshs. 12,500.00 

The insurance shall be submitted 7 days after commencement of project. 

GCC 13.2 The relevant policies shall be submitted 28 days after commencement of 
project. 

GCC 14.1 Site Data are: The Bidder shall rely on contract drawings and any 
physical site inspections and investigations 

GCC 20.1 The Site Possession Date(s) shall be: Within 7 days of Commencement 
Date 

GCC 23.1 The Adjudicator shall be appointed 28 days after the Commencement date. 

GCC 23.1 & 
GCC 23.2 

Appointing Authority for the Adjudicator: Chartered Institute of 
Arbitrators (Kenya) 

Nicholson Drive, Off Ngong Road 

50163-00200 Nairobi 

Phone: 0722 200 496 / 0734 652 205 

Email: info@ciarbkenya.org 

GCC 24.3 Hourly rate and types of reimbursable expenses to be paid to the 
Adjudicator: Kshs. 6,000.00 per hour. 

GCC 24.4 Institution whose arbitration procedures shall be used: International 
Arbitration with proceedings administered by Chartered Institute of 
Arbitrators (Kenya Branch) and conducted in accordance with 
UNCITRAL Arbitration Rules 

Any dispute, controversy, or claim arising out of or relating to this 
Contract, or breach, termination, or invalidity thereof, shall be settled by 
arbitration in accordance with the UNCITRAL Arbitration Rules as at 
present in force.” 

 The place of arbitration shall be: Nairobi, Kenya 

B. Time Control 

GCC 28.1 The Contractor shall submit for approval a Program for the Works within 
28 days from the date of the Letter of Acceptance. 
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GCC 28.3 The period between Program updates is 28 days. 

The amount to be withheld for late submission of an updated Program is 
Kshs. 100,000.00 

C. Quality Control 

GCC 36.1 The Defects Liability Period is: 365 days. 

D. Cost Control 

GCC 42.1 Minimum Amount of Payment Certificate shall be 5% of the Accepted 
Contract Amount. 

GCC 46.1 The currency of the Employer’s Country is: Kenya Shillings 

GCC 47.1 The Contract is Not subject to price adjustment in accordance with GCC 
Clause 45. 

GCC 48.1 The proportion of payments retained is as follows:  

Percentage of Retention:10% 

GCC 48.1 Limit of Retention Money 

10% of the Accepted Contract Amount. 

GCC 49.1 The liquidated damages for the whole of the Works are 0.05% of the final 
Contract Price per day. The maximum amount of liquidated damages for 
the whole of the Works is 10% of the final Contract Price. 

GCC 51.1 The Advance Payment shall be: 20% of the Accepted Contract Amount 
and shall be paid to the Contractor no later than 28 days after submission 
and approval of Performance Guarantee and Advance Payment 
Security. 

GCC 51.3 Repayment amortization rate of advance payment shall be 10% of the 
value of each and every Interim Payment Certificate. 

Contractor to submit request accompanied by a duly signed commitment 
letter indicating the Bill Items to be funded by the Advanced payment 
which will be strictly adhered to. 

GCC 52.1 An Environmental and Social (ES) Performance Security shall be provided to 
the Employer. 

The Performance Security and an Environmental and Social, (ES) 
Performance Security shall be provided to the Employer no later than the 
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date specified in the Letter of Acceptance and shall be issued in an 
amount specified in the PCC (for GCC 52.1). 

The ESHS Performance Security shall be issued by a bank acceptable to 
the Employer and denominated in the types and proportions of the 
currencies in which the Contract Price is payable. The Performance 
Security and, if applicable, the ESHS Performance Security, shall be valid 
until a date 28 days from the date of issue of the Certificate of Completion 
in the case of a Bank Guarantee, and until one year from the date of issue 
of the Completion Certificate in the case of a Performance Bond.” 

GCC 52.1 The total amount of Performance Security is 10% of the Accepted Contract 
Amount (inclusive of Duties and Taxes) to be provided as follows:  

(a) Performance Security – Unconditional (on demand) Bank 
Guarantee in the amount of 8% of the Accepted Contract Amount and 
in the same currency(ies) of the Accepted Contract Amount. 

(b) Environmental and Social (ES) Performance Security – 
Unconditional (on demand) Bank Guarantee in the amount of 2% of the 
Accepted Contract Amount and in the same currency(ies) of the Accepted 
Contract Amount. 

E. Finishing the Contract 

GCC 58.1 The date by which operating and maintenance manuals are required is 28 
days after substantial completion of the Works. 

The date by which “as built” drawings are required is 28 days after 
substantial completion of the Works. 

GCC 58.2 The amount to be withheld for failing to produce “as built” drawings 
and/or operating and maintenance manuals by the date required in GCC 
58.1 is Kshs. 100,000 per day. 

GCC 59.2 (g) The maximum number of days is: 150 

GCC 60.1 The percentage to apply to the value of the work not completed, 
representing the Employer’s additional cost for completing the Works, is 
10%. 
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Section X - Contract Forms 

 

This Section contains forms which, once completed, will form part of the Contract. The forms 
for Performance Security and Advance Payment Security, when required, shall only be 
completed by the successful Bidder after contract award. 

 

Table of Forms 

Letter of Acceptance ........................................................................................................... 162 

Contract Agreement ........................................................................................................... 164 

Performance Security (Bank Guarantee) ......................................................................... 166 

Environmental and Social (ES) Performance Security ................................................... 168 

Advance Payment Security ................................................................................................ 170 
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Letter of Acceptance 

 
 

[ on letterhead paper of the Employer] 
 

. . . . . . . [date]. . . . . . . 
 
To: . . . . . . . . . .  [ name and address of the Contractor] . . . . . . . . . .    
 
Subject: . . . . . . . . . .   [Notification of Award Contract No].  . . . . . . . . . .    
 
 
This is to notify you that your Bid dated . . . . [insert date] . . . .  for execution of the 
Immediate Urgent Works – Construction of 1no. Sludge Treatment Plant in Malindi 
Town, Bid No KE-MAWASCO-236802-CW-RFB for the Accepted Contract Amount 
of . . . . . . . . .[insert amount in numbers and words and name of currency], as corrected and 
modified in accordance with the Instructions to Bidders is hereby accepted by our Agency. 
 
You are requested to furnish the Performance Security and an Environmental, Social, 
Health and Safety Performance Security [Delete ESHS Performance Security if it is not 
required under the contract] within 28 days in accordance with the Conditions of 
Contract, using for that purpose the of the Performance Security Form and the ES 
Performance Security Form, [Delete reference to the ESHS Performance Security Form 
if it is not required under the contract] included in Section X - Contract Forms, of the 
bidding document. 
 
[Choose one of the following statements:] 
 
We accept that __________________________[insert the name of Adjudicator proposed by the 
Bidder]  be appointed as the Adjudicator. 
 
[or] 
 
We do not accept that _______________________[insert the name of the Adjudicator proposed 
by the Bidder] be appointed as the Adjudicator, and by sending a copy of this Letter of 
Acceptance to ________________________________________[insert name of the 
Appointing Authority], the Appointing Authority, we are hereby requesting such Authority 
to appoint the Adjudicator in accordance with ITB 43.1 and GCC 23.1. 
 
 
 
Authorized Signature:   ........................................................................................................  
 
 
Name and Title of Signatory:   .............................................................................................  
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Name of Agency:   ...............................................................................................................  
 
Attachment:  Contract Agreement 
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Contract Agreement 
 

THIS AGREEMENT made the . . . . . .day of . . . . . . . . . . . . . . . . ., . . . . . . ., between . . . . 
. [name of the Employer]. . . . .. . . . . (hereinafter “the Employer”), of the one part, and . . . . . 
[name of the Contractor]. . . . .(hereinafter “the Contractor”), of the other part: 
 
WHEREAS the Employer desires that the Works known as Immediate Urgent Works – 
Construction of 1no. Sludge Treatment Plant in Malindi Town should be executed by 
the Contractor, and has accepted a Bid by the Contractor for the execution and completion 
of these Works and the remedying of any defects therein,  

 
The Employer and the Contractor agree as follows: 

1. In this Agreement words and expressions shall have the same meanings as are 
respectively assigned to them in the Contract documents referred to. 

2. The following documents shall be deemed to form and be read and construed as part 
of this Agreement. This Agreement shall prevail over all other Contract documents.  

(a) the Letter of Acceptance 

(b) the Letter of Bid  

(c) the addenda Nos ________(if any) 

(d) the Particular Conditions  

(e) the General Conditions of Contract, including Appendices; 

(f) the Specification 

(g) the Drawings  

(h) Bill of Quantities; 42 and 

(i) any other document listed in the PCC as forming part of the Contract, but not limited 
to; 

i. the ES Management Strategies and Implementation Plans; and 

ii.  Code of Conduct for Contractor’s Personnel (ES; 

3. In consideration of the payments to be made by the Employer to the Contractor as 
specified in this Agreement, the Contractor hereby covenants with the Employer to execute 
the Works and to remedy defects therein in conformity in all respects with the provisions 
of the Contract. 

                                                 
42  In lump sum contracts, delete “Bill of Quantities” and replace with “Activity Schedule.” 
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4. The Employer hereby covenants to pay the Contractor in consideration of the 
execution and completion of the Works and the remedying of defects therein, the Contract 
Price or such other sum as may become payable under the provisions of the Contract at the 
times and in the manner prescribed by the Contract. 

IN WITNESS whereof the parties hereto have caused this Agreement to be executed 
in accordance with the laws of . . . . . [name of the borrowing country]. . . . .on the day, 
month and year specified above. 

 
 

Signed by:  Signed by: 

for and on behalf of the Employer for and on behalf the Contractor 

in the 
presence of:

 in the 
presence of:

 

Witness, Name, Signature, Address, Date Witness, Name, Signature, Address, Date 
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Performance Security (Bank Guarantee) 

[Guarantor letterhead or SWIFT identifier code] 

Beneficiary: [insert name and Address of Employer]   

Date: _ [Insert date of issue] 

PERFORMANCE GUARANTEE No.:  [Insert guarantee reference number] 

Guarantor:  [Insert name and address of place of issue, unless indicated in the letterhead] 

We have been informed that _ [insert name of Contractor, which in the case of a joint venture 
shall be the name of the joint venture] (hereinafter called "the Applicant") has entered into 
Contract No. KE-MAWASCO-236802-CW-RFB dated [insert date] with the Beneficiary, 
for the execution of Immediate Urgent Works – Construction of 1no. Sludge Treatment 
Plant in Malindi Town   (hereinafter called "the Contract").  

Furthermore, we understand that, according to the conditions of the Contract, a performance 
guarantee is required. 

At the request of the Applicant, we as Guarantor, hereby irrevocably undertake to pay the 
Beneficiary any sum or sums not exceeding in total an amount of [insert amount in figures] 
(______) [insert amount in words],1 such sum being payable in the types and proportions of 
currencies in which the Contract Price is payable, upon receipt by us of the Beneficiary’s 
complying demand supported by the Beneficiary’s statement, whether in the demand itself or 
in a separate signed document accompanying or identifying the demand, stating that the 
Applicant is in breach of its obligation(s) under the Contract, without the Beneficiary needing 
to prove or to show grounds for your demand or the sum specified therein.  

This guarantee shall expire, no later than the …. Day of ……, 2… 2, and any demand for 
payment under it must be received by us at this office indicated above on or before that date.   

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 
Revision, ICC Publication No. 758, except that the supporting statement under Article 15(a) 

                                                 
1  The Guarantor shall insert an amount representing the percentage of the Accepted Contract Amount 

specified in the Letter of Acceptance, less provisional sums, if any, and denominated either in the 
currency(cies) of the Contract or a freely convertible currency acceptable to the Beneficiary. 

2 Insert the date twenty-eight days after the expected completion date as described in GC Sub-Clause 55.1. 
The Employer should note that in the event of an extension of this date for completion of the Contract, the 
Employer would need to request an extension of this guarantee from the Guarantor.  Such request must be 
in writing and must be made prior to the expiration date established in the guarantee. In preparing this 
guarantee, the Employer might consider adding the following text to the form, at the end of the penultimate 
paragraph:  “The Guarantor agrees to a one-time extension of this guarantee for a period not to exceed 
[six months][one year], in response to the Beneficiary’s written request for such extension, such request to 
be presented to the Guarantor before the expiry of the guarantee.” 
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is hereby excluded. 
 

_____________________  
[signature(s)]  
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Environmental and Social (ES) Performance Security 

ES Demand Guarantee 

 

[Guarantor letterhead or SWIFT identifier code] 

Beneficiary: [insert name and Address of Employer]   

Date: _ [Insert date of issue] 

ES PERFORMANCE GUARANTEE No.: [Insert guarantee reference number] 

Guarantor:  [Insert name and address of place of issue, unless indicated in the letterhead] 

We have been informed that ________________ (hereinafter called "the Applicant") has 
entered into Contract No. KE-MAWASCO-236802-CW-RFB  dated ____________ with 
the Beneficiary, for the execution of  Immediate Urgent Works – Construction of 1no. 
Sludge Treatment Plant in Malindi Town (hereinafter called "the Contract").  

Furthermore, we understand that, according to the conditions of the Contract, a performance 
guarantee is required. 

At the request of the Applicant, we as Guarantor, hereby irrevocably undertake to pay the 
Beneficiary any sum or sums not exceeding in total an amount of ___________ (                    
),1 such sum being payable in the types and proportions of currencies in which the Contract 
Price is payable, upon receipt by us of the Beneficiary’s complying demand supported by the 
Beneficiary’s statement, whether in the demand itself or in a separate signed document 
accompanying or identifying the demand, stating that the Applicant is in breach of its 
Environmental and/or Social  (ES) obligation(s) under the Contract, without the Beneficiary 
needing to prove or to show grounds for your demand or the sum specified therein.  

This guarantee shall expire, no later than the …. Day of ……, 2… 2, and any demand for 
payment under it must be received by us at this office indicated above on or before that date.   

                                                 
1 The Guarantor shall insert an amount representing the percentage of the Accepted Contract Amount 

specified in the Letter of Acceptance, less provisional sums, if any, and denominated either in the currency 
(cies) of the Contract or a freely convertible currency acceptable to the Beneficiary. 

2 Insert the date twenty-eight days after the expected completion date as described in GC Clause 55.1. The 
Employer should note that in the event of an extension of this date for completion of the Contract, the 
Employer would need to request an extension of this guarantee from the Guarantor.  Such request must be 
in writing and must be made prior to the expiration date established in the guarantee. In preparing this 
guarantee, the Employer might consider adding the following text to the form, at the end of the penultimate 
paragraph: “The Guarantor agrees to a one-time extension of this guarantee for a period not to exceed 
[six months] [one year], in response to the Beneficiary’s written request for such extension, such 
request to be presented to the Guarantor before the expiry of the guarantee.” 
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This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 
Revision, ICC Publication No. 758, except that the supporting statement under Article 15(a) 
is hereby excluded. 

 
 

_____________________  
[signature(s)]  
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Advance Payment Security 
 

[Guarantor letterhead or SWIFT identifier code]  

Beneficiary: [Insert name and Address of Employer]   

Date: [Insert date of issue] 

ADVANCE PAYMENT GUARANTEE No.:  [Insert guarantee reference number] 

Guarantor:  [Insert name and address of place of issue, unless indicated in the letterhead] 

 

We have been informed that [insert name of Contractor, which in the case of a joint venture 
shall be the name of the joint venture] (hereinafter called “the Applicant”) has entered into 
Contract No. KE-MAWASCO-236802-CW-RFB dated [insert date] with the Beneficiary, 
for the execution of Immediate Urgent Works – Construction of 1no. Sludge Treatment 
Plant in Malindi Town  (hereinafter called "the Contract").  

Furthermore, we understand that, according to the conditions of the Contract, an advance 
payment in the sum [insert amount in figures] () [insert amount in words] is to be made against 
an advance payment guarantee. 

At the request of the Applicant, we as Guarantor, hereby irrevocably undertake to pay the 
Beneficiary any sum or sums not exceeding in total an amount of [insert amount in figures] (                    
) [insert amount in words]1 upon receipt by us of the Beneficiary’s complying demand 
supported by the Beneficiary’s statement, whether in the demand itself or in a separate signed 
document accompanying or identifying the demand, stating either that the Applicant: 

(a) has used the advance payment for purposes other than the costs of mobilization in 
respect of the Works; or 

(b)  has failed to repay the advance payment in accordance with the Contract conditions, 
specifying the amount which the Applicant has failed to repay.  

 

A demand under this guarantee may be presented as from the presentation to the Guarantor of 
a certificate from the Beneficiary’s bank stating that the advance payment referred to above 

                                                 
1 The Guarantor shall insert an amount representing the amount of the advance payment and denominated 

either in the currency(ies) of the advance payment as specified in the Contract, or in a freely convertible 
currency acceptable to the Employer. 
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has been credited to the Applicant on its account number [insert number] at  [insert name and 
address of Applicant’s bank].. 

The maximum amount of this guarantee shall be progressively reduced by the amount of the 
advance payment repaid by the Applicant as specified in copies of interim statements or 
payment certificates which shall be presented to us.  This guarantee shall expire, at the latest, 
upon our receipt of a copy of the interim payment certificate indicating that ninety (90) percent 
of the Accepted Contract Amount, less provisional sums, has been certified for payment, or on 
the [insert day] day of [insert month], 2 [insert year],2 whichever is earlier.  Consequently, 
any demand for payment under this guarantee must be received by us at this office on or before 
that date. 

This guarantee is subject to the Uniform Rules for Demand Guarantees (URDG) 2010 
Revision, ICC Publication No. 758, except that the supporting statement under Article 15(a) is 
hereby excluded. 

____________________  
[signature(s)] 

 

 
 
 

  

                                                 
2  Insert the expected completion date as described in GC Clause 55.1. The Employer should note that in the 

event of an extension of the expected completion date, the Employer would need to request an extension of 
this guarantee from the Guarantor.  Such request must be in writing and must be made prior to the 
expiration date established in the guarantee. In preparing this guarantee, the Employer might consider 
adding the following text to the form, at the end of the penultimate paragraph: “The Guarantor agrees to a 
one-time extension of this guarantee for a period not to exceed [six months][one year], in response to the 
Beneficiary’s written request for such extension, such request to be presented to the Guarantor before the 
expiry of the guarantee.” 
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APPENDIX C 
CURRICULUM VITAE (CV) OF THE NOMINATED ADJUDICATOR FROM THE 

CHARTERED INSTITUTE OF ARBITRATORS  
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1 GENERAL 
 
 

All materials, equipment and testing apparatus etc. to be furnished and Works to be 
executed by the Contractor in this Contract shall conform to the requirements of the latest 
Kenya Standards, International Standards Organization (ISO) Standards, DIN, or British 
Standards, unless otherwise specifically stated. 

 
Equipment to be purchased shall be from well recognized manufacturers whose products 
are standardized and controlled by any recognized Standards Organization.   

 
All dimensions and measurement units shall be in S.I. units. 

 
The Contractor may propose to the Engineer an alternative Standard other than 
specified, in which case he shall submit six (6) copies of the English translation of the 
proposed Standard and all other information for the materials, equipment and 
testing, together with written proof from a recognized Standards Organization that 
the proposed Standard is equivalent in all significant respects to the Standard 
specified. 

 
The equipment to be employed by the Contractor shall have sufficient performance 
capacity and durability as to secure the completion of the Works within the construction 
period stipulated under the Contract.  All materials and equipment shall be subject to 
inspections or tests by the Engineer at any time and in any state of completion both off-
site and on-site as he deems necessary.  The Contractor shall furnish promptly, without 
additional charge, all Facility, labour and materials reasonably needed for 
performing such inspections and tests as may be required by the Engineer. 

 
The Contractor shall make diligent efforts to procure the specified materials, but when the 
materials specified are unavailable, for reasons beyond the control of the Contractor, 
substitutes may be used with prior written approval of the Engineer. 

101. OFFICE AND ACCOMMODATION FOR ENGINEER’S 
REPRESENTATIVE 

The Contractor is required to provide the Office within 6 weeks and within 4 weeks for 
rented Living Accommodation for Engineer’s Representative from the date of 
Commencement of Work.  The Contractor to provide suitable rented furnished Office for 
the Engineer’s Representative and his Staff in a location convenient to the Engineer’s 
Representative till the Office mentioned above has been constructed.  The Contractor shall 
make arrangement for Offices and accommodation to the satisfaction of the Engineer’s 
Representative. 
 
The Office shall be of a design and construction approved by the Engineer and shall be 
constructed of strong, durable and weatherproof materials with walls, ceilings and floors 
adequately insulated against heat and cold and in conformity to National Building By Laws 
for permanent Buildings. 
 
The Office shall have a meeting room and two single user offices, and shall be provided 
with equipment and furniture detailed under the following clauses.  Should the need arise 
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to increase or decrease the floor area of the Office, then a cost adjustment (upwards or 
downwards) will be made to compensate for the increase or decrease in size of the Office. 
 
This will be made under the appropriate item in the Bills of Quantities and shall be 
calculated on a pro-rata floor area basis. 
 
The floor shall be concrete float finish and shall be at least 200mm above surrounding 
ground level.  The Office shall have burglar proofing to all windows and external doors. 
 
In addition to the above, provision will be made for shaded parking (carports) for at least 
three vehicles.  Details to be submitted with the Bid. 
 
The Resident’s Office shall be separate from the Contractor’s Yard and shall be situated 
in a compound fenced with 1.5m chain link fence on cedar posts or precast posts complete 
with gate including padlock and chain.  Hard-standing and access drives (not exceeding 
20% of the area of the compound) shall be provided within the compound and constructed 
with murram or other stable road making materials.  The areas so provided shall be shaped 
to falls to provide adequate drainage and incidental kerbing and outfall drainage shall be 
provided where necessary, a lean-to corrugated iron shelter shall be provided as covered 
parking. 
 
All equipment and furnishings detailed under this Clause shall be provided by the 
Contractor under item for Equipment for Resident Engineer’s Office, Item 5.1.1 of Bill 
No. 1 – Preliminaries and General Item.  All the equipment and furnishings will revert 
to the Employer at the end of the Contract. 
 
The office shall be provided at all times with an adequate and safe electricity supply with 
lighting and a minimum of two 13 amp double-sockets in each room. The electrical cabling 
and switches will be installed using three compartment plastic / metal trunking.  The 
Contractor shall provide generator backup in order to ensure a continuous supply of 
electricity. The generator shall be located away from the offices to avoid nuisance from 
noise and/or diesel fumes. The generator shall be sufficiently sized to allow simultaneous 
use of all appliances. 
 
The Contractor shall include in the sum for provision of Office Equipment and Furnishings 
and provision of airtime and data.  All charges for telecommunication shall be under Item 
5.1 Bill No. 1 – Preliminaries and General Item.  Provision shall also be made by the 
Contractor for all necessary gas, electricity, kerosene, water, light, attendance and 
stationery required in connection with execution of the Contract. 
 
The offices shall have telephone and 24-hour Internet connections with wi-fi and/or hard 
wired networking between all work stations. 
 
 

Security Guards shall be provided for day and night security at this Office.  The Office, 
furniture and equipment shall be insured against fire, theft and natural calamity. 
 
The Contractor shall be responsible for maintaining the Resident Engineer's Site Offices 
throughout the contract period and Defects Liability Period. This shall include, but not be 
limited to: 

i) Payment for all services including water, electricity, sewerage, Telephone and 
Internet; 

ii)  One dedicated office secretary, English speaking, able to use a computer, do 
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filing, receive and make telephone calls, maintain delivery / receipt registers, 
organize meetings, maintain  office supplies, etc. (Clause 101(c)); 

iii)  One dedicated Office Assistant / cleaner / kitchen attendant (Clause 101(c)); 
iv) 24 hour guarding of the premises; 
v) Maintaining insurance against theft of equipment and other materials from the 

offices; 
vi) Provide box files, lever files, paper, toner cartridges, pens, CDs, and other office 

consumables (Clause 101(b)); 
vii)  Service, maintain / repair office equipment and appliances; 
viii)  Provide clean towels in washroom and kitchen, soaps and cleaning agents, and 

toilet paper for the WC; 
ix) Refreshments 

 

101(a) PROVISIONS FOR ENGINEER’S REPRESENTATIVE’S OFFICE AND 
SUB OFFICE 

The offices / kitchenette shall be suitably furnished with the following as minimum 
requirements (all shall revert to the Client at the end of Project): 

 

Table 1-1: Provision for Engineer’s Representative’s Office and Sub-Office  

Furniture Quantity 

Writing Desk with 3 lockable drawers 3 Nr 

Writing Desk without Locks 1 Nr 

Metal Chairs with arm rests 5 Nr 

Plan Chest with 4 lockable drawers suitable for A1 size drawings 1 Nr 

Drawing racks suitable for A1 drawings 1 Nr 

Lockable Steel Cupboard (Size 1m x 1.8m x 0.5m deep) 1 Nr 

Office paper punch 3 Nr 

Pin board 2.4m x 1.2m 1 Nr 

Office Tray (3 tier) 4 Nr 

Office Stapling Machines 4 Nr 

Steel File Cabinet with locks / 4 drawers (‘Mecol’ or equivalent approved) 1 Nr 

‘Casio’ or similar small portable scientific electronic calculator  3 Nr 

‘Casio’ or similar small portable electronic calculator  1 Nr 

First Aid kit (for 10 persons) in Metal Box 1 Nr 

Potable Fire Extinguisher (5 litres) 1 Nr 

Small office scissors 2 Nr 

Wastepaper baskets 4 Nr 

Electric kettle (capacity to make 6 cups of tea) 1 Nr 

Coffee/Tea making facility including crockery for all supervisory staff 6 
Nr. and 6 additional guests 1 Nr 

Pedestal electric fan, size 400mm 3 Nr 

‘Sanyo’ or equivalent approved Refrigerator (0.2 cu.m. capacity) 1 Nr 

Desktop – “DELL” or approved equivalent OptiPlex GX520, Intel Pentium 
Dual Core 3.0 GHz, 80GB HDD, 512MB RAM, DVD R/CD-RW Optical 1 Nr 
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Furniture Quantity 
Drive, with 15” Flat Panel Monitor. Win XP Professional and Microsoft 
Office 2003 or latest Version 

Laptop – “DELL” or approved equivalent Latitude D620 Intel Centrino 
Duo, 1.8 GHz, 80GB HDD, 512MB RAM, DVD + RW Optical Drive, 
15.4” Wide Screen, Wi-Fi / 56K Modem, Bluetooth, with Win XP 
Professional and Microsoft Office 2003 or latest Version 2 Nr 

HP LaserJet Printer A3 1 Nr 

Fax Machine – Panasonic Plain Paper Digital Fax with answering system, 
Model KXF1160 or approved equivalent 1 Nr 

Photocopier - Nashua or approved equivalent, A3, 18 pages per minute 1 Nr 

Petty Cash Box with security lock 1 Nr 

Wall Clock 2 Nr 

Flashlights (battery powered) 2 Nr 

Digital Camera as specified 3 Nr 

Smart Phones – Apple I6, 64GB Memory or approved equivalent 2Nr 

101(b) MAINTENANCE AND ATTENDANCE TO THE RESIDENT 
ENGINEER’S OFFICES 

Stationery required per month as follows (Stationery to be approved every month by the 
Engineer’s Representative before ordering): 

 

Table 1-2: Stationery required by Resident Engineer’s office 

Stationery Quantity 

Photocopy paper A4 1 Reams 

A3 paper 1 Ream 

Biro pens blue/black ½ Doz. 

Clutch Pencils  ½ Doz. 

Box files 2 Nr 

Spring Files 2 Nr 

Document Wallets 2 Nr 

Embossed (hardback cover) 2 Doz. 

Perspex covers 2 Doz. 

Cellotape (medium) 1 Nr 

Masking tape (medium) 1 Nr 

Staples  2 Pac. 

Paper clips (various sizes) 2 Pac. 

Pencil leads (0.5/0.7) 2 Sets 

Highlighters (set of all colours) 2 Sets 

A6 hardcover notebooks 2 Nr 

Soft Pencil Erasers (Staedler or equivalent) 3 Nr 

Envelopes (all sizes) 3 Doz. 

Batteries for flashlights 3 Sets 
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Stationery Quantity 

Black ink cartridge/ toner for the A4 printer 1 Set 

  
In addition, the Contractor to supply clean towels every day, soap, lavatory paper, 
disinfectant and cleaning materials, coffee/tea, milk, sugar, drinking water, etc. is to be 
provided and maintained throughout the Contract Period, adequate for 6 Supervision Staff 
and 12 additional guests.  The List of Provisions and Consumables to be given by the 
Resident Engineer every month. 
 
The cost of all the above services shall be included by the Contractor under Item 5.2.1, 
Bill No. 1 – Preliminaries and General Item, for Maintenance and Attendance for 
Engineer’s Representative’s Offices.  Apart from the consumables, the rest of equipment 
will revert to the Employer at the end of the Contract. 

101(c) SECRETARIES AND OFFICE ASSISTANTS  

The Contractor shall provide 1Nr. Sociologist, 1Nr Environmentalist and 1Nr Inspector of 
works for the duration of the Contract. Secretary, Office Assistants (messenger / tea boy / 
office cleaner) shall also be provided by the Contractor exclusively for the Resident 
Engineer’s Office. 

101(d) ACCOMMODATION 

 The Contractor to make provision for accommodation for the Resident (RE) and Inspector 
of Work (IoW).  The furnished rented house for the RE shall be approved by the Engineer’s 
Representative and shall comply with all the requirements as directed by the Engineer’s 
Representative.  All costs in connection with the rental of house, supply, consumption and 
maintenance of water supply, electrical power, house help, etc., shall be borne by the 
Contractor.  Provisions of full time security guards shall be made for RE and IoW’s houses 
for day and night security.  The provision of this is made under Items 5.3.1, Bill No. 1 – 
Preliminaries & General Item. 

101(e) MAINTENANCE OF VEHICLE 

The Contractor shall service and maintain the vehicles to be used for supervision of the 
Contract by the Resident Engineer and his staff. 
 
The Contractor shall ensure that all vehicles are licensed, comprehensively insured at all 
times, serviced and maintained in good condition to the satisfaction of the Resident or his 
authorized representative, so that the Resident shall at all times have the vehicles available 
for use in good serviceable condition.  In the event of the vehicles being unserviceable for 
whatsoever reason, the Contractor shall provide alternative vehicles at his own cost of the 
same model in compliance with the provisions of this clause.  The cost for such 
replacement vehicle to be covered by his rates. 
 
The Contractor shall provide licensed drivers - minimum 10 years of clean driving record, 
for the exclusive use of and to the satisfaction of the Resident or his authorized 
representative.  The drivers shall be available at all times during normal working hours 
and when specifically required by the Resident or his authorized representative, outside 
these hours. 
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Payments for maintenance shall include for provision of fuels, lubricants and tyres, all 
regular maintenance, minor and major repairs, including those occasioned by accidental 
damage from whatever cause arising, and everything else necessary to satisfy fully the 
requirements of this clause. 
 
The makes, models and colours of the vehicles shall be approved by the Resident Engineer 
prior to ordering. 
 
The Contractor shall, at completion bring the vehicle to the appropriate dealers for testing.  
The dealers shall recommend to the Engineer’s Authorized Representative what repairs in 
addition to the ordinary service are required to be carried out on the vehicle.  The 
Contractor shall then ensure the necessary service/repairs are done. A certificate of road 
worthiness and satisfactory mechanical condition to be obtained from the Dealer. The 
following will be carried out: 
 

• Inspection by the Government Inspection Unit, if applicable 
 

• Inspection and Valuation by the Automobile Association (AA) of Kenya 
 
The Contractor shall hand over the respective Inspection / Valuation Reports to the 
Employer together with the vehicles. The costs for Inspection and Valuation Reports are 
deemed to be covered in the Contractor’s Rates. The vehicles will revert back to the 
Employer at the end of the Contract. 

101(f) DRIVERS 

The Contractor shall provide licensed drivers for the exclusive use of the Resident 
Engineer or his authorized representative.  The drivers shall be available at all times during 
normal working hours and when specifically required by the Resident Engineer or his 
authorized representative, outside these hours. 
 
The drivers shall have a minimum 10 years of clean driving record and a Certificate of 
Good Conduct from the Kenya Police. The drivers are to be employed and paid by the 
Contractor (including all overtime, NSSF, NHIF, etc.) but will report directly to the 
Resident Engineer for day to day instructions. The Resident Engineer will interview, test 
and approve the drivers prior to their deployment on the Works. 
 
Each driver shall be provided with uniform as follows, as a minimum, to be 
replenished/replaced as and when necessary as directed by the Resident Engineer. The cost 
of uniform is deemed to be covered by the Contractor’s monthly rate for the drivers. 

 
• 2 Nr good quality Trousers - Navy Blue 
• 3 Nr Shirts   - Sky Blue 
• 2 Nr woollen Sweaters - Navy Blue 
• 1 Nr pair Hard Toe Shoes - Black 
• 3 Nr Pairs of Socks  - Black 

101(g) SURVEY EQUIPMENT 

Listed below are the principal items of survey equipment to be made available for use 
during the whole duration of Project Implementation.  All equipment shall be as new and 
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with all necessary carrying containers, manuals, insurances, etc.  The Equipment to revert 
to Contractor at completion of all Works. 
 

Table 1-3: List of Survey Equipment 

Equipment Quantity 

Total Station including tripods, complete with reflectors, poles and brackets (Wild 
or similar) 1 Nr 

Metric extending levelling staffs with vertical bubble 1 Nr 

30m (enameled or otherwise protected) steel bands 1 Nr 

3 metre ranging rods 6 Nr 

Survey umbrellas with stand 1 Nr 

5 metre steel tapes 2 Nr 

Builders spirit levels 1000mm long 1 Nr 

Hammers 3 kg each 1 Nr 

 
Supply of pegs, crayons, spray paint, nails and all other items required for setting out and 
measuring the work. 
 
The Contractor shall provide the services of one Surveyor and two Chainmen as and when 
requested for the sole use of the Engineer and Engineer’s Representative for the whole 
period of the Contract. 
 
The Contractor shall be responsible for maintaining the survey and field equipment 
throughout the Contract Period, including replacement of items damaged during the 
normal course of the Works. 
 
The Contractor shall make available such labour, materials, equipment and consumables 
as the Resident Engineer may require from time to time, for checking the Contractor's 
setting out and/or survey works. 
 
The cost for provision of the above for use of the Resident Engineer is made under Items 
3.2, Bill No. 1 – Preliminaries & General Item. 

102. OFFICE FOR CONTRACTOR 

The Contractor shall have an office on the site to be approved by the Resident and which 
shall be open and attended to at all hours during which work is in progress. 
 
Notwithstanding anything contained in Clause 1.3 of the General Conditions of Contract, 
any notice to be given to or served upon the Contractor shall be deemed and taken to be 
efficiently given or served by the delivery thereof at such office on the site. 

103. LEVEL DATUM 

Before the commencement of Constructional Work the Contractor shall establish, in a 
position to the approval of the Engineer, a bench mark comprising of steel datum pegs 
which shall be securely concreted in.  The level of these pegs shall be established and 
agreed with the Engineer and all levels used in the construction of the Works shall be 
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referred to these established datum points.  The correctness of this datum shall be checked 
at regular intervals during the construction period as agreed with the Engineer. 
 
Where possible construction drawings and all levels used for construction shall be referred 
to the national height datum as defined by the Survey of Kenya.  The Contractor shall be 
responsible for obtaining the location and values of the permanent bench marks.  In cases 
where such bench marks do not exist, the site datum shall be agreed with the Engineer. 

104. SETTING OUT OF THE WORKS 

The Site Layout Drawings show indicative Site Layouts.  Prior to commencing 
construction, the Engineer will agree with the Contractor the basic information 
supplementary to that shown on the Drawings such as the position of manholes, chambers, 
center-lines and base-lines sufficient for the Contractor to locate the Works. 
 
The Contactor shall prepare detailed Setting Out Drawings and Data Sheets as necessary 
and submit them to the Engineer in triplicate for approval.  Any modifications to the 
Setting Out Drawings or Data Sheets required by the Engineer shall be made by the 
Contractor and resubmitted for final approval.  Should it be necessary during setting out 
or during construction for the approved setting out details to be amended, the Contractor 
shall amend the Drawings or Data Sheets or make new ones for approval as required by 
the Engineer. 
 
For water pipelines, sewers, etc. the Contractor shall in the presence of the Engineer set-
out the pipeline alignments in accordance with the indicative alignments shown on the 
drawings taking into account physical features on the ground, any existing services, any 
requirements of relevant Authorities and any changes deemed necessary by the Engineer, 
confirming the locations of all valves, air valves, washouts, hydrants, bends, manholes, 
etc. 
 
The Contractor shall prepare and submit to the Engineer, at an approved scale, Plans of 
the Sewerline Pipeline Routes and profiles of ground levels after any initial clearing of the 
wayleave or easement showing the proposed pipe invert levels and precise chainages for 
all valves, fittings, manholes, etc. for approval. Following approval, the Contractor shall 
submit to the Engineer two copies of the agreed alignment and profiles. 
 
The Contractor shall also be required to carry out Site / Engineering Survey of demarcated 
land where permanent structures / appurtenances will be constructed as directed by the 
Engineer after initial clearance of sites.  The Contractor shall prepare an updated layout 
plan with contours at 0.5m interval.  The contours shall be generated from a 10x10m grid 
topographic survey. 
 
Especially, the soil investigation and geotechnical test should be done according to next 
specification. 
 

105. TECHNICAL SPECIFICATION FOR SOIL INVESTIGATION AND 
GEOTECHNICAL TEST  

The reference document for the as construction design is the Eurocode 7, the contractor 
before starting the construction must verify the underground condition in the site.  
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About this matter the Eurocode 7 “Geotechnical design”, part 2 “Ground Investigation and 
testing”, BS EN 1997-2:2007 - EN 1997-2:2007 (E) Annex B is the reference document, 
following some basic rules for planning a correct soil and geotechnical investigation 
campaign: 
 

 
 

 
 
An investigation plan should be submitted to the supervision team in order to characterize 
the construction site, the investigation borehole should be at a depth defined as per the 
above reference standard, and the number of the borehole should be at least 3 for each 
structure (building or tank or other) in order to understand the three-dimensional geology 
under the main structure. 
Regarding the verification and dimensioning the as construction design should follow the 
Eurocode 7: Geotechnical Design. 

106. CONTROL OF TRAFFIC 

In the event of single way traffic becoming necessary on any particular section of the 
Works, or on the approaches to the Works, the Contractor shall, in maintaining through 
traffic routes, provide a width of at least 3 metres for single way traffic.  He shall also 
provide approved electrically operated signals for traffic control on each of the affected 
sections and any additional traffic signs as may be directed in accordance with Clause 106.  
Signal lights are to be operated by competent operators provided by the Contractor, if and 
when required by the Engineer.  Manually operated “Stop-Go” signs will only be permitted 
if approved by the Engineer, and shall be of the size, colour and type authorized.  The 
Contractor shall be responsible for liaison with Police. 

107. TEMPORARY DIVERSION OF TRAFFIC 
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Temporary diversion ways, including those listed in any schedule to the Bill of Quantities 
shall be constructed whenever the site is intersected by existing public and private roads, 
footpaths, cycle tracks, farm accesses, temporary and accommodation roads. 
 
Any diversion way shall be of such a standard of construction that it is suitable in all 
respects for the class or classes of traffic requiring to use it.  It shall be constructed in 
advance of the taking up of the existing way and regularly maintained for so long as 
required in a satisfactory condition all to the approval of the Resident. 

108. TEMPORARY TRAFFIC SIGNS 

The Contractor shall erect and maintain on the Works and at prescribed points on the 
approaches to the Works, all traffic signs necessary for the warning, direction and control 
of traffic and the size of all such signs and the lettering and wording thereon shall be 
reflectorised or adequately illuminated at night by approved means. 

109. PROTECTION OF WORKS 

The Contractor shall carefully protect from injury by weather all work and materials which 
may be affected thereby. 

110. SURVEY BEACONS 

During the progress of the Works, the Contractor shall not remove, damage, alter or 
destroy in any way whatsoever, any plot or survey beacons.  He shall notify the Engineer 
of the need to interfere with any beacon.  The Engineer shall authorise any removal and 
reinstatement that he considers necessary.  Should any beacon be found to be above or 
below the level of the finished work, the Contractor shall immediately report the same to 
the Engineer. 
 
Should any beacon be damaged or destroyed, the Contractor shall forthwith report the 
damage to the Engineer and to the Director of Surveys and shall be held liable for the cost 
of reinstatement thereof. 

111. DAMAGE TO LAND 

The Employer shall provide the Site upon which the Permanent Works are to be 
constructed.  Where a drain or pipeline is to be within an existing road or track reserve or 
is otherwise located in land designated Public Domain, the Site width will be restricted to 
the limit of the public land.  The existing boundary fences and walls shall not be disturbed 
without prior approval of the Engineer and, unless road diversions and closure notices are 
approved and posted, carriageways shall be left available for the safe passage of traffic. 
 
The Contractor shall not enter upon or occupy with men, tools, equipment or materials any 
land other than the site without the written consent of the owner of such land.  
 
On occupation of the Site or other land the Contractor shall provide such fencing, as 
required. 

112. RIVERS AND DRAINS 

The Contractor shall at all times maintain the free flow of rivers and drains and prevent 
excavated material from the Works from being deposited in them. 
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113. REINSTATEMENT OF ROADS AND FOOTWAYS FOR WATER 
MAINS, STORM WATER AND SEWER CROSSINGS 

Water Mains laid under roads shall be of ferrous material. 
 
Sewer Lines laid under roads shall be flexible jointed uPVC or concrete pipes. 
 
The Contractor shall allow in his rates for liaison with the relevant Roads Authority and 
obtain a Road Opening Permit.  Statutory fee for road crossings will be paid under relevant 
Item in the Bills of Quantity. 
 
The road crossings shall be constructed in the following specifications and any other 
requirement stipulated by the Road Authority: 
 
 Excavated width of the trench shall not be less than 1m to ensure compaction to 

required standard 
 Protective concrete raft slab shall be constructed for sewer pipes as per details given 

in the drawings. 
 Backfilling shall be carried out with suitable selected excavated material up to the top 

300mm, in layer thickness not exceeding 150mm at optimum moisture content 
 The top 300mm layer shall be backfilled in two layers of 150mm each comprising of 

well graded stabilized gravel with 3% cement content at optimum moisture content 
 Tarmac roads shall be reinstated to the original condition using approved asphalt from 

a recommended supplier. 
 

The Contractor shall be responsible for all liaisons with the Police for traffic control during 
execution of the works. 

114. TEMPORARY WORKS 

The Contractor shall provide, maintain and remove on completion of the Works all 
temporary Works including roadways, sleeper tracks and stagings etc., over roads, 
footpaths, suitable in every respect to carry all plant required for the work or for providing 
access or for any other purpose. 
 
Details of Temporary Works shall be submitted in advance to the Engineer for his approval 
and the approval shall not relieve the Contractor of complete responsibility for their safety 
and satisfactory operation. 

115. LIGHTING AND GUARDING OF OBSTRUCTIONS 

The details of the method of signing and guarding an obstruction to traffic caused in the 
course of the execution of the Works shall be submitted to the Engineer for approval before 
that portion of the Works is commenced. 
 
No greater area of the road than the Engineer considers necessary shall be closed at any 
one time. 
 
Temporary traffic signs shall comply with Clause 106. 
 
Generally the following precautions will be required:- 
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Signing 
 

An advance warning sign at least 1.22m x 0.92m in size and 70 metres in advance of the 
obstruction will be required, and where an appreciable change of direction is necessary at 
the obstruction, a sign (of the arrow or chevron type) at the obstruction itself.  At particular 
danger points more comprehensive signing may be required. 
 
Guarding 
 

The obstruction shall be marked by posts carrying red flags or reflective red markers and 
by red lamps.  The latter shall be spaced at 6 metres intervals in the direction of traffic 
flow and at 0.9 metres intervals across this direction.  At least 3 lamps shall be placed 
across this direction of traffic flow.  The flags and lamps on the traffic side of the 
obstruction shall be at least 5 metres from it. 
 
Footpaths 
 

Where a footpath is affected by an obstruction in any way it shall be separated from both 
obstruction and traffic by effective banners and red lamps spaced at 0.9 metres intervals. 

116. EXISTING SERVICES 

Before commencing Works which include excavation or ground levelling by manual or 
mechanical excavation the Contractor shall at his own expenses ascertain in writing from 
Telkom Kenya, Kenya Power & Lighting Co. Ltd. and all other Public Bodies, Companies 
and persons who may be affected, the position and depth of their respective ducts, cables, 
mains, pipes, or other appurtenances.  He shall thereupon search for and locate such 
services. 
The Contractor shall at his own expense arrange to have effectually propped, protected, 
underpinned, altered, diverted, restored and made as may be necessary, all water courses, 
pipes, cables or ducts, poles or wires or their appurtenances disturbed or damaged during 
the progress of the Works, or in consequence thereof. 
 
Except that such services as require to be removed or altered by virtue of the layout of the 
permanent work and not the manner in which the work is carried out, shall be so removed 
or altered at the direction and at the expense of the Employer. 
 
The Contractor shall be liable for the cost of repairs to any services damaged as a result of 
carrying out the Works and execution of these Works. 

117. CONNECTIONS TO EXISTING PIPES AND EQUIPMENT 

The Contractor shall be responsible for joining up and making connections between water 
pipes, sewer pipes, etc. equipment installed by him and existing Facility.  The Contractor 
shall submit to the Engineer a drawing showing the details of the connection and shall state 
the date on which the particular connection is required, and the work shall not proceed 
until the Engineer’s approval has been given. 
 
The Contractor shall be responsible for ensuring the compatibility of new pipes with 
existing pipework, cables, tubing, equipment, etc. 

118. PRIVATELY OWNED OR PUBLIC SERVICES 
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If any privately owned or public services passing through the site will be affected by the 
Works, the Contractor shall provide at his own expense a satisfactory alternative service 
in full working order to the satisfaction of the owner of the services and the Engineer, 
before the cutting of the existing service.  Any damage to private or public services shall 
be made good by the Contractor at his cost. 
 
In case the remedial work is not executed promptly by the Contractor, the Engineer may 
make alternative arrangements for the execution of the work and debit the costs to the 
Contractor. 

119. WATER SUPPLY 

The Contractor shall provide for all purposes of the work, an adequate supply of water 
from a suitable source or sources approved by the Engineer.  He must pay the water 
charges, if any, and make arrangements for supply, transport and distribution. 

120. ADDITIONAL LAND 

The Contractor shall select and arrange at his own expenses for any temporary occupation 
of land outside the site which he requires for the efficient execution of the Works.  The 
Contractor must comply fully with all By-laws and Regulations currently in force in the 
area. 

121. USE OF HEAVY PLANT 

In the event of the Contractor desiring to use heavy machinery or plant, he shall first satisfy 
the Engineer that they will be of such size and used in such a manner as not to cause any 
disturbance or damage in particular to water, electricity, Post Office or other mains, cables 
and connections or to sewers, culverts etc. or interfere with the line or position of any 
overhead wires and cables of any sort, telegraph poles, power poles etc. 
 
The Contractor will be held liable for any such damage or disturbance and shall pay the 
full costs of any reinstatement, relaying, repairing or refixing as may be required, as agreed 
between the Engineer and the owner affected. 

122. PROVISION OF INSTRUMENTS AND LABOUR 

The Contractor shall provide at his own expenses all instruments, materials, tools and other 
things which the Engineer considers necessary for his proper supervision of the Works and 
shall maintain the same in good order.  He shall also provide materials, an experienced 
Surveyor and labour for attendance on the Engineer and his representatives in carrying out 
operations connected with the supervision of the Works.  All charges arising out of such 
services shall be deemed to be included in his rates in the Bill of Quantities. 
 

123. ACCESS TO SITES 

The Contractor shall construct and maintain all temporary accesses required for the 
execution of the Works.  Access roads shall be constructed and maintained up to the Site 
Offices if required.  The cost of all these Works shall be deemed to be covered by rates 
and prices quoted by the Contractor. 

124. POLLUTION 
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The Contractor shall ensure that during the course of his operations no pollution of the 
atmosphere, rivers, reservoir catchment areas or groundwater is allowed to take place. 

125. TREE PROTECTION 

Trees within the permanent and temporary easement are the property of owners.  Specific 
trees will be identified by the Engineer, prior to construction, and the Contractor shall 
neither remove nor cut their roots unless otherwise directed by the Engineer.  If the roots 
of such trees appear within the trench areas, the Contractor shall handle the roots with 
maximum care so that no portion of the roots will be damaged.  During the excavation of 
the trench, the exposed roots may be removed to a position that will not damage the roots 
and will not interfere with the pipelaying.  During the construction, the roots shall be 
thoroughly protected by appropriate cover and wetted as directed.  After the pipes are laid, 
the moved roots shall be placed back to the original locations and backfilled carefully by 
selected soft soil which can support vegetation. 

126. GEOLOGICAL DATA 

Any geological data that is made available to the Contractor and is relevant to the Works, 
will be for his guidance only, and no guarantee is given that other ground conditions will 
not be encountered.  No claims based on the geological data provided shall be entertained 
by the Engineer. The Contractor shall be deemed to have made any additional 
investigations required before submission of his Tender. 

127. WATCHING, FENCING AND LIGHTING 

The Contractor shall arrange to employ watchmen to guard the Works both during the day 
and night from the commencement of the Works until the substantial completion of the 
Works. 
 
Any excavation or other obstruction likely to cause injury or damage to any person or 
domestic animals must be fenced off as directed by the Engineer. 

128. TIPS 

The Contractor shall be responsible for provision of all tips, at his own expense, for 
disposal of all spoil or other rubbish collected during the construction of the Works.  Any 
surplus excavated material not required shall also be carted away to these tips.  The site of 
the tips must be approved by the Engineer. 

129. TROPICALISATION 

In choosing materials and their finishes, due regard shall be given to the tropical conditions 
of the site to which they will be subjected.  The Contractor shall submit details of his 
practices which have proven satisfactory and which he recommends for application on the 
parts of the Works which may be affected by the tropical conditions. 

130. MONTHLY SITE MEETINGS 

Throughout the project period, site meetings will be held at the Engineer’s 
Representative’s Office once every calendar month to discuss the progress of the work, 
schedule for the ensuing month, methods of construction, procurement, transportation, 
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labours, etc.  These meetings can be called at any other time intervals at the request of the 
Contractor or as directed by the Engineer. 

131. INSPECTION BY ENGINEER DURING DEFECTS LIABILITY 
PERIOD 

The Engineer will give the Contractor due notice of his intention to carry out inspection 
during the Defects Liability Period and the Contractor shall upon receipt of such notice 
arrange for a responsible representative to be present at the times and dates named by the 
Engineer.  This representative shall render all necessary assistance and take notice of all 
matters and things to which his attention is directed by the Engineer. 

132. SUBMISSION OF SAMPLES 

Before incorporating in the finished work any materials or articles which he supplies under 
the terms of the Contract, the Contractor shall submit to the Engineer’s Representative for 
his approval a sample of each respective material or article, and such samples shall be 
delivered to and kept at his office for reference.  All the respective kinds of materials and 
articles used in and upon the Works, shall be at least equal in quality to the approved 
samples.  Each and every sample shall be a fair average of the bulk material or of the article 
which it represents.  The Engineer’s Representative may decide the method by which each 
sample to be taken from the bulk material shall be obtained. 

133. RESPONSIBILITY FOR ORDERING MATERIALS AND 
MANUFACTURED ARTICLES AND SAMPLES FOR TESTING 

The responsibility for so ordering and delivering materials and manufactured articles and 
samples that they may be tested sufficiently far in advance of the work as not to delay it, 
shall rest upon the Contractor, and he shall not be entitled to any time credit for delay 
occasioned by his neglect to order sufficiently well in advance or to effect payment of any 
costs he may incur as a result thereof. 
 
With regard to any item in the Bill of Quantities which is the subject of a P.C. Sum, the 
Contractor shall notify the Engineer of his requirements as early as possible leaving ample 
time for the Engineer to make any necessary arrangements so that no delay occurs in the 
progress of the work. 

134. TESTS OF MATERIALS AND MANUFACTURED ARTICLES 
BEFORE USE 

Any or all of the materials and manufactured articles supplied by the Contractor for use on 
any of the Works throughout this Contract shall be subject in advance to tests as may be 
specified in the relevant Standard Specification as may from time to time be deemed 
necessary by the Engineer.  Samples of all such materials and manufactured articles, 
together with all the necessary labour, materials, plant and apparatus for sampling and for 
carrying out of tests on the site on all such materials and manufactured articles shall be 
supplied by the Contractor at his own expenses.  The cost of special tests ordered by the 
Engineer to be carried out by an independent person at a place other than the site or place 
of manufacture or fabrication shall be borne by the Contractor. 

135. REJECTED MATERIALS 
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Should any material or manufactured articles be brought on to the site of the Works which 
are in the judgment of the Engineer unsound or of inferior quality or in any way unsuited 
for the work in which it is proposed to employ them, such materials or manufactured 
articles shall not be used upon the Works but shall be branded if, in the opinion of the 
Engineer, this is necessary and shall forthwith be removed from the site of the Works, all 
at the Contractor’s expense and in each case as the Engineer shall direct. 

136. QUALITY OF MATERIALS AND WORKMANSHIP 

The materials and workmanship shall be of the best of their respective kinds and shall be 
to the approval of the Engineer.  In the reading of this Specification the words “to the 
approval of the Engineer” shall be deemed to be included in the description of all materials 
incorporated in the Works, whether manufactured or natural and in the description of all 
operations for the due execution of the Works. 

137. TEST RUNNING OF THE SCHEME 

Upon substantial completion of the scheme and official inspection which agrees to this, 
the Contractor shall operate the entire scheme for the test period indicated in the Bill of 
Quantities. 
 
The Contractor shall supply all necessary personnel, electricity, fuels, oils and chemicals 
for the test running and together with the Engineer’s Representative shall compile a list of 
detailed operating instructions that shall be incorporated into the Operation and 
Maintenance Manual.  The Contractor shall further bring to the attention of the Engineer’s 
Representative and of the Employer’s operational staff any problem or defects he 
encounters during this period of test running so that solutions may be found and any 
necessary alterations made. 
 
The Contractor shall make provision for the on-site training of up to 3 of the Employer’s 
staff. 

138. EQUIPMENT FOR THE ENGINEER’S REPRESENTATIVE 

The Contractor shall provide 2 Nr Digital Cameras, Sony or approved equivalent, suitable 
for Construction Sites with splash and shock proof casing for exclusive use of the 
Engineer’s Representative and his Staff for the purpose of taking record photographs of 
the progress of the Works.  The Cameras should have picture capture resolution of 7.1 
megapixels or more, both optical and digital zoom capabilities, storage capacity of 128 
MB, downloading facility by means of USB port, neck strap and hard cover pouch.  The 
Contractor shall further provide 1 Nr suitable photo printer with necessary photo paper and 
colour ink cartridges for prints production for Monthly, Quarterly Progress Reports as 
directed by the Engineer’s Representative.  The cost for this service is deemed to be 
covered by the Contractor in his rates in the Bills of Quantities. 
 
The Contractor shall provide for the Engineer, his Representative and assistants any 
additional protective clothing and safety equipment necessary for the proper discharge of 
their duties on the Site. 
 
The Contractor shall provide any necessary protective clothing and safety equipment for 
the use of authorized visitors to the site including the Employer and his staff and 
representatives and those of any relevant Authority who have reason to visit the Site. 
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139. OPERATION AND MAINTENANCE MANUAL 

A draft Operation and Maintenance Manual will be compiled prior to Commencement of 
Construction of the Works. 
 
This Manual has to be revised and brought to a final draft state prior to the test running of 
the Scheme.  The Contractor’s rates should include for provision in triplicate, and in 
English, details of all the different manufactured plant and components incorporated in the 
Works including but not limited to all pertinent Manufacturers’ Brochures, ‘As-Built’ 
Drawings prepared by the Contractor, Digital Progress Report Photographs, etc. 
 
Substantial completion of the Scheme will not be considered until such detailed 
information as is required in triplicate has been submitted by the Contractor to and 
accepted by the Engineer. 

140. CONSTRUCTION PROGRAMME 

The Contractor shall submit to the Engineer for approval, a revision of the Construction 
Programme attached in four (4) copies and after approval to the Employer in two (2) copies 
in the following manner: 
 
(1) Within thirty (30) days after receiving the Letter of Acceptance, the Contractor 

shall submit to the Engineer for approval, a detailed Programme based on the key 
date stated hereinafter or other dates which are given in the Letter of Acceptance 
in the form of a Critical Path Method (hereinafter referred to as CPM Network) 
showing the order of procedure in which he proposes to carry out the Works 
including design, manufacture, delivery to the site, transport, storage, survey, 
construction, commissioning and maintenance.  This Programme shall indicate 
clearly all activities and its duration along with the earliest and the latest event, 
times and the first and last dates of the submission of the Drawings and each date 
of shop inspection by the Engineer for the section or portion of the Works. 

 
The Programme so prepared shall be rearranged in the form of a Time Bar-chart 
Schedule of which size shall be 841mm x 594mm (A-1 size).  This Time Bar-chart 
Schedule shall be submitted to the Engineer together with the CPM Network. 

 
(2) The CPM Network shall be in accordance with commonly accepted practices and 

shall show graphically the chain of activities / sub-activities and their sequential 
relationship with each other from the start of construction to the completion of the 
Contract. The Time Bar-chart Schedule shown in weeks shall list all main activities 
and its applicable sub-activities. 

 
(3) In preparing the CPM Network and the Time Bar-chart Schedule the Contractor 

shall make due allowances for possible delays.  Under no circumstances shall the 
CPM Network or the Time Bar-chart Schedule show a completion in excess of the 
“Time for Completion” stated in the Form of Bid. 

 
(4) The Programme once approved by the Engineer shall thereafter be referred to as 

the Contractual Programme.  The Engineer’s approval of such programme shall 
not relieve the Contractor of any of his duties or responsibilities under the Contract. 
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The Contractual Programme approved shall supersede all other Programmes and 
shall be deemed to be the Programme on which the Contractor has based his 
Contract Sum and in accordance with which he will undertake the execution of the 
Works.  This Programme shall become part of the Contract. 
 
The Contractor shall ensure that all the Works especially Electrical and Mechanical 
Works which may be carried out by the Electrical/Mechanical Sub-Contractor, are 
well coordinated with the overall Works under the Contract for the efficient 
execution of the Works and shall clearly indicate them on the construction 
Programme. 
 
The Contractor shall also describe the conditions of working shifts, if necessary, to 
execute the Works and whether work needs to be carried out at night and/or on 
Sundays and holidays.  The Contractor should also indicate which particular Works 
are subject to these timings in his construction Programme. 
 
Whenever the Contractor proposes to change the Contractual Programme, approval 
of the revision shall be obtained in writing from the Engineer. 
 
If the Contractor has fallen behind the approved Contractual Programme or can 
foresee delay(s) therein, he shall, immediately after such default or event occurred 
or foreseen or at the request of the Engineer submit a revision of the Contractual 
Programme showing the reasons of such a delay and the proposed measures to 
recover such delay or to complete the Works on time, for the approval of the 
Engineer. 

142. CONTRACT DOCUMENTS 

Without affecting the provisions in the Conditions of Contract, the Contractor shall print 
and submit at his own cost to the Employer at least ten (10) bound copies of the Contract 
Documents except Volume III (Drawings) in the form and manner approved by the 
Employer.  The Contractor’s rates are deemed to cover these costs. 

143. AS-BUILT AND RECORD DRAWINGS 

The Contractor shall prepare, and keep up-to-date, a complete set of “as-built” records of 
the execution of the works, showing the exact “as-built” locations, sizes and details of the 
work as executed, with cross references to relevant specifications and data sheets. These 
records shall be kept on the Site and shall be used exclusively for the purposes of this 
specification. Two copies shall be submitted to the Engineers Representative prior to the 
commencement of the Tests on Completion of Works. 
 
In addition, the Contractor shall prepare and submit to the Engineer’s Representative “as-
built-drawings” of the works, showing all works as executed.  The drawings shall be 
prepared as the works proceed and shall be submitted to the Engineers Representative for 
his inspection. The Contractor shall obtain the consent of the Engineers Representative as 
to their size, the referring system, and other pertinent details. 
 
Prior to the issue of any Taking-Over Certificate, the contractor shall submit to the 
Engineer’s Representative one full-size original copy, six printed copies of the relevant 
“as-built-drawings” and the corresponding computer files (AutoCAD, Excel, MS Word, 
etc.) on USB drive or through a secure online file transfer system and any further 
Construction Documents specified in the Specifications. The works shall not be considered 
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to be completed for the purposes of Taking-Over until such documents have been 
submitted to the Engineer’s Representative. 
 
The compliance of this Clause by the Contractor is deemed to be covered in his rates 
as quoted in the Bid. 

 
 
 

144 SUBMITTALS FOR PACKAGED MECHANICAL EQUIPMENT 

 
SUMMARY 
A. Wherever submittals are required by Specification, the SUPPLIER shall submit them 

to MAWASCO or its ENGINEER. This shall be coordinated with the 
CONTRACTOR. 

B. The BIDDER/SUPPLIER shall provide submittals at four different phases: 
1. With its proposal 
2. During the design by the equipment supplier , 
3. During construction 
4. Record Drawings 
 
 

1. PROPOSAL SUBMITTALS 
 

C. The SUPPLIER shall provide the following with its proposal: 
 

1. All pricing information, including its proposed price for supply of the 
equipment and services that are specified and its pricing for operation, 
maintenance and service requirements which are requested for the equipment 
offered. 

 
2. All guarantees and warranties specified. 

 
3. Data identified in specifications as to be provided. For example, from Section 

on site conditions the items of equipment which are susceptible to flooding and 
the items of equipment which would require to be installed indoors. 

 
4. Data defining what specific air emissions will be from any equipment 

 
5. A table of key process design criteria which have been used for the equipment 

 
6. All power, other utilities, chemicals, and other consumable requirements of the 

equipment for operation including the maximum amount required per day and 
the average which will be required when operating at design conditions. 

 
7. Cutsheets or manufacturer catalogues for each item of equipment that is being 

proposed with specific models being proposed clearly identified. 
 

8. A list of drawings that will be provided during the design phase (if any). 
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9. Dimensioned drawings which show the size of the equipment being proposed 
and clearly indicate any clearance allowances required for maintenance, 
operation, or installation of the equipment. 

 
10. Detailed process flow diagrams and if available process and instrumentation 

diagrams (P&IDs) showing what equipment, instruments, piping, and wiring is 
being proposed. Boundaries of supply shall be marked on these schematic 
diagrams. 

 
11. A detailed bill of quantities which includes 

 
i. A list of all connections to the equipment being provided. 
ii. A list of all instruments being provided with the equipment 

iii.  A list of all structural items such as supports/enclosures which are being 
proposed and included in the bid which may not be shown in the lists above 
or on schematic diagrams. 

12. A list of items which require assembly of equipment from the SUPPLIER by 
the CONTRACTOR 

13. A list of any items required for complete installation and operation of the 
equipment which are NOT being provided by the SUPPLIER and will need to 
be supplied by others. 

14. A schedule for supply by the SUPPLIER of submittals during design, a 
schedule for supply submittals by the SUPPLIER during construction, 
fabrication, delivery, customs activities (by the SUPPLIER), installation (by 
the CONTRACTOR), and start-up and commissioning 

15. Location of the closest SUPPLIER personnel for servicing the equipment or 
other party which the SUPPLIER believes can provide specialized service and 
support for the equipment. 

16. Screen grabs showing typical Human Machine Interface (HMI) screens used 
for the equipment. For the proposal these items do not need to be specific for 
this project but shall be provided for their general suitability to be reviewed 
during the proposal period. 

17. A description of what software package the SUPPLIER will provide drawings 
in. 

18. A list of recommended spare parts and clear documentation that these have 
been included in the equipment being supplied for the price and will be 
delivered with the equipment. 

19. A list of maintenance tasks required for the equipment. 
  

2. SUBMITTALS DURING DESIGN 
 
Prior to the issuance of a purchase order to the BIDDER by the CONTRACTOR, the 
BIDDER shall supply the following information to MAWASCO and its ENGINEER. Such 
information shall be provided within 14 days of a request from MAWASCO or its 
ENGINEER for the information. 

 
A. Schedules 

1. A preliminary schedule for supply of all information requested and all 
equipment and services requested. 

2. A schedule showing the proposed fabrication, factory testing, shipping, 
delivery, typical installation and testing of the equipment 

B. Technical information: 
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1. Detailed drawings showing types, sizes, accessories, and layouts, including 

plans, elevations, and sectional views; component, assembly, and 
installation details; and all other information required to illustrate how 
applicable portions of equipment will be fabricated and/or installed. 

2. Layout drawings drawn to scale, to show required clearances for operation, 
maintenance, and replacement of parts. Include manufacturer's certified 
performance curves, catalog cuts, pamphlets, descriptive literature, 
installation, and application recommendations. Submit together shop 
drawings for closely related items such as a pump and its motor. 

3. A one-page summary of how testing and startup of the equipment is 
planned to be provided to meet the project specifications and performance 
guarantees. Approximate time periods required for startup shall be provided 
by the SUPPLIER. 

4. A list of service information the SUPPLIER can provide to support the 
equipment. 

5. Drawings that clearly show all electrical and piping connections required 
to the SUPPLIER’S equipment. 

6. Any 3D blocks that the SUPPLIER has of the equipment to assist in design 
by the ENGINEER of the balance of the Malindi- FSTP project 

7. Panel general arrangement drawings and detailed drawings of door layouts 
8. Weight information for all equipment both wet and dry. 
9. British code calculations and reports for appropriate equipment including 

structural design of items. 
10. Process and instrumentation diagrams (P&IDs) showing all mechanical 

equipment, instruments, actuators, HMIs, and other standard information 
found on P&IDs. The P&IDs should show the terminations to equipment 
provided by others. 

11. A functional description and control philosophy describing how each item 
of the equipment will operate during normal operation and special 
operation including startup, shutdown and emergency procedures. 

12. Manufacturer's Catalog, Product, and Equipment Data: Certify and include 
material type, performance characteristics, voltage, phase, capacity, and 
similar data. 

i. Furnish wiring diagrams when applicable. 
ii. Indicate catalog, model, and serial numbers representing specified 

equipment. 
13. Insulation Design Criteria 
14. Complete structural design of enclosures and anchors for all equipment. 

iii.  See the Section “Common Structural Design Requirements” for more 
requirements of structural designs. 

15. Electrical wiring diagrams and schematics including for interconnections 
and panels 

16. Heat load information for any equipment to be installed in structure not 
being provided by the SUPPLIER and heat dissipation calculations where 
appropriate 

17. Where appropriate, noise emission calculations or statements of the noise 
reduction standard that items of equipment will meet 

18. HVAC design calculations for any enclosure being provided by the 
SUPPLIER 

19. Code compliance drawings or documents for enclosures being provided by 
the SUPPLIER. 
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20. Detailed handling, storage, and installation instructions for the 
CONTRACTOR. 

 
C. No equipment or enclosures shall be fabricated until approved by the ENGINEER 
and CONTRACTOR. 
 

3. CONSTRUCTION SUBMITTALS 
 
A. Submit the following items to the CONTRACTOR for review: 

1. A revised list and schedule for delivery of remaining submittals. 
2. An updated schedule for the proposed fabrication, factory testing, shipping, 

delivery including customs clearance, typical installation and testing of the 
equipment 

C. Updated dimensional drawings and fully detailed installation drawings and 
instructions which show the location of all equipment and all connecting pipes, 
wirtes and other connections. These submittals shall include all information such 
as bolt patterns etc to allow the CONTRACTOR to integrate the equipment into 
the project. 

 
 

4. SUBMITTALS GENERAL 
 
A. Provide one hard copy plus one reproducible electronic copy of each submittal. In 

addition to any other format used a pdf format shall be submitted. 
B. All shop drawings and documentation must be in English language and conform to 

British standards. 
C. Shop Drawings may include detail design calculations, shop-prepared drawings, 

fabrication and installation drawings, erection drawings, lists, graphs, catalog 
sheets, data sheets, and similar items. 

D. Whenever the SUPPLIER is required to submit design calculations as part of a 
submittal, such calculations shall bear the signature and seal of an engineer 
registered in the appropriate branch and in Kenya. 

E. Format 
 

1. Minimum sheet size shall be A4 paper, and maximum sheet size shall be 
A3 paper. 

2. Where product data from a manufacturer is submitted, clearly mark which 
model is proposed. 

3. Present a sufficient level of detail for assessment of compliance with the 
specifications. 

4. Electronic drawing format: 2D drawings shall be in AutoCAD unless 
otherwise agreed with the ENGINEER 

 
F. F. ENGINEER's Review 

1. The ENGINEER will conduct a review of each submittal for technical 
soundness and conformance to the contract requirements. 

2. The ENGINEER will return prints of each submittal to the SUPPLIER with 
comments. The SUPPLIER shall respond to all comments and subsequent 
comments from the ENGINEER. 

3. It is considered reasonable that the SUPPLIER shall make a complete and 
acceptable submittal by the first resubmittal on an item. 

G. by SUPPLIER 
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1. It is expected that in preparing submittals, the SUPPLIER shall have in 

place processes to ensure each one’s quality and conformance to the 
contract requirements. 

2. SUPPLIER shall note any deviations from the contract requirements on the 
transmittal sheet. 

 
 

5. QUALITY CONTROL (QC) SUBMITTALS 
 
H. A. It is expected that the SUPPLIER has the QC procedures in place to provide 

equipment to site in working order. The following QC section lists examples of 
means that may be used to achieve this QC: 

I. B. Quality control submittals are defined as those required by the 
Specifications to present documentary evidence to the ENGINEER and the 
CONTRACTOR that the SUPPLIER has satisfied certain requirements of the 
Contract Documents. 
1. Manufacturers' field representative certification of proper installation 
2. Field test reports
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2. CLEARING SITE 

 

201. CLEARING SITE 

 The Contractor shall demolish, break up and remove buildings, walls, gates, fences, 
advertisements and other structures and obstructions, grub up and remove trees, hedges, 
bushes and shrubs and clear the site of the works at such time and to the extent required 
by the Engineer but not otherwise, subject to the provisions of Clause 27 of the Conditions 
of Contract: the materials so obtained shall so far as suitable be reserved and stacked for 
further use; all rubbish and materials for use shall be destroyed or removed from the site, 
as directed by the Engineer. 

 
 Where top soil has to be excavated this shall be removed and stacked on site.  After 

completion of construction, it shall be spread over the disturbed ground, any surplus being 
disposed of as directed by the Engineer. 

 
 Underground structures and chambers where required to be demolished, shall be 

demolished to depths shown on drawings or as directed.  They shall be properly cleaned 
out and backfilled and compacted with suitable material to the direction and approval of 
the Engineer. 

202. VEGETATION 

 No allowance will be made for the cutting and removal of crops, grass, weeds and similar 
vegetation. The cost of all such work will be held to be included in the rates entered in the 
Bill of Quantities. 

203. BUSHES AND SMALL TREES 

 All bushes and small trees, the main stem of which is less than 500mm girth at 1 metre 
above ground level shall be uprooted (unless otherwise directed by the Engineer) and burnt 
or otherwise disposed off as directed by the Engineer. 

204. HEDGES 

 Where directed by the Engineer, hedges shall be uprooted and disposed off by burning. 

205. FELLING TREES 

 Where shown on the drawings or directed by the Engineer, trees shall be uprooted or cut 
down as near to ground level as is possible.  The rates entered in the Bill of Quantities 
shall include for cutting down, removing branches and foliage, cutting useful timber into 
suitable lengths, loading, transporting not more than 1 km. and stacking or disposing off 
all as directed by the Engineer. 

 
 For the purpose of measurement trees cut down shall be classified according to their girth 

at 1 metre above ground level, the cost of grubbing up roots shall be deemed to be covered 
by the rate for felling trees. 
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206. GRUBBING-UP ROOTS 

 Stumps and tree roots shall, unless otherwise directed, be grubbed up, blasted, burnt or 
removed and disposed of in approved dumps to be provided by the Contractor.  Where 
directed by the Engineer, the holes resulting from grubbing up shall be filled with approved 
materials, which shall be deposited and compacted in layers not exceeding 225mm loose 
depth, to the same dry density as that of the adjoining soil.  For the purpose of 
measurement, tree roots shall be classified according to the mean diameter of the stump 
measured across the cut. 

207. WEED CONTROL 

 The Contractor shall take all necessary precautions against the growth on the site of weeds 
and remove them as necessary throughout the period of works and maintenance. 

 
 The finished base of all footways and elsewhere as directed shall be sprayed with an 

approved persistent total herbicide at the rate recommended by the manufacturer.  The 
application shall be by an even spray in a high volume of water at about 0.7 to 0.11 litres 
per square metre.  After this application the footways shall receive at least two further 
waterings before the surface is sealed. 
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3. EXCAVATION 
 

301. DEFINITION AND CLASSIFICATION OF EXCAVATED 
MATERIALS 

 Excavation in the Bills of Quantities shall be classified in two categories:- 
 

1) Common Excavation 
 
 Any material which in the opinion of the Engineer can be excavated by use of pick 

axes and hand levers shall be classified as common excavation.  Water logged 
material shall be included in this class.  Murram in any form shall be classified as 
common excavation. 

 
2) Rock 
 
 The decision of the Engineer in classifying rock shall be final and binding. 
 
 Rock in the Bill of Quantities will be itemised in three classes:- 
 

  Class ‘A’ 
 

 Soft rock of the type known locally as ‘tuff’ which in the opinion of the Engineer 
cannot be considered as hard rock but which considerably increases the amount of 
labour needed for its removal shall be known as Class ‘A’ rock. 

 
 Class ‘B’ 
 

 Very weathered phonolite lava containing many fissures and faults shall be known 
as hard rock.  This type of rock contains stones and boulders of unweathered or 
incompletely formed blacktrap or lava.  A boulder or outcrop of hard rock 1.5 cubic 
metres or less and grey or green building stone in a formation which is massive and 
geologically homogeneous, will be deemed to be Class ‘B’ rock. 

 
 Class ‘C’ 
 

 Phonolite in a formation which is massive and geologically homogeneous shall be 
known as Class ‘C’ rock. 

302. STORAGE AND HANDLING OF EXPLOSIVES AND BLASTING 

 The removal of hard materials by use of explosives will normally be permitted subject to 
compliance by the Contractor in all respects with the Explosives Laws of Kenya. 

 
 In the Bill of Quantities hard material is classified as rock where blasting will be permitted 

subject to this clause. 
 
 The Contractor shall provide proper buildings or magazines in suitable positions for the 

storage of explosives in manner and quantities to be approved; he shall also be responsible 
for the prevention of any unauthorised issue or improper use of any explosives brought on 
the works and shall employ only licensed and responsible men to handle explosives for the 
purpose of the works. 
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 The shots shall be properly loaded and tamped and where necessary, the Contractor shall 

use heavy mesh blasting nets.  Blasting shall be restricted to such periods and such parts 
of the works as the Engineer may prescribe.  If, in the opinion of the Engineer, blasting 
would be dangerous to persons or property or to any finished work or is being carried out 
in a reckless manner, he may prohibit it, and order the rock to be excavated by other means 
and payment will be made at the rate for rock for excavation where blasting is permitted.  
The use of explosives by the Contractor in large blasts, as in seams, drifts, pits, or large 
holes, is prohibited unless authorised in writing by the Engineer.  In the event of wasting 
of rock through any such blasting, the Contractor shall if required by the Engineer, furnish 
an equivalent amount of approved materials for fill, 1 cubic metre of rock in-situ being 
taken to equal 1.5 cubic metre of material in embankment. 

303. EXCAVATION FOR FILL 

 Where excavation reveals a combination of suitable and unsuitable materials, the 
Contractor shall, wherever the Engineer considers it practicable, carry out the excavation 
in such a manner that the suitable materials are placed separately for use in the works 
without contamination by the unsuitable materials. 

 
 If any suitable material excavated from within the site is, with the agreement of the 

Engineer, taken by the Contractor for his use, sufficient suitable filling material to occupy 
after specified compaction, a volume corresponding to that which the excavated material 
occupied, shall, unless otherwise directed by the Engineer be provided by the Contractor 
from his own sources. 

 
 No excavated material shall be dumped or run to spoil except on the direction or with the 

permission of the Engineer who may require material which is unsuitable to be retained 
on site.  Material used for haul roads shall not be re-used without the permission of the 
Engineer. 

304. COMPACTION OF FILL 

 All materials used in fill shall be compacted to specification by plant approved by the 
Engineer for that purpose.  Maximum compacted thickness of such layers shall not be 
more than 200mm. 

 
 Work on the compaction of plastic materials for fill shall proceed as soon as practicable 

after excavation and shall be carried out only when the moisture content is not greater than 
2 per cent above the plastic limit for that material.  Where the moisture content of plastic 
material as excavated is higher than this value the material shall be run to spoil and an 
equal volume of material suitable for filling shall be replaced, unless the Contractor 
prefers, at his own expense, to wait until the material has dried sufficiently for acceptance 
again as suitable material. 

 
 Nevertheless, if with any material the Engineer doubts whether compaction will be 

obtained within the above moisture limits he may require compaction to proceed only 
when the limits of moisture content for the compaction of non-plastic materials are within 
the range of the optimum moisture content and 3 per cent below the optimum moisture 
content as determined by the laboratory compaction test method described in British 
Standard 1377: Methods of Test for Soil Classification and Compaction. 
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 If any such non-plastic material on excavation is too wet for satisfactory compaction and 
the Engineer orders the moisture content to be lowered or raised, such work shall be treated 
as included in the rates.  All adjustments of moisture content shall be carried out in such a 
way that the specified moisture content remains uniform throughout compaction. 

 
 Work shall be continued until a state of compaction is reached throughout the fill, which 

shall have relative compaction determined according to B.S. 1377 not less than 85% of 
maximum dry density at optimum moisture contents.  For excavation under Roads, House 
Drives and Car Parks the backfilling shall be compacted in 150mm layer to 100% 
maximum dry density. 

 
 If with non-plastic materials the compacted material has become drier in the interval 

between the completion of compaction and the measurement of the state of compaction, 
then the moisture content to be used for the calculation of the air content shall be the mean 
moisture content for the compaction of such materials as specified above. 

305. EMBANKMENTS OVER SEWERS 

 In carrying embankments over sewer pipes, care shall be taken by the Contractor to have 
the embankments brought up equally on both sides and over the top of any such structures.  
Earth embankments shall be formed and compacted in layers of 200mm as the Engineer 
may direct. The filling immediately adjacent to structures shall be deposited and 
compacted in accordance with the drawings and approved by the Engineer.  The cost of 
these works shall be included in the prices entered in the Bill of Quantities for the 
excavations from which embankments are formed. 

306. STONE REVETMENTS (STONE PITCHING) 

 Where shown on the drawings, the slopes of embankments, rivers, streams, watercourses 
and other surfaces shall be protected against water or other action by hand-set stone facing 
set on end.  The larger stones shall be roughly dressed on the bed and face, and roughly 
square to the full depth of the joints.  No rounded boulder shall be used, or stones less than 
225mm in depth of 0.05 cubic metre in volume.  The stones shall be laid to break bond, 
and shall be well bedded on to a 75mm layer of gravel or fine rubble rammed to a uniform 
surface and the whole work finished to the satisfaction of the Engineer.  Where required, 
a trench shall be excavated at the bottom of the slope to such a depth as will ensure a safe 
foundation for the revetment. 

307. TIPPED REFUSE ON SITE 

 Tipped refuse other than artificial deposits of industrial waste or shale found on the site 
shall be removed and disposed off in a spoil heap to be provided by the Contractor. 

308. REMOVAL OF INDUSTRIAL WASTE, ETC 

 Artificial deposits of industrial waste or shale found on the site shall be removed and 
disposed off as directed by the Engineer.  Should any particular deposits consist of or 
contain material which in the opinion of the Engineer is suitable for incorporation in fills, 
all such material shall be used accordingly and deposited in layers and compacted as 
specified.  The prices entered in the Bill of Quantities for the excavation of the material 
shall include loading, transportation, disposal and compaction of same as and where 
directed. 
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309. LAND SLIPS 

 Remedial works and/or the removal of materials in slips, slides or subsidences and 
overbreaks of rock extending beyond the lines and slopes, or below the levels shown on 
the drawings or required by the Engineer, will not be paid for. 

310. CLASSIFICATION OF MATERIAL FROM SLIPS 

 The classification of material from slips or slides will be in accordance with its condition 
at the time of removal, regardless of prior condition.  Measurement of overbreak in rock 
excavation shall be that of the space originally occupied by the material before the slide 
occurred and regardless of its subsequent classification. 

311. BORROW PITS 

 Where for any reason, it becomes necessary to form borrow pits, these shall be located and 
the work executed in all respects to the instructions of the Engineer.  They shall be regular 
in width and shape and admit of ready and accurate measurement, and shall be properly 
graded and drained and finished with neatly trimmed slopes. 

312. STREAMS, WATERCOURSES AND DITCHES 

 Excavations carried out in the permanent diversion, enlargement, deepening, or 
straightening of streams, watercourses, or ditches shall be performed as directed by the 
Engineer.  The rates for such excavations shall include for excavated materials and all 
pumping, timbering works, and materials necessary for dealing with the flow of water. 

313. FILLING OLD WATERCOURSES 

 Where watercourses have to be diverted from the sites of embankments or other works, 
the original channels shall be cleared of all vegetable growths and soft deposits and 
carefully filled in with approved materials deposited and compacted as directed by the 
Engineer. 

314. OPEN DITCHES 

 Open ditches for drainage purposes shall be cut where and of such cross section as the 
Engineer shall direct and where so required by him they shall be constructed before the 
cuttings are opened or the embankments begin.  The sides shall be dressed fair throughout 
and the bottom accurately graded so as to carry off the water to the outlet to be provided.  
The material excavated from the ditches shall be disposed of as directed by the Engineer. 

315. CLEARING EXISTING DITCHES 

 Where directed by the Engineer, existing ditches shall be cleared by removing vegetable 
growths and deposits.  The sides shall be shaped fair throughout and the bottoms properly 
graded.  Material removed from existing ditches shall be disposed of in tips provided by 
the Contractor.  The rates included in the Bill of Quantities for clearing ditches shall 
include for maintaining and keeping clean until and up to maintenance period. 
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316. EXCAVATION FOR FOUNDATIONS BELOW OPEN WATER 

 The rates for excavation for foundations below the water level shall include for the cost of 
all temporary close timbering and shoring, sheet piling, coffer dams, caissons, pumps and 
other special appliances required and for the draining of any water in the excavation. 

 

317. TRENCHES OF GREATER WIDTH AND DEPTH THAN 
NECESSARY 

 The Contractor shall not be entitled to payment in respect of excavation to any greater 
extent, whether horizontally or vertically, than is necessary to receive any structure for 
which the excavation is intended, except where a separate item is provided for additional 
excavation for working space, timbering, or other temporary work.  Excavation to a greater 
depth or width than directed shall be made good with suitable materials to the satisfaction 
of the Engineer and at the Contractor’s cost. 

318. SUPPORTS FOR TRENCHES 

 The sides of trenches shall where necessary be adequately supported to the satisfaction of 
the Engineer by timber or other approved means. 

319. PROVISION OF SPOIL HEAPS 

 The Contractor shall provide spoil heaps at his own expense for the disposal of surplus 
material and all rubbish collected when clearing the site and during the construction of the 
works.  The sites for these shall be approved by the Engineer. 

320. USE OF VIBRATORY COMPACTION PLANT 

 Where vibratory rollers or other vibratory compaction plant is used, the mechanism for 
vibration shall be kept working continuously during compaction operations, except during 
periods when the Engineer permits or directs discontinuance of vibration. 

 
 Unless otherwise permitted by the Engineer, the frequency for vibration shall be 

maintained within the range of amplitude and frequency recommended by the 
manufacturers of the plant for the material to be compacted.  The frequency shall be 
recorded by a tacheometer indicating speed of rotation of any shaft producing vibrations. 

321. WATER IN EXCAVATIONS 

 All excavations shall be kept free from water, from whatever source, at all times during 
construction of works until in the opinion of the Engineer, any concrete or other works 
therein are sufficiently set.  The Contractor’s rates are deemed to cover compliance with 
this requirement. 

 
 The Contractor shall construct any sumps or temporary drains that the Engineer may deem 

necessary and shall be responsible for the removal and disposal of all water entering the 
excavations from whatever source and shall deal with and dispose of such water in a 
manner approved by the Engineer so as to ensure that excavations are kept dry. 

 
 The Contractor shall provide all plant, labour and materials required for such work and all 

costs incurred shall be deemed to be included in his rates for excavation. 
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322. SUBMARINE PIPELINE 

The Pipeline shall be laid with adequate anchor and lateral support to prevent lateral 
movement due to currents, waves or ground movement and avoiding long suspended 
spans. The pipeline may be laid exposed on the sea bed with adequate support or laid in 
trench.  Trenching can be done prior to pipeline lay (pre-trenching), or afterward by seabed 
removal from below the pipeline (post-trenching).  The materials for the pipes and fittings, 
jointing and concrete works shall be as per Chapter 7 of the Specifications. 
The Contractor shall provide a Detailed Method Statement of Pipe Laying, Support, etc. 
prior to commencement of works for approval by the Engineer. 
 

323. SOIL STABILISATION 

 Where the fill material or natural ground requires conditioning for stabilization, the  
requirements of BS BS 1924-2:1990 for Stabilized materials for civil engineering 
purposes. Methods of test for cement-stabilized and lime-stabilized materials, shall be 
followed. 
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4. CONCRETE 

 

SCOPE OF SECTION 

This section covers the materials, design of mixes, mixing, transport, placing, compaction 
and curing of concrete and mortar required in the Works.  It also covers formwork and 
reinforcement for concrete. 

DEFINITIONS 

Structural concrete is any class of concrete which is used in reinforced, prestressed or 
unreinforced concrete construction, which is subject to stress. 
 
Non-structural concrete is composed of materials complying with the Specification but 
for which no strength requirements are specified and which is used only for filling voids, 
blinding foundations and similar purposes where it is not subjected to significant stress. 
 
A formed surface is a face which has been cast against formwork. 
 
An unformed surface is a horizontal or nearly horizontal surface produced by screeding 
or trowelling to the level and finish required. 
 
A pour refers to the operation of placing concrete into any mould, bay or formwork, etc. 
and also to the volume which has to be filled.  Pours in vertical succession are referred to 
as lifts. 

401. THE DESIGN OF CONCRETE MIXES 

a) Cement  
 
Cement for structural concrete shall be CEM I – 42.5 to KS EAS 18-1 and KS EAS 
183 

 
b) Classes of Concrete 
 

The classes of structural concrete to be used in the works shall be those shown on 
the Drawings and designated in Table 4.1, in which the class designation includes 
two figures.  The first figure is the nominal strength at 28 days expressed in N/mm2 
and the second figure is the maximum nominal size of aggregate in the mix 
expressed in millimeters. 
 

c) Design of Proposed Mixes 
 

The Contractor shall design all the concrete mixes called for on the Drawings, 
making use of the ingredients which have been approved by the Engineer for use 
in the Works and in compliance with the following requirements:- 
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Table 4-1: Concrete Classes and Strengths 

 
Class of 

Concrete 

 
Nominal 
Strength 

 
Maximum 
Nominal 

Size 

Maximum 
Water / Cement 

Ratio 

 
Trial Mixes 

Target 
Mean 

Early Works Test 
Cubes (Clause 401 d) 

 N/mm2 of Aggregate 
mm 

 
 

A 

 
 

B 

Strength  
(Clause 401 

c)  
N/mm2 

Any one 
Cube 

N/mm2 

Average of 
any Group 
of 4 Cubes 

N/mm2 

10/75 10 75 0.60 0.55 13.5 8.5 13.3 

15/75 15 75 0.60 0.50 21.5 12.8 20.0 

15/40 15 40 0.60 0.50 21.5 12.8 20.0 

15/20 15 20 0.57 0.50 21.5 12.8 20.0 

20/40 20 40 0.55 0.48 31.5 17.0 27.5 

20/20 20 20 0.53 0.48 31.5 17.0 27.5 

20/10 20 10 0.50 0.48 31.5 17.0 27.5 

25/40 25 40 0.52 0.46 36.5 21.3 32.5 

25/20 25 20 0.50 0.46 36.5 21.3 32.5 

25/10 25 10 0.48 0.46 36.5 21.3 32.5 

30/40 30 40 0.50 0.45 41.5 25.5 37.5 

30/20 30 20 0.48 0.45 41.5 25.5 37.5 

30/10 30 10 0.47 0.45 41.5 25.5 37.5 

40/20 40 20 0.46 0.43 51.5 34.0 47.5 

40/10 40 10 0.45 0.43 51.5 34.0 47.5 

 
 
NOTES:  1. Under water/cement ratio, column A applies to moderate and intermediate 

exposure, and column B applies to severe exposure.  See NOTE after Table 4.2. 
 

    2. In case of concrete having a maximum aggregate size of 40mm or less, 150mm 
cubes should be used. 

 
 In case of concrete having a 75mm or larger aggregate, 200mm cubes should be 

used. 
 

i) The aggregate portion shall be well graded from the nominal maximum size 
of stone down to the 150 micron size. 
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ii) The cement content shall be such as to achieve the strengths called for in 
Table 4.1 but in any case not less than the minimum necessary for 
impermeability and durability shown in Table 4.2. 

 
iii) The workability shall be consistent with ease of placing and proper 

compaction having regard to the presence of reinforcement and other 
obstructions. 

 
iv) The water/cement ratio shall be the minimum consistent with adequate 

workability but in any case not greater that that shown in Table 4.1 taking 
due account of any water contained in the aggregates.  The Contractor shall 
take into account that this requirement may in certain cases require the 
inclusion of a workability agent in the mix. 

 
v) The drying shrinkage determined in accordance with BS 1881 shall not be 

greater than 0.05 percent. 
 

Table 4-2: Minimum Strengths 

Minimum Cement Content - kg/m3 of  
Compacted Concrete 

Class of Concrete Moderate Exposure Intermediate 
Exposure 

Severe Exposure  

10/75,15/75 200 220 270 
15/40, 20/40, 25/40, 30/40 240 270 290 
15/20, 20/20, 25/20, 30/20 260 300 330 
40/20 300 320 330 
20/10, 25/10, 30/10 300 340 390 
40/10 310 340 390 

 
NOTEs:  the minimum cement contents shown in the above table are required in order to achieve 
impermeability and durability.  In order to meet the strength requirements in the Specification 
higher contents may be required. 

 
 The categories applicable to the Works are based broadly on the factors listed 

hereunder: 
 
 Moderate exposure Surface sheltered from severe rain; 

buried concrete, concrete continuously under water 
 
 Intermediate  

exposure Surface exposed to driving rain; alternate wetting and 
drying; traffic; corrosive fumes; heavy condensation 

 
Severe exposure Surface exposed to sea water, moorland water having a pH 

of 4.5 or less, groundwater containing sulphates. 
 
 
 
 

c) Trial mixes 
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At least six weeks before commencing placement of concrete in the Permanent 
Works trial mixes shall be prepared for each class of concrete specified. 
 
For each mix of concrete for which the Contractor has proposed a design, he shall 
prepare three separate batches of concrete using the materials which have been 
approved for use in the works and the mixing plant which he proposes to use for 
the Works.  The volume of each batch shall be the capacity of the concrete mixer 
proposed for full production. 
 
Samples shall be taken from each batch and the following action taken, all in 
accordance with BS 1881:- 
 
i) The slump of the concrete shall be determined. 
 
ii) Six test cubes shall be cast from each batch.  In the case of concrete having 

a maximum aggregate size of 40mm or less, 150mm cubes shall be used.  
In the case of concrete containing 75mm or larger aggregate, 200mm cubes 
shall be used and in addition any pieces of aggregate retained on a 53mm 
BS sieve shall be removed from the mixed concrete before casting the 
cubes. 

 
iii) Three cubes from each batch shall be tested for compressive strength at 

seven days and the remaining three at 28 days. 
 
iv) The density of all the cubes shall be determined before the strength tests 

are carried out. 
 

Subject to the agreement of the Engineer, the compacting factor apparatus may be used in 
place of a slump cone.  In this case the correlation between slump and compacting factor 
shall be established during preparation of the trial mixes. 
 
The average strength of the nine cubes tested at 28 days shall be not less than the target 
mean strength shown in Table 4.1. 
 
The Contractor shall also carry out tests to determine the drying shrinkage of the concrete 
unless otherwise directed by the Engineer. 
 
Based on the results of the tests on the trial mixes, the Contractor shall submit full details 
of his proposals for mix design to the Engineer, including the type and source of each 
ingredient, the proposed proportions of each mix and the results of the tests on the trial 
mixes. 
 
If the Engineer does not agree to a proposed concrete mix for any reason, the Contractor 
shall amend his proposals and carry out further trial mixes.  No mix shall be used in the 
works without the written consent of the Engineer. 
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d) Quality control of concrete production 
 

i) Sampling 
 
 For each class of concrete in production at each plant for use in the works, 

samples of concrete shall be taken at the point of mixing and/or of 
deposition as instructed by the Engineer, all in accordance with the 
sampling procedures described in BS 1881 and with the additional 
requirements as set out below. 

 
 Six number 150mm or 200mm cubes as appropriate shall be made from 

each sample and shall be cured and tested all in accordance with BS 1881, 
two at seven days and the other four at 28 days. 

 
 Each sample shall be taken from one batch selected at random and at 

intervals such that each sample represents not more than 20m3 of concrete 
unless the Engineer agrees to sampling at less frequent intervals. 

 
 Until compliance with the Specification has been established the frequency 

of sampling shall be three times that stated above or such lower frequency 
as may be instructed by the Engineer. 

 
ii) Testing 
 
1) The slump or compacting factor of the concrete shall be determined for 

each batch from which samples are taken and in addition for other batches 
at the frequency instructed by the Engineer.  

 
 The slump of the concrete in any batch shall not differ from the value 

established by the trial mixes by more than 25mm or one third of the value, 
whichever is the greater. 

  
 The variation in value of the compacting factor, if used in place of a slump 

value, shall be within the following limits: 
 
 For value of 0.9 or more  +0.03 
 For value of between 0.8 and 0.9 +0.04 
 For values of 0.8 or less  +0.05 
 
2) The water/cement ratio as estimated from the results of (a) above, 

determined by samples from any batch shall not vary by more than five per 
cent from the value established during the trial mixes. 

 
3) The air content of air entrained concrete in any batch shall be within 1.5 

units of the required value and the average value of four consecutive 
measurements shall be within 1.0 unit of the required value, expressed as a 
percentage of the volume of freshly mixed concrete. 

 
4) Until such time as sufficient test results are available to apply the method 

of control described in (e) below, the compressive strength of the concrete 
at 28 days shall be such that no single result is less than the value shown in 
Table 4.1 under the heading early works test cubes’ and also that the 
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average value of any four consecutive results is not less than the value 
shown in Table 4.1 under the same heading. 

 
 The 7-day cube result may be used as an early strength indicator, at the 

discretion of the Engineer. 
 
5) When test cube results are available for at least 20 consecutive batches of 

any class of concrete mixed in any one plant, the average of any four 
consecutive results at 28 days shall exceed the nominal strength by not less 
than half the current margin (Table 4.3) and each individual result shall not 
be less than 85 per cent of the nominal strength. 

 
 The current margin shall be defined as 1.64 times the standard deviation of 

cube tests on at least 20 separate consecutive batches produced from one 
plant over a period exceeding five days but not exceeding six months or on 
at least 50 separate consecutive batches produced from one plant over a 
period not exceeding 12 months.  If both figures are available, the smaller 
shall be taken. 

 
 The current margin shall in any case not be less than the figure given 

below:- 
 

Table 4-3: Minimum Current Margin for the Test Cubes 

 Minimum Current Margin for 
 10N/mm2 15N/mm2 & 

above 
20N/mm2 

After 20 batches 3.3 5 7.5 
After 50 batches 1.7 2.5 3.8 

 
Failure to comply with requirements: 

 
 If any one test cube result in a group of four consecutive results is less than 

85% of the nominal strength but the average of the group of which it is part 
satisfies the strength requirement, then only the batch from which the failed 
cube was taken shall be deemed not to comply with the Specification. 

 
If more than one cube result in a group of four consecutive results is less than 85% of the 
nominal strength or if the average strength of the group fails to satisfy the strength 
requirement then all the batches between those represented by the first and last cubes in 
the group shall be deemed not to comply with the Specification, and the Specification, and 
the Contractor shall immediately adjust the mix design subject to the agreement of the 
Engineer to restore compliance with the Specification.  After adjustment of the mix design 
the Contractor will again be required to comply with sub-clauses 401(b) and 401(c) of this 
Section of the Specification. 
 
The Contractor shall take necessary action to remedy concrete which does not comply with 
this Specification.  Such action may include but is not necessarily confined to the 
following:- 
 

i) Increasing the frequency of sampling until control is again established.  
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ii)  Cutting test cores from the concrete and testing in accordance with SRN 
117. 

iii)  Carrying out strengthening or other remedial work to the concrete where 
 possible or appropriate. 

iv) Carrying out non-destructive testing such as load tests on beams. 
v) Removing the concrete. 

402. MIXING CONCRETE 

 Before any plant for batching, mixing, transporting, placing, compacting and finishing 
concrete is ordered or delivered to site, the Contractor shall submit to the Engineer full 
details including drawings of all the plant which he proposes to use and the arrangements 
he proposes to make. 

 
 If the Contractor proposes to use ready mixed concrete he shall submit to the Engineer for 

his approval full details and test results of the concrete mixes.  The Engineer may approve 
the use of ready mixed concrete provided that: 

 
a) The proposed mixes, the material to be used and the method of storage and 
 mixing comply with the requirements of the Specification; and 
b) Adequate control is exercised during mixing. 

 
Approval for the use of ready mixed concrete may be withdrawn if the Engineer is not 
satisfied with the control of the materials being used and control during mixing. 
 
The mixing of concrete shall be carried out at central plant located at a site remote from 
place of discharge of mixed concrete.  The mixed concrete shall be transported from the 
central plant using transit lorry mixers and/or agitator trucks. 
 
Batching and mixing plants shall be modern efficient equipment complying with the 
requirements of SRN 118 and capable of producing a uniform distribution of the 
ingredients throughout the mass.  Truck mixes shall comply with the requirements of SRN 
121 and shall only be used with the prior agreement of the Engineer.  If the plant proposed 
by the Contractor does not fall within the scope of SRN 118, it shall have been tested in 
accordance with SRN 119 and shall have a mixing performance within the limits specified 
in SRN 118. 
 
All mixing operations shall be under the control of an experienced supervisor. 
 
The aggregate storage bins shall be provided with drainage Facility arranged so that 
drainage water is not discharged to the weigh hoppers.  Each bin shall be drawn down at 
least once per week and any accumulations of mud or silt removed. 
 
Cement and aggregate shall be batched by weight.  Water may be measured by weight or 
volume. 
 
The weighing and water dispensing mechanisms shall be maintained in good order.  Their 
accuracy shall be maintained within the tolerances described in SRN 118 and checked 
against accurate weighs and volumes when required by the Engineer.  
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The weights of cement and of each size of aggregate as indicated by the mechanisms 
employed shall be within a tolerance of plus or minus two percent of the respective weights 
per batch agreed by the Engineer. 
 
The Contractor shall provide standard test weights at least equivalent to the maximum 
working load used on the most heavily loaded scale and other auxiliary equipment required 
for checking the satisfactory operation of each scale or other measuring device.  Tests shall 
be made by the Contractor at least once a week or at intervals to be determined by the 
Engineer and shall be carried out in his presence.  For the purpose of carrying out these 
tests, there shall be easy access for personnel to the weigh hoppers.  The Contractor shall 
furnish the Engineer with copies of the complete results of all check tests and shall make 
any adjustments, repairs or replacements necessary to ensure satisfactory performance. 
 
The nominal drum or pan capacity of the mixer shall not be exceeded.  The turning speed 
and the mixing time shall be as recommended by the manufacturer, but in addition, when 
water is the last ingredient to be added, mixing shall continue  for at least one minute after 
all the water has been added to the drum or pan. 
 
The blades of pan mixers shall be maintained within the tolerances specified by the 
manufacturer of the mixer and the blades shall be replaced when it is no longer possible to 
maintain the tolerances by adjustment. 
 
Mixers shall be fitted with an automatic recorder registering the number of batches 
discharged. 
 
The water to be added to the mix shall be reduced by the amount of free water contained 
in the coarse and fine aggregates.  This amount shall be determined by the Contractor by 
a method agreed by the Engineer immediately before mixing begins each day and 
thereafter at least once per hour during concreting and for each delivery of aggregates 
during concreting.  When the correct quantity of water, determined as set out in the 
Specification, has been added to the mix, no further water shall be added, either during 
mixing or subsequently. 
 
After mixing for the required time, each batch shall be discharged completely from the 
mixer before any materials for the succeeding batch are introduced. 
 
Mixers which have been out of use for more than 30 minutes shall be thoroughly cleaned 
before any fresh concrete is mixed and thereafter the first batch of concrete through the 
mixers shall contain only half the normal quantity of coarse aggregate.  This batch shall 
be mixed for one minute longer than the time applicable to a normal batch. 
 
Mixers shall be cleaned out before changing to another type of cement. 

403. HAND-MIXED CONCRETE 

Concrete for structural purposes shall not be mixed by hand.  Where non-structural 
concrete is required, hand mixing may be carried out subject to the agreement of the 
Engineer. 
 
The mixing shall be done on a hard impermeable surface.  The materials shall be turned 
over not less than three times dry, water shall then be sprayed on and the materials again 
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turned over not less than three times in a wet condition and worked together until a mixture 
of uniform consistency is obtained. 
 
For hand mixed concrete the specified quantities of cement shall be increased by 10% and 
not more than 0.5 cubic meter shall be mixed at one time.  During windy weather efficient 
precautions shall be taken to prevent cement from being blown away during the process 
of gauging and mixing. 

404. TRANSPORT OF CONCRETE 

The concrete shall be discharged from the mixer and transported to the Works by means 
which shall prevent adulteration, segregation or loss of ingredients, and which shall ensure 
that the concrete is of the required workability and consistency at the point and time of 
placing.  The loss of slump between discharge from the mixer and placing shall not exceed 
25mm.  The mixed concrete shall be transported using agitator trucks or transit truck 
mixers.  The agitating speed of the drum shall be between 2 and 4 rpm.  The interval 
between feeding of water into the mixer drum and final discharging of the concrete shall 
not exceed one hour. 
 
The time elapsed between mixing and placing a batch of concrete shall be as short as 
practicable and in any case not longer than will permit completion of placing and 
compaction before the onset of initial set.  If the placing of any batch of concrete is delayed 
beyond this period, the concrete shall not be placed in the Works. 

405. PLACING OF CONCRETE 

a) Consent for placing 
 

Concrete shall not be placed in any part of the Works until the Engineer’s consent 
has been given in writing, and the Contractor shall give the Engineer at least 1 full 
working day’s notice of his intention to place concrete. 
 
If concrete placing is not commenced within 24 hours of the Engineer’s consent 
the Contractor shall again request consent as specified above. 
 

b) Preparation of surface to receive concrete 
 

Excavated surfaces on which concrete is to be deposited shall be prepared as set 
out in Section 3 of this Specification. 
 
Existing concrete surfaces shall be prepared as set out in Clause 414.  Before 
deposition of further concrete they shall be clean, hard and sound and shall be wet 
but without any free-standing water. 
 
Any flow of water into an excavation shall be diverted through proper side drains 
to a sump, or be removed by other suitable methods which will prevent washing 
away the freshly deposited concrete or any of its constituents.  Any underdrains 
constructed for this purpose shall be completely grouted up when they are no longer 
required by a method agreed by the Engineer. 
 
Unless otherwise instructed by the Engineer surfaces against which concrete is to 
be placed shall receive a prior coating of mortar mixed in the proportions similar 
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to those of the fines portion in the concrete to be placed.  The mortar shall be kept 
ahead of the concrete.  The mortar shall be well worked into all parts of the 
excavated surface and shall not be less than 5mm thick. 
 
If any fissures have been cleaned out as described in Section 3 of this Specification 
they shall be filled with mortar or with concrete as instructed by the Engineer. 
The amount of mortar placed at any one time shall be limited so that it does not dry 
out or set before being covered with concrete. 

 
 c) Chutes 
 

In general, transportation of concrete by the use of chutes will not be permitted 
unless approved by the Engineer.  The chute shall have a section with round corners 
and shall have a proper fixed slope so as to allow the concrete to flow satisfactorily 
and without segregation.  The lower end of chute shall be provided with a drop 
chute not less than 0.6m in height to avoid segregation of falling concrete.  The 
height of drop shall not exceed 1.5m.  Chutes shall be protected from direct 
sunlight, wind and rain. 

 
 d) Concrete pump or placer 
 

The type and capacity of pump shall be determined to meet the specified 
requirements, taking into account the placing speed, construction schedule, quality 
of concrete, location to which concrete is poured, etc.  Diameter of the delivery 
pipes shall be not smaller than 3 times of the maximum size of aggregates to be 
used in the concrete. 
 
Delivery pipes shall be so installed as to permit easy removal.  Before starting the 
pump or placer operation, about one cubic metre of mortar with the same 
proportion of water, admixture, cement and fine aggregate as designated for the 
regular concrete mix shall be passed through the pipe.  The pipe shall be set as 
straight and horizontally as possible to prevent clogging of the concrete mix in the 
pipe.  The supports of the pipe line shall be stiff enough to fix the pipes firmly 
without adverse effect on forms and reinforcing steel already set in position.  Care 
shall be taken to prevent leakage of the concrete mix from the pipe line or any other 
part. 
 
Air boosters shall not be used except in conditions where the outlet of the pipe is 
completely embedded at least 2 metres in fresh concrete. 
 

e) Placing procedures 
 

The concrete shall be deposited as nearly as possible in its final position.  It shall 
be placed so as to avoid segregation of the concrete and displacement of the 
reinforcement, other embedded items, or formwork.  It shall be brought up in layers 
approximately parallel to the construction joint planes and not exceeding 500mm 
in compacted thickness unless otherwise permitted or directed by the Engineer, but 
the layers shall not be thinner than four times the maximum nominal size of 
aggregate. 
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Layers shall be placed so that they do not form feather edges nor shall they be 
placed on a previous layer which has taken its initial set.  In order to comply with 
this requirement, a layer may be started before completion of the preceding layer. 
 
All the concrete in a single bay or pour shall be placed in a continuous operation.  
It shall be carefully worked round all obstructions, irregularities in the foundations 
and the like so that all parts are completely full of compacted concrete with no 
segregation or honeycombing.  It shall also be carefully worked round and between 
waterstops, reinforcement, embedded steelwork and similar items which protrude 
above the surface of the completed pour. 
 
All work shall be completed on each batch of concrete before its initial set 
commences and thereafter the concrete shall not be disturbed before it has set hard.  
No concrete that has partially hardened during transit shall be used in the Works 
and the transport of concrete from the mixer to the point of placing shall be such 
that this requirement can be complied with. 
 
Concrete shall not be placed during rain which is sufficiently heavy or prolonged 
as to wash mortar from coarse aggregate on the exposed faces of fresh concrete.  
Means shall be provided to remove any water accumulating on the surface of the 
placed concrete.  Concrete shall not be deposited into such accumulation of water. 
In drying weather, covers shall be provided for all fresh concrete surfaces which 
are not being worked on.  Water shall not be added to concrete for any reason. 
 
When concrete is discharged above its place of final deposition, segregation shall 
be prevented by the use of chutes, downpipes, trunking, baffles or other appropriate 
devices, as approved by the Engineer. 
 
Forms for walls, columns and other thin sections of significant height shall be 
provided with openings or other devices that will permit the concrete to be placed 
in a manner that will prevent segregation and accumulations of hardened concrete 
on the formwork or reinforcement above the level of the placed concrete. 
 
When it is necessary to place concrete under water the Contractor shall submit to 
the Engineer his proposals for the method and equipment to be employed.  The 
concrete shall be deposited either by bottom-discharging watertight containers or 
through funnel-shaped tremies which are kept continuously full with concrete up 
to level above the water and which shall have the discharging bottom fitted with a 
trapdoor and immersed in the concrete in order to reduce to a minimum the contact 
of the concrete with the water.  Special care shall be taken to avoid segregation. 
 
If the level of concrete in a tremie pipe is allowed to fall to such an extent that 
water enters the pipe, the latter shall be removed from the pour and filled with 
concrete before being again lowered into the placing position.  During and after 
concreting under water, pumping or dewatering in the immediate vicinity shall be 
suspended if there is any danger that such work will disturb the freshly placed 
concrete. 
 

f) Interruptions to placing 
 

If concrete placing is interrupted for any reason and the duration of the interruption 
cannot be forecast or is likely to be prolonged, the Contractor shall immediately 
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take the necessary action to form a construction joint so as to eliminate as far as 
possible feather edges and sloping top surfaces and shall thoroughly compact the 
concrete already placed in accordance with Clause 406.  All work on the concrete 
shall be completed while it is still plastic and it shall not thereafter be disturbed 
until it is hard enough to resist damage.  Plant and materials to comply with this 
requirement shall be readily available at all times during concrete placing. 
 
Before concreting is resumed after such an interruption the Contractor shall cut out 
and remove all damaged or uncompacted concrete, feather edges or any other 
undesirable features and shall leave a clean sound surface against which the fresh 
concrete may be placed. 
 
If it becomes possible to resume concrete placing without contravening the 
Specification and the Engineer consents to a resumption, the new concrete shall be 
thoroughly worked in and compacted against the existing concrete so as to 
eliminate any cold joints. 

 
g) Dimensions of pours 
 

Unless otherwise agreed by the Engineer, pours shall not be more than two metres 
high and shall as far as possible have a uniform thickness over the plan area of the 
pour.  Concrete shall be placed to the full planned height of all pours except in the 
circumstances described in sub-clause 405(d). 
 
The Contractor shall plan the dimensions and sequence of pours in such a way that 
cracking of the concrete does not take place due to thermal or shrinkage stresses. 
 

h) Placing sequence 
 

The Contractor shall arrange that as far as possible the intervals between placing 
successive lifts of concrete in one section of the Works are of equal duration.  This 
duration shall normally be not less than three or more than seven days under 
temperate weather conditions unless otherwise agreed by the Engineer. 
 
Where required by the Engineer to limit the opening of construction joints due to 
shrinkage, concrete shall not be placed against adjacent concrete which is less than 
21 days old. 
 
When the drawings call for contraction gaps in concrete, these shall be of the 
widths and in the locations shown on the drawings and they shall not be filled until 
the full time interval shown on the drawings has elapsed. 

406. COMPACTION OF CONCRETE 

The concrete shall be fully compacted throughout the full extent of the placed layer.  It 
shall be thoroughly worked against the formwork and around any reinforcement and other 
embedded items, without displacing them.  Particular care shall be taken at arises and other 
confined spaces.  Successive layers of the same pour shall be thoroughly worked together. 
 
Concrete shall be compacted with the assistance of mechanical immersion vibrators, unless 
the Engineer agrees to another method. 
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Immersion vibrators shall operate at a frequency of between 7,000 and 10,000 cycles per 
minute.  The Contractor shall ensure that vibrators are operated at pressures and voltages 
not less than those recommended by the manufacturer in order that the compactive effort 
is not reduced. 
 
A sufficient number of vibrators shall be operated to enable the entire quantity of concrete 
being placed to be vibrated for the necessary period and, in addition, standby vibrators 
shall be available for instant use at each place where concrete is being placed. 
 
Where the concrete contains aggregate with a nominal size of 75mm or more, vibrators 
with a diameter of 100mm or more shall be used. 
 
Vibration shall be continued at each point until the concrete ceases to contract, a thin layer 
of mortar has appeared on the surface and air bubbles have ceased to appear.  Vibrators 
shall not be used to move concrete laterally and shall be withdrawn slowly to prevent the 
formation of voids. 
 
Vibration shall not be applied by way of reinforcement nor shall vibrators be allowed to 
touch reinforcement or other embedded items.  The vibrators shall be inserted vertically 
into the concrete to penetrate the layer underneath at regular spacing.  The spacing shall 
not exceed the distance from the vibrator over which vibration is visibly effective. 

407. CURING OF CONCRETE 

a) General 
 

Concrete shall be protected during the first stage of hardening from loss of moisture 
and from the development of temperature differentials within the concrete 
sufficient to cause cracking.  The methods used for curing shall not cause damage 
of any kind to the concrete. 
 
Curing shall be continued for as long as may be necessary to achieve the above 
objectives but in any case for at least seven days or until the concrete is covered by 
later construction whichever is the shorter period. 
 
The above objectives are dealt with in sub-clause 407(b) and (c) but nothing shall 
prevent both objectives being achieved by a single method where circumstances 
permit. 
 
The curing process shall commence as soon as the concrete is hard enough to resist 
damage from the process, and in the case of large areas or continuous pours, shall 
commence on the completed section of the pour before the rest of the pour is 
finished. 
 
Details of the Contractor’s proposals for curing concrete shall be submitted to the 
Engineer before the placing of concrete commences in the Works. 
 
Formed surfaces may be cured by retaining the formwork in place for the required 
curing period. 
 
If the use of the foregoing methods is inappropriate, surfaces which will not have 
further concrete bonded to them and which are not to receive an application of a 
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finish may be cured by the application of a curing compound having an efficiency 
index of at least 90 percent.  Curing compounds shall contain a fugitive dye to 
enable the extent of the spread to be seen easily. 
 
Curing compound is used on surfaces exposed to the atmosphere shall contain 
sufficient finely divided flake aluminium in suspension to produce a complete 
coverage of the surface with a metallic finish when applied at the rate 
recommended by the manufacturer. 
 
Curing compounds shall become stable and impervious to the evaporation of water 
from the concrete surface within 60 minutes of application.  The material shall not 
react chemically with the concrete surfaces for at least the first four days of the 
curing period. 
 
If instructed by the Engineer, the Contractor shall, in addition to the curing 
provisions set out above provide a suitable form of shading to prevent the direct 
rays of the sun reaching the concrete surfaces for at least the first four days of the 
curing period. 
 

b) Loss of moisture 
 

Exposed concrete surfaces shall be closely covered with impermeable sheeting, 
properly secured to prevent its removal by wind and the development of air spaces 
beneath it.  Joints in the sheeting shall be lapped by at least 300mm. 
 
If for some reason it is not possible to use impermeable sheeting, the Contractor 
shall keep the exposed surfaces continuously wet by means of a water spray or by 
covering with a water absorbent material which is kept wet, unless this method 
conflicts with sub-clause 407(c). 
Water used for curing shall be of the same quality as that used for concrete mixing 
as stated in sub-clause 724(g). 

 
c) Limitation of temperature differential 
 

The Contractor shall limit the development of temperature differentials in concrete 
after placing by any means appropriate to the circumstances including the 
following: 
 
i) Limiting concrete temperatures at placing as set out in sub-clause 409(b); 
 

ii) Use of low heat cement, subject to the agreement of the Engineer; 
 

iii) Insulation of exposed concrete surface by insulating blankets.  Such 
blankets shall have an insulation value at least equivalent to 50mm of dry 
mineral wool; 

 

iv) Leaving formwork in place during the curing period.  Steel forms shall be 
suitably insulated on the outside; 

 

v) Preventing rapid dissipation of heat from surfaces by shielding from wind; 
 

vi) Avoiding the use of water sprays when such use would cause rapid cooling 
of the surface. 
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408. PROTECTION OF FRESH CONCRETE 

Freshly placed concrete shall be protected from rainfall and from water running over the 
surface until it is sufficiently hard to resist damage from these causes. 
No traffic shall be allowed on any concrete surface until such time as it is hard enough to 
resist damage by such traffic. 
 
Concrete placed in the Works shall not be subjected to any loading until it has attained at 
least its nominal strength as defined in Clause 401. 
 
If the Contractor desires to impose loads on newly-placed concrete, he shall make at least 
three test cubes and cure them in the same conditions as the concrete they represent.  These 
cubes shall be tested singly at suitable intervals in order to estimate the time at which the 
nominal strength is reached. 

409. CONCRETING IN HOT WEATHER 

a) General 
 

The Contractor shall prevent damage to concrete arising from exposure to extreme 
temperatures, and shall maintain in good working order all plant and equipment 
required for this purpose. 
 
In the event that conditions become such that even with the use of the equipment 
the requirements cannot be met, concrete placing shall immediately cease until 
such time as the requirements can again be met. 
 

b) Concrete placing in hot weather 
 

During hot weather the Contractor shall take all measures necessary to ensure that 
the temperature of concrete at the time of placing in the Works does not exceed 30 
degrees centigrade and that the concrete does not lose any moisture during 
transporting and placing. 
 
Such measures may include but are not necessarily limited to the following:- 
 
i) Shielding aggregates from direct sunshine. 
 

ii) Use of a mist water spray on aggregates 
 

iii) Sun shields on mixing plants and transporting equipment. 
 

iv) Cooling the mixing water.  If ice is used for this purpose it should preferably 
be in flake form.  Lump ice shall not be allowed to enter the tank supplying 
the mixer drum. 

 

v) Covering skips closely with polythene sheet so that the latter is in contact 
with the concrete. 

 
Areas in which concrete is to be placed shall be shielded from direct sunshine and rock or 
concrete surfaces shall be thoroughly wetted to reduce absorption of water from the 
concrete placed on or against them. 
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After concrete in any part of an area has been placed, the selected curing process shall be 
commenced as soon as possible.  If any interval occurs between completion of placing and 
start of curing, the concrete shall be closely covered during the interval with polythene 
sheet to prevent loss of moisture. 

410. FINISHES ON UNFORMED SURFACES 

Horizontal or nearly horizontal surfaces which are not cast against formwork shall be 
finished to the class shown on the drawings and defined hereunder. 
 
UF 1 Finish 
 
All surfaces on which no higher class of finish is called for on the drawings or instructed 
by the Engineer shall be given a UF 1 finish. 
 
The concrete shall be levelled and screeded to produce a uniform plain or ridged surface, 
surplus concrete being struck off by a straight edge immediately after compaction. 
 
UF 2 Finish 
 
This is a floated finish for roof or floor slabs and other surfaces where a hard trowelled 
surface is not required. 
 
The surface shall first be treated as a Class UF 1 finish and after the concrete has hardened 
sufficiently, it shall be floated by hand or machine sufficiently only to produce a uniform 
surface free from screed marks. 
 
UF 3 Finish 
 
This is a hard trowelled surface for use where weather resistance or appearance is 
important, or which is subject to high velocity water flow. 
 
The surface shall be floated as for a UF 2 finish but to the tolerance stated below.  When 
the moisture film has disappeared and the concrete has hardened sufficiently to prevent 
laitance from being worked to the surface, it shall be steel trowelled under firm pressure 
to produce a dense, smooth uniform surface free from trowel marks. 
 

Table 4-4: Surface Tolerances 

Class of  Tolerance in mm.  See notes 
Finish A B C 
UF 1 N/A 10 + 20 or - 10 
UF 2 Nil 10 + 20 or - 10 
UF 3 Nil 5 + 12.5 or -7.5 

 
NOTES: 
 

1. Column A is the maximum allowable value of any sudden change of level in the 
surface. 

 

2. Column B is the maximum allowable value of any gradual irregularity of the 
surface, as indicated by the gap between the surface and a three meter long straight 
edge or correctly shaped template placed on the surface. 
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3. Column C is the maximum allowable value of the difference in level or position 
between a three meter long straight edge or correctly shaped template placed on 
the surface and the specified level or position of that surface. 

 
Where dimensional tolerances are given on the drawings or in this Special Specification 
they shall take precedence over those given in Table 4.4. 

411. MORTAR 

This clause covers mortar for use ahead of concrete placing, and other uses not covered 
elsewhere in the Specification. 
 
Mortar shall be composed of fine aggregate complying with Clause 729 and Ordinary 
Portland Cement complying with SRN 103.  The mix proportions shall be as stated on the 
drawings or elsewhere in this Specification or if not stated shall be one part of cement to 
two parts of fine aggregate by weight. 
 
Small quantities of mortar may be hand mixed but for amounts over 0.5 cubic meter a 
mechanical mixer shall be used. 
 
The water content of the mortar shall be as low as possible consistent with the use for 
which it is required but in any case the water/cement ratio shall not be more than 0.5. 
 
Mortar which is specified as ‘dry pack’ shall be mixed with sufficient water for the mix to 
become cohesive but not plastic when squeezed in the hand.  Dry pack mortar shall be 
rammed into the cavity it is required to fill, using a hand rammer with sufficient force to 
ensure full compaction. 

412. CONCRETE FOR SECONDARY PURPOSES 

a) Non-structural concrete (NS concrete) shall be used only for non-structural 
purposes where shown on the drawings. 

 
NS concrete shall be composed of ordinary Portland cement complying with SRN 
103 and aggregates complying with SRN 108-111 including all-in aggregate within 
the grading limits of SRN 109 and SRN 111. 
 
The weight of cement mixed with 0.3 cubic meters of combined or all-in aggregate 
shall not be less than 50 kg.  The mix shall be proportioned by weight or by volume.  
The maximum aggregate size shall be 40mm nominal. 
 
The concrete shall be mixed by machine or by hand to a uniform colour and 
consistency before placing.  The quantity of water used shall not exceed that 
required to produce a concrete with sufficient workability to be placed and 
compacted where required. 
 
The concrete shall be compacted by hand or by mechanical vibration. 
 

b) No Fines concrete (NF concrete) is intended for use where a porous concrete is 
required and shall only be used where shown on the drawings or instructed by the 
Engineer. 
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The mix shall consist of ordinary Portland cement complying with SRN 115.  The 
aggregate size shall be 40mm to 10mm only.  The weight of cement mixed with 
0.3 cubic metre of aggregate shall not be less than 50 kg.  The quantity of water 
shall not exceed that required to produce a smooth cement paste which will coat 
evenly the whole of the aggregate. 

413. RECORDS OF CONCRETE PLACING 

Records, in a form agreed by the Engineer, shall be kept by the Contractor of the details 
of every pour of concrete placed in the Works.  These records shall include class of 
concrete, location of pour, date of pour, ambient temperature and weather conditions 
during mixing and placing and concrete temperature at time of placing, moisture contents 
of aggregates, details of mixes, batch numbers, cement batch number, results of all tests 
undertaken, location of test cube sample points and details of any cores taken. 
 
The Contractor shall supply to the Engineer four copies of these records each week 
covering work carried out the preceding week.  In addition, he shall supply to the Engineer 
monthly histograms of all 28 day cube strengths together with accumulative and monthly 
standard deviations and any other information which the Engineer may require concerning 
the concrete placed in the works. 

414. CONSTRUCTION JOINTS 

Whenever concrete is to be bonded to other concrete which has hardened, the surface of 
contact between the sections shall be deemed a construction joint. 
 
Where construction joints are shown on the drawings, the Contractor shall form such joints 
in those positions.  The location of joints which the Contractor requires to make for the 
purpose of construction shall be subject to the agreement of the Engineer.  Construction 
joints shall be in vertical or horizontal planes except in sloping slabs where they shall be 
normal to the exposed surface or elsewhere where the drawings require a different 
arrangement. 
 
Construction joints shall be so arranged as to reduce to a minimum the effects of shrinkage 
in the concrete after placing, and shall be placed in the most advantageous positions with 
regard to stresses in the structures and the desirability of staggering joints. 
 
Feather edges of concrete at joint shall be avoided and any feather edges which may have 
formed where reinforcing bars project through a joint shall be cut back until sound concrete 
has been reached. 
 
The intersection of horizontal or near horizontal joints and exposed faces of concrete shall 
appear as straight lines produced by use of a guide strip fixed to the formwork at the top 
of the concrete lift, or by other means acceptable to the Engineer. 
 
Construction joints formed as free surfaces shall not exceed a slope of 20 per cent from 
the horizontal. 
 
The surface of the fresh concrete in horizontal or near horizontal joints shall be thoroughly 
cleaned and roughened by means of high pressure water and air jets when the concrete is 
hard enough to withstand the treatment without the leaching of cement.  The surface of 
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vertical or near vertical joints shall be similarly treated if circumstances permit the removal 
of formwork at a suitable time. 
 
Where concrete has become too hard for the above treatment to be successful, the surface 
whether formed or free is to be thoroughly scrabbled by mechanical means or wet sand 
blasted and then washed with clean water.  The indentations produced by scrabbling shall 
be not less than 10mm deep and shall not extend closer than 40mm to a finished face. 
 
If instructed by the Engineer the surface of the concrete shall be thoroughly brushed with 
a thin layer of mortar composed of one part of cement to two parts of sand by weight and 
complying with Clause 411 all as set out in sub-clause 405(b) immediately prior to the 
deposition of fresh concrete.  The mortar shall be kept just ahead of the fresh concrete 
being placed and the fresh layer of concrete shall be thoroughly and systematically vibrated 
to full depth to ensure complete bond with the adjacent layer. 
 
No mortar or concrete may be placed in position on or against a construction joint until the 
joint has been inspected and passed by the Engineer. 
 

415. EXPANSION AND CONTRACTION JOINTS 

Expansion and contraction joints are discontinuities in concrete designed to allow thermal 
or other movements in the concrete. 
 
Expansion joints are formed with a gap between the concrete faces to permit subsequent 
expansion of the concrete.  Contraction joints are formed to permit initial contraction of 
the concrete and may include provision for subsequent filling. 
 
Expansion and contraction joints shall be formed in the positions and in accordance with 
the details shown on the drawings or elsewhere in the Specifications. 

416. WATERSTOPS 

All references to waterstops include grout stops. 
 
Waterstops shall be of the material and form shown on the drawings.  No waterstop 
material shall be brought on the site until the Contractor has submitted full details of the 
materials he proposes to use, including samples, and these have been tested and approved 
by the Engineer.  All samples shall be of adequate length for testing. 
 
Waterstops shall be made of materials which are resistant to chlorides, sulphates, or other 
deleterious substances which may be present in the environment of the Works. 
 
Rubber waterstops may be of natural rubber and shall have an elongation at breaking stress 
of at least 500 percent at 25 degrees centigrade and shall allow a joint movement of at least 
50mm. 
Polyvinyl chloride (PVC) waterstops shall be extruded from an unfilled plasticised PVC 
polymer or copolymer which does not contain any reclaimed or scrap PVC.  PVC 
waterstops shall have an elongation at breaking stress of at least 225 percent at 25 degrees 
centigrade and shall allow a joint movement of at least 10mm. 
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Low modulus waterstops shall be of rubber or PVC as described above but shall have an 
elongation of at least 200 percent at 25 degrees centigrade under a tensile stress of 6 N/mm2 
and shall allow a joint movement of at least 50mm. 
 
Waterstops shall be supplied in lengths as long as possible consistent with ease of handling 
and construction requirements. 
 
In rubber or plastic materials, joints other than butt joints shall be supplied ready made by 
the manufacturer.  Butt joints shall be made on site in accordance with the manufacturer’s 
instructions and with equipment supplied for the purpose by the manufacturer. 
 
Waterstop material shall be stored carefully on site to avoid damage and contamination 
with oil, grease, or other pollutants.  Rubber and plastic waterstops shall be stored in cool 
well ventilated places away from direct sunlight. 
 
Rubber and plastic waterstops which are embedded in one side of a joint more than one 
month before the scheduled date of placing concrete on the other side, shall be protected 
from the sun. 
 
Waterstops shall be firmly fixed in the formwork so that they cannot be displaced during 
concrete placing and shall be completely free of all dirt, grease, oil, etc., before placing 
concrete.  Where eyelets are provided these shall be fully wired to the reinforcement and 
be the only means whereby the waterstop is fixed.  In no circumstances shall a waterstop 
be punctured with nails etc, as a means of fixing. 
 
Concrete shall be placed carefully round waterstops so as to avoid distortion or 
displacement and shall be fully compacted.  Where waterstops lie in a horizontal or nearly 
horizontal plane the Contractor shall ensure that no voids are left on the underside of the 
waterstop. 
 
Formwork around waterstops shall be carefully removed to avoid damage.  If waterstops 
suffer any damage which cannot be properly repaired in-situ the Engineer may require a 
section of concrete to be removed and the waterstop replaced. 

417. GROUTING OF POCKETS AND HOLES AND UNDERPINNING OF 
BASEPLATES 

Pockets and holding-down bolt holes shall be thoroughly cleaned out using compressed 
air and water jet.  Holes drilled by a diamond bit shall be roughened.  The pockets and 
holes shall be filled with grout consisting of cement and clean fresh water mixed in 
proportion of two parts by weight of cement to one part by weight of water.  The pouring 
of liquid grout shall cease as soon as each hole is filled and any excess grout on the surface 
of the concrete foundation shall be completely removed and the surface dried off before 
the next operation proceeds. 
 
 
 
 
The space between the top surface of foundation concrete and the underside of the 
baseplates shall be filled with a special mortar made up in the following proportions:- 
 

• Portland Cement  ......................... 50 kg. 
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• Fine aggregate  ........................... 50 kg. 
• An additive acceptable to the Engineer to counteract shrinkage in proportions 

recommended by the manufacturer. 
 

The special mortar shall be mixed with the lowest water-cement ratio which will result in 
a consistency of mix of sufficient workability to enable maximum compaction to be 
achieved. 
 
The special mortar shall then be well rammed in horizontally below the baseplate and from 
one edge only until it is extruded from the other three sides.  The mortar which has extruded 
shall then be rammed back to ensure complete support without voids. 

418. REMEDIAL WORK TO DEFECTIVE SURFACES 

If on stripping any formwork the concrete surface is found to be defective in any way, the 
Contractor shall make no attempt to remedy such defects prior to the Engineer’s inspection 
and the receipt of any instructions which the Engineer may give. 
 
Defective surfaces shall not be made good by plastering. 
 
Areas of honey combing (of a mild nature) which the Engineer agrees may be repaired 
shall be cut back to sound concrete or to 75mm whichever is the greater distance.  In the 
case of reinforced concrete the area shall be cut back to at least 25mm clear distance behind 
the reinforcement or to 75mm, whichever is the greater distance.  The cavity shall have 
sides at right angles to the face of the concrete.  After cleaning out with water and 
compressed air, a thin layer of cement grout shall be brushed on to the concrete surface in 
the cavity and it shall then be filled immediately with concrete of the same class as the 
main body but with aggregate larger than 20mm nominal size removed.  A form shall be 
used against the cavity, provided with a lip to enable concrete to be placed.  The form shall 
be filled to a point above the top edge of the cavity. 
 
After seven days the lip of concrete shall be broken off and the surface ground smooth. 
 
Surface irregularities which are outside the limits of tolerance set out in Clause 410 shall 
be ground down in the manner and to the extent instructed by the Engineer. 
 
Severe honeycombing and defects other than those mentioned above shall be dealt with as 
instructed by the Engineer. 

419. BENDING REINFORCEMENT 

Unless otherwise shown on the drawings, bending and cutting shall comply with SRN 129. 
 
The Contractor shall satisfy himself as to the accuracy of any bar bending schedules 
supplied and shall be responsible for cutting, bending, and fixing the reinforcement in 
accordance with the drawings.  Any discrepancies should be brought to the attention of the 
Engineer prior to ordering the reinforcement. 
 
Bars shall be bent cold by the application of slow steady pressure.  At temperatures below 
5 degrees centigrade the rate of bending shall be reduced if necessary to prevent fracture 
of the steel. 
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After bending, bars shall be securely tied together in bundles or groups and legibly labelled 
as set out in SRN 129. 
 
Reinforcement shall be thoroughly cleaned and all dirt, scale, loose rust, oil and other 
contaminants removed before it is placed in the Works. 

420. FIXING REINFORCEMENT 

Reinforcement shall be securely fixed in position within a dimensional tolerance of 20mm 
in any direction parallel to a concrete face and within a tolerance of 5mm at right angles 
to a face, provided that the cover is not thereby decreased below the minimum shown on 
the drawings, or if not shown shall be not less than 25mm or the diameter of the bar, 
whichever is the greater.  Cover on distribution steel shall not be less than 15mm or the 
diameter of the bar whichever is the greater. 
 
Unless otherwise agreed by the Engineer, all intersecting bars shall either be tied together 
with 1.6mm diameter soft annealed iron wire and the ends of the wire turned into the body 
of the concrete, or shall be secured with a wire clip of a type agreed by the Engineer. 
 
Spacer blocks shall be used for ensuring that the correct cover is maintained on the 
reinforcement.  Blocks shall be as small as practicable and of a shape agreed by the 
Engineer.  They shall be made of mortar mixed in the proportions of one part of cement to 
two parts of sand.  Wires cast into the block for tying in to the reinforcement shall be 
1.6mm diameter soft annealed iron. 
 
Alternatively another type of spacer block may be used subject to the Engineer’s 
agreement. 
 
Reinforcement shall be rigidly fixed so that no movement can occur during concrete 
placing.  Any fixings made to the formwork shall not be within the space to be occupied 
by the concrete currently being placed. 
 
No splices (laps) shall be made in the reinforcement except where shown on the drawings 
or agreed by the Engineer.  Splice lengths shall be as shown on the drawings. 
 
Reinforcement shall not be welded except where required by the Contract or agreed by the 
Engineer.  If welding is employed, the procedures shall be as set out in SRN 937 for gas 
welding or SRN 919 for metal arc welding.  Full strength butt welds shall only be used for 
steel complying with SRN 126, and if used on high yield deformed bars complying with 
SRN 126 the permissible stresses in the vicinity of the weld shall be reduced to those 
applicable to plain bars complying with that Specification. 
 
Mechanical splices shall not be used unless the Engineer agrees otherwise. 
 
The Contractor shall ensure that reinforcement left exposed in the Works shall not suffer 
distortion, displacement or other damage.  When it is necessary to bend protruding 
reinforcement aside temporarily, the radius of the bend shall not be less than four times 
the bar diameter for mild steel bars or six times the bar diameter for high yield bars.  Such 
bends shall be carefully straightened before concrete placing continues, without leaving 
residual links or damaging the concrete around them.  In no circumstances will heating 
and bending of high yield bars be permitted. 
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Bars complying with SRN 127 or other high tensile bars shall not be bent after placing in 
the Works. 
 
Before concrete is placed in any section of the Works which includes reinforcement, the 
reinforcement shall be completely clean and free from all contamination including 
concrete which may have been deposited on it from previous operations. 
 
The Engineer’s approval for concrete placing is to be sought in writing for each pour, 
leaving adequate time to inspect and rectify any defects noted in the formwork, falsework, 
reinforcement, scaffolding, concreting arrangements, etc. 
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5. FORMWORK 
 

501. FORMWORK FOR CONCRETE 

DEFINITIONS 

 
 “Formwork” means the surface against which concrete is placed to form a face, together 

with all the immediate supports to retain it in position while concrete is placed. 
 
 “Falsework” means the structural elements supporting both the formwork and the concrete 

until the concrete becomes self-supporting. 
 
 A “formed face” is one which has been cast against formwork. 
 
 An “exposed face” is one which will remain visible when construction has been completed. 

502. CONSTRUCTION OF FORMWORK AND FALSEWORK 

 Before construction begins, the Contractor shall submit to the Engineer, drawings showing 
details of the proposed formwork and falsework. 

 
 Formwork and falsework shall be so constructed that they will support the loads imposed 

on them by the fresh concrete together with additional stresses imposed by vibrating 
equipment and by construction traffic, so that after the concrete has hardened the formed 
faces shall be in the positions shown on the drawings within the tolerances set out in Clause 
506. 

 
Ground supports shall be properly founded on footings designed to prevent settlement. 
 
Joints in formwork for exposed faces shall, unless otherwise specified, be evenly spaced 
and horizontal or vertical and shall be continuous or form a regular pattern. 
 
All joints in formwork including formwork for construction joints shall be tight against 
the escape of cement, water and fines.  Where reinforcement projects through formwork, 
the form shall fit closely round the bars. 
 
Formwork shall be so designed that it may be easily removed from the work without 
damage to the faces of the concrete.  It shall also incorporate provisions for making minor 
adjustments in position if required, to ensure the correct location of concrete faces.  Due 
allowance shall be made in the position of all formwork for movement and settlement 
under the weight of fresh concrete. 
 
Where overhangs in formwork occur, means shall be provided to permit the escape of air 
and to ensure that the space is filled completely with fully compacted concrete. 
 
Formwork shall be provided for concrete surfaces at slopes of 30 degrees to the horizontal 
or steeper.  Surfaces at slopes less than 20 degrees may be formed by screeding.  Surfaces 
at slopes between 20 degrees and 30 degrees shall generally be formed unless the 
Contractor can demonstrate to the satisfaction of the Engineer that such slopes can be 
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screeded with the use of special screed boards to hold the concrete in place during 
vibration. 
 
Horizontal or inclined formwork to the upper surface of concrete shall be adequately 
secured against uplift due to the pressure of fresh concrete.  Formwork to voids within the 
body of the concrete shall also be tied down or otherwise secured against floating. 
 
The internal and external angles on concrete surfaces shall be formed with fillets and 
chamfers of the sizes shown on the drawings unless otherwise instructed by the Engineer. 
 
Supports for formwork for non-water retaining structures may be bolted to previously 
placed concrete provided the type of bolt used is acceptable to the Engineer.  If metal ties 
through the concrete are used in conjunction with bolts, the metal left in shall not be closer 
than 50mm to the face of the concrete. 
 
Supports for formwork for water retaining structures may be bolted to previously placed 
concrete provided the type of bolts and positions of fixing are acceptable to the Engineer.  
After concreting the Contractor shall remove all support bolts and seal all holes with well 
rammed cement/sand mortar containing approved waterproofing cement additive.  Metal 
ties which would be left in the concrete shall not be permitted. 
 
Formwork shall not be re-used after it has suffered damage which in the opinion of the 
Engineer is sufficient to impair the finished surfaces of the concrete. 
 
Where circumstances prevent easy access within the form for cleaning and inspection, 
temporary openings for this purpose shall be provided through the formwork. 
 
Shear keys shall be provided in all construction joints of the size and shape indicated on 
the drawings. 
 
Where precast concrete elements are specified for use as permanent formwork, or proposed 
by the Contractor and agreed by the Engineer, they shall comply with the requirements of 
the Specification.  Such elements shall be set true to line and level within the tolerances 
prescribed for the appropriate class of finish in Clause 506 and fixed so that they cannot 
move when concrete is placed against them. 

503. PREPARATION OF FORMWORK 

Before any reinforcement is placed into position within formwork, the latter shall be 
thoroughly cleaned and then dressed with a release agent.  The agent shall be either a 
suitable oil incorporating a wetting agent, an emulsion of water suspended in oil or a low 
viscosity oil containing chemical agents.  The Contractor shall not use an emulsion of oil 
suspended in water nor any release agent which causes staining or discoloration of the 
concrete, air holes on the concrete surface, or retards the set of the concrete. 
 
In order to avoid colour difference on adjacent concrete surfaces, only one type of release 
agent shall be used in any one section of the works. 
 
In cases where it is necessary to fix reinforcement before placing formwork, all surface 
preparation of formwork shall be carried out before it is placed into position.  The 
Contractor shall not allow reinforcement or prestressing tendons to be contaminated with 
formwork release agent. 
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Before placing concrete all dirt, construction debris and other foreign matter shall be 
removed completely from within the placing area. 
 
Before concrete placing commences, all wedges and other adjusting devices shall be 
secured against movement during concrete placing and the Contractor shall maintain a 
watch on the formwork during placing to ensure that no movement occurs. 

504. REMOVAL OF FORMWORK 

Formwork shall be carefully removed without shock or disturbance to the concrete.  No 
formwork shall be removed until the concrete has gained sufficient strength to withstand 
safely any stresses to which it may thereby be subjected. 
 
The minimum periods which shall elapse between completion of placing concrete and 
removal of forms are given in Table 5.1 and apply to ambient temperatures higher than 10 
degrees centigrade.  At lower temperatures or if cement other than ordinary Portland are 
involved, the Engineer may instruct that longer periods be used. 
 
Alternatively, formwork may be removed when the concrete has attained the strength set 
out in Table 5.1, provided that the attained strength is determined by making test cubes 
and curing them under the same conditions as the concrete to which they refer. 
 
Compliance with these requirements shall not relieve the Contractor of his obligation to 
delay removal of formwork until the removal can be completed without damage to the 
concrete. 
 

Table 5-1: Minimum Periods for Formwork Removal 

Position of Formwork Min. period for 
temp over 10 
degrees Centigrade 

Strength to be 
attained 

Vertical or near vertical faces of mass 
concrete 

 
24 hours 

 
0.2 C 

Vertical or near vertical faces of reinforced 
walls, beams and columns 

 
48 hours 

 
0.3 C 

Underside of arches, beams and slabs 
(formwork only) 

 
4 days 

 
0.5 C 

Supports to underside of arches, beams and 
slabs 

 
14 days 

 
C 

Arched linings in tunnels and underground 
works 

 
24 hours 

 
4 N/mm2 

 
NOTE: C is the nominal strength for the class of concrete used. 
 

If the Contractor wishes to strip formwork from the underside of arches, beams and slabs 
before the expiry of the period for supports set out above, it shall be designed so that it can 
be removed without disturbing the supports.  The Contractor shall not remove supports 
temporarily for the purpose of stripping formwork and subsequently replace them. 
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As soon as the formwork has been removed, bolt holes in concrete faces other than 
construction joints which are not required for subsequent operations shall be completely 
filled with mortar sufficiently dry to prevent any slumping at the face.  The mortar shall 
be mixed in the same proportions as the fine aggregate and cement in the surrounding 
concrete and with the same materials and shall be finished flush with the face of the 
concrete. 

505. SURFACE FINISHES ON FORMED SURFACES 

CLASSES OF FINISH 

The surface finish to be achieved on formed concrete surfaces shall be as shown on the 
drawings and defined here under:- 
 
a) Class F1 finish 
 

This finish is for surfaces against which backfill or further concrete will be placed.  
Formwork may be sawn boards, sheet metal or any other suitable material which 
will prevent the loss of fine material from the concrete being placed. 

 
b) Class F2 finish 
 

This finish is for surfaces which are permanently exposed to view but where the 
highest standard of finish is not required.  Forms to provide a Class F2 finish shall 
be faced with wrought thicknesses tongued and grooved boards with square edges 
arranged in a uniform pattern and close jointed or with suitable sheet material.  The 
thickness of boards or sheets shall be such that there shall be no visible deflection 
under the pressure exerted by the concrete placed against them.  Joints between 
boards or panels shall be horizontal and vertical unless otherwise directed.  This 
finish shall be such as to require no general filling of surface pitting, but fins, 
surface discoloration and other minor defects shall be remedied by methods agreed 
by the Engineer. 
 

c) Class F3 finish 
 

This finish is for surfaces which will be in contact with water flowing at high 
velocity, and for surfaces prominently exposed to view where good appearance is 
of special importance.  To achieve this finish, which shall be free of board marks, 
the formwork shall be faced with plywood complying with B.S. 1088 or equivalent 
material in large sheets.  The sheets shall be arranged in an approved pattern.  
Wherever possible, joints between sheets shall be arranged to coincide with 
architectural features or changes in direction of the surface. 
 
All joints between panels shall be vertical and horizontal unless otherwise directed.  
Suitable joints shall be provided between sheets to maintain accurate alignment in 
the plane of the sheets.  Unfaced wrought boarding or standard steel panels will not 
be permitted for Class F3 finish.  The Contractor shall ensure that the surface is 
protected from rust marks, spillages and stains of all kinds. 
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d) Curved surfaces 
 

For curved surfaces where F2 or F3 finishes are called for, the formwork face shall 
be built up of splines cut to make a tight surface which shall then be dressed to 
produce the required finish. 
Alternatively, single curvature surfaces may be faced with plastic or plywood 
linings attached to the backing with adhesive or with escutcheon pins driven flush.  
Linings shall not bulge, wrinkle or otherwise deform when subjected to 
temperature and moisture changes. 

506. TOLERANCES 

All parts of formed concrete surfaces shall be in the positions shown on the drawings 
within the tolerances set out in Table 5.2. 
 
In cases where the drawings call for tolerances other than those given in Table 5.2 the 
tolerances shown on the drawings shall take precedence. 
 
Where precast units have been set to a specified tolerance, further adjustments shall be 
made as necessary to produce a satisfactory straight or curved line.  When the Engineer 
has approved the alignment, the Contractor shall fix the units so that there is no possibility 
of further movement. 
 

TABLE 5.2 - TOLERANCES 

Table 5-2: Tolerances for various Classes of Finish 
Class of Finish Tolerances in mm (See Note) 

A B C 
F1 10 10 + 25 to - 10 
F2 5 10 + or - 15 
F3 2 5 + or - 10 

 
NOTE: The tolerances A, B and C given in the table are defined as follows: 
 
1. Column A is an abrupt irregularity in the surface due to misaligned formwork or 

defects in the face of the formwork. 
 
2. Column B is a gradual deviation from a plane surface as indicated by a straight 

edge 3m long.  In the case of curved surfaces the straight edge shall be replaced by 
a correctly shaped template. 

 
3. Column C is the amount by which the whole or part of a concrete face is displaced 

from the correct position shown on the drawings 
. 
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6. MASONRY 

 

601. GENERAL 

All masonry work shall be constructed from building stone as specified in Clause 725. 
 

 For culvert headwalls and other small works, the stone shall, unless otherwise specified, 
be rough dressed.  For walls, facing and other exposed works the stone shall unless 
otherwise specified, be medium chisel-dressed. 

602. WORKMANSHIP 

 The Contractor shall provide and use proper setting out rods for all work. 
 
 Stones shall be well soaked before use and the tops of walls shall be kept wet as the work 

proceeds.  The stones shall be properly bonded so that no vertical joint in a course is within 
115mm of a joint in the previous course.  Alternate courses of walling at angles and 
intersections shall be carried through the full thickness of the adjoining walls.  All 
perpends, reveals and other angles of the walling shall be built strictly true and square. 

 
 The stones shall be bedded, jointed and pointed in mortar 1 to 3 in accordance with Clause 

729 with beds and joints 9mm thick flushed up and grouted solid as the work proceeds. 
 
 All masonry work shall be cured in accordance with the relevant requirements of Clause 

407. 

603. CAST STONEWORK 

 Cast stone shall be as specified in Clause 735.  Facing stones shall be brought up in courses 
to a height not exceeding 1 metre at a time, the concrete backing being then brought up 
and well incorporated into and round the backs of the stones and the projecting metal ties 
to ensure a complete bond.  The stones shall be bedded and jointed as shown on the 
drawings. 

 
 All materials, moulds, mixing, casting and surface treatment, setting, jointing and pointing, 

and all centering, scaffolding and labour required to complete the cast stonework specified 
or as shown on the drawings, shall be included in the rates for such work. 
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7. MATERIALS 

 

701. GENERAL 

The approval in writing or otherwise by the Engineer of any materials shall not in any way 
whatsoever relieve the Contractor from any liability or obligation under the Contract and 
no claim by the Contractor on account of the failure, insufficiency or unsuitability of any 
such materials will be entertained. 
 
a) All items shall be suitable for water works purposes and for use with cold water 

installation and operation being in a tropical climate. 
 
b) All items hereinafter specified shall be to such other Standard or Specification 

which in the opinion of the Engineer provides for a quality of material and 
workmanship not inferior to the Standard Reference Number (SRN) quoted.  The 
Standard or Specification must be submitted to the Engineer for approval before 
commencement of work. 

 
c) All ferrous pipes and fittings shall be coated with a protective paint suitable for use 

in and transport through a tropical climate. 
 
d) The Contractor shall supply to the Employer a certificate stating that each item 

supplied has been subjected to the tests hereinafter laid down and conforms in all 
respects to the said Specification. 

 
e) The Contractor shall provide adequate protection to all piping, flanged items and 

valves so as to guard effectively against damage in transit and storage and ingress 
of foreign matter inside the valves. 

 
f) All pipework and fittings shall be subjected to a works hydrostatic test pressure 

which shall be not less than twice the maximum operating pressure. 
 
g) The Contractor should exercise diligence to provide the best material. 
 
h) Where applicable the manufacturer’s Specification should accompany all offers.  

The name of the manufacturer must in every case be stated. 
 
j) Where necessary the Contractor shall provide rubber gaskets to comply with SRN 

208 and all other bolts, nuts, washers, etc. to undertake jointing at fittings etc. 
 
k) Any articles required under this Contract which are found to be faulty due to a 

crack, flaw or any other reason or is not in accordance with the Specification 
stipulated will not be accepted nor will the Employer be liable for any charges in 
respect of such an article.  Where any such rejected article can, in the opinion of 
the Engineer, be rendered usable, the Contractor may deal with it accordingly and 
include it in the Contract at a price to be mutually agreed.  Straight pipes which 
have been cut will be accepted at the discretion of the Engineer, provided the length 
is not less than 4 meters or two thirds of the standard length whichever is the lesser 
and will be priced pro-rata. 
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l) Wherever possible, samples of pipes and fittings shall be submitted for approval of 
the Engineer prior to the Contractor obtaining the total requirements. 

702. GALVANISED PIPES AND SPECIALS 

All piping shall conform to SRN 823 and SRN 903 for “Medium” Piping.  The pipes shall 
be screwed and socketed, coupled or flanged. 
 
All specials shall be of such dimensions as will mate with the piping supplied.  Screwdown 
stop valves shall conform to SRN 826.  Barrel nipples shall conform to SRN 823 and all 
other specials shall conform to SRN 824. 
 
All pipes supplied shall be certified by the manufacturer to have been tested in accordance 
with the relevant Standard Specification. 

703. DUCTILE IRON AND CAST IRON PIPES AND SPECIALS 

All cast iron piping and fittings shall conform to the requirements of SRN 200. 
 
Ductile iron pipes and fittings shall comply with SRN 202.  Where required the pipes shall 
be protected as specified by the manufacturer of the pipes and shall be used as 
recommended by the manufacturer of the pipe. 
 
Where the requirements include for the supply of flexible couplings the Contractor shall 
submit for approval by the Engineer full details of the type of joint offered and a full 
description of the method of jointing prior to arranging for the delivery of goods on site. 
 
All flexible couplings shall be protected from corrosion by wrapping with Denso paste and 
tape or by some similar approved material. 
 
The quality of metal used for the manufacture of the pipes shall be of good quality grey 
cast iron and subject to the various quality control tests as specified in the relevant 
Standards. 
 
All piping and fittings shall be coated internally with cement mortar lining to SRN 211.  
Cement mortar lining shall not contain any constituents soluble in water nor any ingredient 
which could impart any taste or odor whatsoever to the water after sterilization and 
washing out of the mains.  External protection to be as specified in SRN 258. 
 
The flanges of straight pipes shall be at right angles to axis of the pipe and the faces of the 
flanges shall be parallel and machine finished. 
 
The faces of the flanges of fittings shall be at right angles to the directional axis.  The bolt 
holes shall be concentric with the bore and located symmetrically off the center line. 
 
In flanged pipework the holes in one flange shall be located in line with those in the other. 
 
All flanges shall be drilled to SRN 207, unless otherwise detailed. 
 
The weights of the pipe and fittings shall comply with the Specification in the relevant 
Standard. 
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704. ASBESTOS CEMENT PIPES AND SPECIALS 

All piping and bends shall be plain ended suitable for use with flexible couplings and shall 
comply with the requirements of SRN 401.  Fittings shall be of asbestos cement or cast 
iron complying with requirements of SRN 201, or mild steel complying with SRN 210. 
 
Where possible, fittings shall have plain ends of an external diameter equal to that of the 
asbestos cement pipes and shall be suitable for use with asbestos cement, cast iron or mild 
steel mechanical joints.  Where compatible external diameters of fittings and pipes cannot 
be supplied, suitable stepped couplings of approved manufacturer shall be used. 
 
Flexible couplings shall be supplied complete with bolts, nuts, washers and joint rings as 
may be required.  All metal parts of the joints shall be adequately protected with rust-proof 
paint. 
 
The couplings shall, if required by the Engineer, be protected from corrosion by wrapping 
with Denso paste and tape or by some similar approved material. 
 
The Contractor shall submit full details of the type of joint and a full description of the 
method of jointing. 
 
The lengths of piping supplied shall be in accordance with SRN 401. 
 
All pipes and bends supplied shall be certified by the manufacturer to have been tested in 
accordance with the relevant clauses of Standard Specification. 
 
Unless specified, the pipes, joints and bends shall be coated internally with cement mortar 
lining complying with SRN 212.  This lining should not impart any taste or odour to the 
water.  External protection for pipes, joints and bends to be as specified in SRN 212. 
 
Precautions shall be taken to avoid damage to the pipes and fittings during handling and 
storing and during laying, all to the satisfaction of the Engineer. 
 
Where ferrules are tapped into the piping, saddles should be used, otherwise service 
connections can be incorporated by use of suitable long collar joints. 

705. STEEL PIPES AND SPECIALS 

All piping shall be plain ended unless otherwise specified and suitable for use with flexible 
mechanical couplings.  The grade of steel used shall comply with the requirements of SRN 
213. 
 
The pipes shall be welded or seamless and shall conform to SRN 210. 
 
All the pipes shall be internally protected with cement mortar lining in accordance with 
SRN 212.  External protection to be as specified in SRN 241.  
 
All joints shall be of the flexible mechanical type and shall be supplied complete with all 
bolts, nuts, washers and joint rings as may be required.  All metal parts of joints shall be 
adequately protected with rust-proof paint.  The joints shall be protected from corrosion 
by wrapping with Denso paste and tape or by some similar approved material. 
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All fittings and specials shall be of such dimensions as will mate up with the piping 
supplied. 
 
Flanged adaptors shall be pieces suitable for connecting a flanged gate valve etc. to the 
type of piping supplied and shall be supplied complete with all bolts, nuts, washers and 
joint rings. 
 
The spigot ends of all Tees shall be suitable for connection to the pipework supplied using 
the aforementioned flexible mechanical joints.  Branches shall be flanged with flanges 
drilled to PN 16 or PN 25, as specified in the drawings in accordance with SRN 207, unless 
otherwise detailed. 
 
All flanges on specials shall conform to PN 16 or PN 25, as specified in the drawings in 
accordance with SRN 207, unless otherwise detailed. 
 
All flanged joints shall be protected from corrosion by wrapping with Denso paste and 
tape or some similar approved material. 

706. UNPLASTICISED UPVC PIPES 

Unplasticised PVC piping shall be in accordance with SRN 300. 
 
The maximum sustained working pressures to which the pipes and fittings will be 
subjected is based on water at a temperature of 20 degrees centigrade. 
 
The Contractor shall submit full details of the pipes he intends to supply. 
 
The pipes up to and including 40mm diameter can be of a solvent weld type.  The pipe 
shall be supplied with interchangeable sockets preformed at the factory and of such internal 
diameter that it takes the plain end of the pipe with the same nominal diameter. 
 
The joint shall sustain the end thrust to which the pipe shall be subjected.  The Contractor 
shall supply sufficient quantity of the cleaner and adhesive which shall be required to make 
the joints with the pipes. 
 
The pipes of 50mm diameter and over shall consist of a grooved socket at one end of the 
pipe.  The socket shall be designed to give a clearance fit on the outside diameter of the 
parent pipe. The sealing medium which shall seat in the groove shall be a rubber ring. 
 
If the formation of the socket and groove results in the thinning of the original wall 
thickness of the pipe, it shall be compensated for by shrinking on to the outside of the 
socket area a reinforcing sleeve of the same material as the pipe.  The socket and groove 
shall incorporate no sharp angles where the stress points are created. 
 
The joint shall take 10% deformation of the spigot at the point where it enters the socket 
without leakage from the pipe when subjected to the test pressure specified for the pipe.  
Thermal expansion of the pipe shall be accommodated in the joint.  The joint shall be 
capable of linear deflection up to 3 degrees. 
 
The sealing ring shall be of first grade natural rubber and the physical properties of the 
mix shall meet the requirements of SRN 222. 
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The Contractor shall supply sufficient quantity of any lubricant or other material which 
shall be needed to make the joint which shall be assembled by hand. 
The Contractor shall submit full details of the type of joint offered and a full description 
of the method of jointing. 
 
The fittings shall have the same type of joint as for the pipes to be used.  The Contractor 
shall submit full details of the materials dimensions and test pressures of the fittings 
offered. 
 
Precautions shall be taken to avoid damage to the pipes and fittings. 
 
In handling and storing the pipes and fittings, every care shall be taken to avoid distortion, 
flattening, scoring or other damage.  The pipes and fittings shall not be allowed to drop or 
strike objects.  Pipe lifting and lowering shall be carried out by approved equipment only. 
 
Special care shall be taken in transit, handling and storage to avoid any damage to the ends. 
 
Pipes and fittings shall be marked at not greater than one meter intervals showing their 
class and diameter. 

707. G.R.P. PIPES AND SPECIALS 

Glass Reinforced Plastic piping shall be in accordance with SRN 317. 

708. GATE VALVES 

Gate valves shall comply with the requirements of SRN 501. 
 
The gate valves shall be suitable for use in pipelines and for the operating pressure to a 
head of 160 meters or 250 meters of water (PN 16) or PN 25. 
 
The gate valves shall be double flanged.  The dimensions and drilling of flanges shall be 
in accordance with SRN 207.  Flanges shall be machined flat.  Flanges shall be PN 16 / 
PN 25 complying with SRN 207. 
 
Spindles of the gate valves shall be provided with cast iron caps conforming to the 
requirements as specified under “Valve Caps” in SRN 501 or hand wheels if so specified. 
 
The spindles of the gate valves shall be of the non-rising type and screwed so as to close 
the valves when rotated in a clockwise direction.  The direction of closing shall be clearly 
cast on the valve cap or hand wheel. 
 
The gate valves shall be subject to “Closed End Tests” in accordance with the procedure 
set out in SRN 501. 
The gate valves shall be suitable for opening and closing against an unbalanced head by 
manual operation. 

709. FIRE HYDRANTS 

Fire hydrants shall be in accordance with SRN 509.  They shall be for installation 
underground and shall be in accordance with SRN 509. 
 



Water and Sanitation Development Project (WSDP):  SECTION 1: GENERAL AND SPECIFIC SPECIFICATIONS 

Immediate Urgent Works   

 

 80 

The spindle shall be provided with a cast iron cap conforming to dimensions under 
“Spindle Cap” in SRN 501. 
 
The spindle of the fire hydrant shall be of the non-rising type and screwed so as to close 
the hydrant when rotated in a clockwise direction viewed from above.  The direction of 
closing shall be clearly cast on the valve cap. 
 
The flanged outlet of the outlet bend shall have a Bayonet Joint Outlet for a 63mm 
standpipe.  The outlet of the hydrant shall be of the hooked type with hooks 112mm apart. 
 
The outlet shall have a gun metal standpipe seating and be covered by a loose cast iron cap 
which shall be attached to the hydrant by means of a chain. 
 
Both flanges shall be 63mm drilled to requirements of SRN 207. 
 
The outlet bends shall be subject to a hydrostatic test in accordance with procedure set out 
in SRN 509 and shall be water-tight against a test pressure of 1.85 Pa. head of water. 

710. AIR VALVES 

The Contractor shall provide air valves to suit the site on which the main is located and 
the maximum water pressure specified.  The body and cover of air valves shall comply 
with SRN 906 and SRN 916. 
 
The body, cover, splash cowl and joint support ring of the air valve shall be of mechanite 
cast iron with flanges drilled to SRN 207. 
 
The internal screwed isolating valve shall have the valve and seating of gun metal, 
operating screws of bronze, nuts of gun metal, and glands and cap of mechanite. 
 
The large orifice valve shall have a vulcanite covered ball closing on a moulded dexine 
seat ring.  The bush may be in gun metal. 
 
The double orifice type of air valve shall comprise a small and large orifice unit with 
common connection to the main and screw down isolating valve to permit inspection of 
the valve.  The spindle of the isolating valve shall be screwed so as to close the valve when 
rotated in a clockwise direction and be provided with a Spindle Cap to dimensions as 
specified in SRN 501. 
 
Design of the air valves shall be such that the balls do not blow shut under any working or 
test conditions when large volumes of air are being released. 

711. WATER METERS 

All water meters up to 50mm size shall be of the rotary piston positive action type with all 
moving parts composed of non-corrosive material. 
 
75mm diameter and over meters shall be of the inferential helix full flow type. 
 
The body of the 12mm to 25mm size of meter shall be of brass, the larger sizes in cast 
iron.  The external surface of the brass bodies shall be coated with baked enamel and the 
cast iron bodies shall be painted to suit. 



Water and Sanitation Development Project (WSDP):  SECTION 1: GENERAL AND SPECIFIC SPECIFICATIONS 

Immediate Urgent Works   

 

 81 

 
The working chamber of the rotary type meter shall be made of bronze or similar non-
corrosive material and the piston shall be in ebonite or similar material. 
The working parts of the Helix type meter shall facilitate removal for repair or replacement 
without removing the meter body from the pipeline.  The working parts shall be inter-
changeable and the working chamber so designed as to be full of water under all conditions 
of flow. 
 
The dial of the meter shall be of the direct reading type registered in cubic metres with 
suitable lid locking device. 
 
The capacities of the piston type meter shall not be less than the following amounts per 
month:- 
 
12mm meter   250 cubic meters 
18mm meter   350 cubic meters 
25mm meter   600 cubic meters 
38mm meter   1100 cubic meters 
50mm meter   1700 cubic meters 
 
The Helix type meter shall be capable of continuous working with a head loss not 
exceeding 300mm at the following rates of flow:- 
 
75mm meter   22.5 m3/hour 
100mm meter   45 m3/hour 
150mm meter   90 m3/hour 
 
All meters shall be accurate to within + 2% over the range of the meter upwards from the 
minimum flows given for each size:- 
 
12mm               23 liters/hour 
18mm               28 liters/hour 
25mm               32 liters/hour 
38mm               110 liters/hour 
50mm               190 liters/hour 
75mm               2.5 m3/hour 
100mm              2.8 m3/hour 
150mm              4.5 m3/hour 
 
Meters above 150mm diameter should conform to manufacturer’s specifications approved 
by the Engineer. 
The 12mm and 18mm sizes shall be guaranteed to register commencing at 5 liters/hour. 
 
The meters shall be tested to a head of not less than 16 bar or as specified. 

712. STOP VALVES 

All stop valves shall be in accordance with SRN 826.  Samples of valves shall be submitted 
for test and approval to the Engineer. 

713. CHECK VALVES (DIRECTIONAL VALVES) 
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Check valves shall comply with the requirements of SRN 505 with cast iron body and 
cover, gun metal doors with bronze facing rings and flanged connections in accordance 
with SRN 207, NP 16. 

714. PENSTOCKS 

Cast iron penstocks shall be all in accordance with SRN 906 and SRN 916.  Seating faces 
shall be gun metal or bronze. 
 
Spindles shall be threaded as necessary and non-rising unless otherwise specified.  
Spindles shall be of aluminium bronze, manganese bronze and extension spindles may be 
of mild steel. 
 
Handwheels shall be of cast iron and words “OPEN” and “SHUT” marked on upper side 
with appropriate direction arrows. 

715. FLANGED JOINTS 

All flanges on fittings and pipework where flanged connections are required must comply 
with the requirements of SRN 207 and drilled to PN 16, unless otherwise specified. 
 
Inspection gaskets for flanged joints shall be rubber reinforced with cotton, 3mm thick and 
shall be in accordance with SRN 208.  Bolts, washers and nuts for flanged joints shall be 
of mild steel complying with SRN 914. 

716. FLEXIBLE JOINTS 

All flexible couplings (Viking Johnson or other approved type) shall be supplied complete 
with rubber gaskets, bolts, nuts and washers.  All couplings shall be coated with red oxide 
primer and bituminous composition suitable for use with potable water. 

717. PRESSED STEEL TANKS AND TOWERS 

The pressed steel tanks (or similar approved), towers and associated materials and fittings 
shall comply with SRN 909 and SRN 863. 
 
Detailed drawings of the steel tank should be submitted to the Engineer for approval prior 
to acceptance. 
 
The pressed steel tank to SRN 909 (B.S. 1564 Type A (2) or similar approved) shall be 
supplied complete with:- 
 
a) All stays, cleats, bolts, nuts, washers, jointing compound and associated materials 

and fittings. 
b) Connections for inlet, outlet, washout and overflow. 
 
c) Galvanised access ladder 450mm wide. 
 
d) Steel roof cover to fit the tank complete with access manhole and mosquito-proof 

cowl ventilators. 
 
e) Water level indicator. 
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Jointing material to the tank to be a non-toxic plastic compound which does not impart 
taste, colour nor odor to the water. 
 
Connections to the tank shall be welded to the outside of the tank plate and drilled and 
tapped to suit flanges to SRN 207, PN 16 unless otherwise stated. 
 
The cover to the tank shall be of mild steel cambered for external use and adequately 
supported by rolled steel or pressed steel bearers or trusses. 
 
The tank tower shall be supplied complete with:- 
 
a) Anchor bolts. 
 
b) Bolts, nuts, washers and associated materials and fittings. 
 
c) Access ladder 450mm wide extending from ground level to the top of the tank.  

Safety rings shall be at 1.2m centers. 
 
The supports to the tank shall consist of steel joints designed to carry imposed load under 
each transverse joint and the two ends of the tank. 
 
The columns of the tank shall consist of rolled steel joist sections or similar.  Four such 
columns shall be provided with adequate bracing. 
 
Internal surfaces of the tank shall be painted with approved non-toxic primer and non-toxic 
bituminous paint. 
 
External surfaces of the tank and tower shall be painted with approved primer and 
approved bituminous aluminium paint. 

718. PAINTS 

All priming, undercoating and finishing paints shall be in accordance with SRN 877 or 
SRN 878 as appropriate. 
 
The painting of all building works shall comprise a special paint recommended for external 
work while all other paints, plastic emulsion coating etc. are to be of an approved 
manufacturer.  All paints, distempers etc. shall be delivered on site intact in the original 
drums or tins, and shall be mixed and applied in accordance with the manufacturer’s 
printed directions.  The only addition which will be allowed to be made will be liquid 
thinners, driers etc. supplied by the makers for the purpose. 
 
All surfaces must be thoroughly cleaned down prior to painting and decorating work and 
no external painting shall be carried out in rainy weather.  All paint must be thoroughly 
well worked on and excess of paint in any coat must be avoided. 
 
All colors will be selected by the Engineer from the standard range of colors. 

719. MARKER AND INDICATOR POSTS 

Marker posts shall be erected at changes in direction of water mains as directed by the 
Engineer.  Indicator posts shall be erected at valves and other fittings as directed. 
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Marker and indicator posts shall be embedded in concrete as shown on drawings and shall 
be vibrated precast reinforced concrete as per dimensions shown on drawings.  They 
should be painted in colors as indicated on the drawings. 

720. POLYETHYLENE (PALOTHENE, PEH) PIPES 

Polyethylene High Density pipes shall comply with SRN 307 for testing, storage, handling, 
laying and backfilling.  Contractor shall conform to requirement indicated for PVC pipes.  
Joints shall be required to sustain test pressures similar to which the pipe shall be subjected. 
 
Contractor shall comply with all instructions issued by the manufacturers and shall submit 
full details of the type, class, dimensions and test pressures of the brass fittings to the 
Engineer for approval. 

721. PRECAST CONCRETE UNITS 

Precast concrete covers to be precast units for use in the works, whether instructed under 
the Contract or proposed by the Contractor. 
 
a) Formwork for Precast Units 
 
 Moulds shall be so constructed that they do not suffer distortion or dimensional 

changes during use and are tight against loss of cement grout or fines from the 
concrete. 

 
 Moulds shall be set up on firm foundations so that no settlement occurs under the 

weight of the fresh concrete. 
 Moulds shall be constructed so that units may be removed from them without 

sustaining any damage. 
 
 Release agents used for demoulding shall not stain the concrete or affect its 

properties in any way. 
 
b) Reinforcement for Precast Units 
 
 Reinforcement in precast units shall comply with the requirement of Clauses 736 

and 419-420.  When preformed cages are used the cages shall be made up on jigs 
to ensure dimensional accuracy and shall be carefully supported within the cages 
in such a way that they cannot move when concrete is placed.  Reinforcement 
complying with SRN 126 may be tack welded where bars cross to provide rigidity 
in the cage but reinforcement complying with SRN 127 shall not be welded. 

 
 Cover to main reinforcement shall be as shown on the drawings, or if not shown 

shall be not less than 25mm or the diameter of the bar, whichever is the greater.  
Cover on distribution steel shall not be less than 15mm or the diameter of the bar 
whichever is the greater. 

 
 Bars shall be spaced so that the minimum clear distance between them is the 

maximum nominal aggregate size plus five millimeters but in any case not less 
than the diameter of the bars. 

 
 Bars may be placed in pairs provided that there are no laps in the paired lengths. 
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c) Casting of Units 
 
 Concrete for precast units shall comply with Clauses 724 and 401-410 using the 

class of concrete specified on the drawings. 
 
 If lightweight aggregates are specified, they shall comply with SRN 147. 
 
 The area in which units are cast shall be adequately protected from the weather so 

that the process is not affected by rain, sun or drying winds. 
 
d) Curing Precast Units 
 
 Requirements for curing shall be generally as set out in Clause 407. 
 
 The Contractor shall ensure that units do not suffer any loss of moisture or sudden 

changes of temperature for at least four days after casting.  If a water spray is used 
for curing, the water shall be at a temperature within 5 degrees centigrade of the 
temperature of the unit being cured. 

 
 If Contractor proposes curing at elevated temperatures, the method shall be subject 

to the agreement of the Engineer and shall include means whereby units are heated 
and subsequently cooled evenly without sudden changes of temperature. 

 
e) Dimensional Tolerances of Precast Units 
 
 Units shall be accurately formed to the dimensions shown on the drawings unless 

closer tolerances are called for by the Engineer. 
 
f) Surface Finish of Precast Units 
 
 The formed faces of precast units shall be finished to Class F3 as set out in Clause 

505(C) unless another class of finish is specified on the drawings. 
 
 Free faces shall be finished to Class UF2 unless another class of finish is specified 

on the drawings. 
 
 In cases where a special finish is required a trial panel shall be constructed by the 

Contractor which after approval by the Engineer shall be kept available for 
inspection at the place of casting and production units shall thereafter match the 
approved pattern. 

 
 Those parts of the unit which are to be joined to other units or to in-situ concrete 

shall be brushed with a stiff brush before the concrete has fully hardened.  
Alternatively, if the concrete has been allowed to harden, the surfaces shall be 
roughened by sand blasting or by the use of a needle gun. 

 
g) Handling and Storage of Precast Units 
 
 Precast units shall be handled in a manner which will not cause damage of any kind 

and shall be stored on a hard impermeable base. 
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 Prestressed units and large precast normally reinforced units shall be handled and 
stored so that no stresses shall be induced in excess of those which they will incur 
in their final positions in the Works unless they have been designed to resist such 
stresses. 

 
 Units shall be provided with adequate lifting holes or loops, placed in the locations 

shown on the drawings or agreed by the Engineer and they shall be lifted only by 
such holes or loops.  Where it is not possible to provide holes or loops, suitable 
sling positions shall be indicated in paint on the units. 

 
 Units shall be marked indelibly with the reference number and date of casting and 

shall be stacked on suitable packers which will not damage the concrete or stain 
the surfaces.  Not more than two packers shall be placed under each unit and these 
shall be located either at the positions of the permanent support points or in 
positions such that the induced stresses in the unit will be a minimum. 

 
h) Testing Precast Units 
 
 Precast units shall be capable of safely sustaining the loads which they have been 

designed to carry.  The Contractor shall subject units selected by the Engineer to 
load tests simulating the working conditions.  Details of such tests shall be agreed 
between the Engineer and the Contractor. 

 
 In the case of units subject to bending loads the test piece shall be supported at full 

span and a loading equivalent to 1.25 times the sum of the live and dead loads 
which were assumed in the design shall be maintained for one hour without the 
appearance of any signs of distress.  The recovery one hour after the removal of 
load shall be not less than 75 per cent of the full load deflection. 

 
 If the unit fails to meet the above requirements, further tests shall be carried out on 

two more units.  If either of these fail the whole batch of units will be rejected. 
 
 If the Engineer so requires, a test to destruction shall also be carried out which on 

units subject to bending shall be as follows:- 
 
 The units shall be supported at full span and a load applied in increments instructed 

by the Engineer up to 95 per cent of the designed ultimate load.  This load shall be 
held for 15 minutes without failure of the unit.  The deflection at the end of this 
period shall be not more than 1/40th of the span.  The load shall then be further 
increased until failure occurs. 

 
 If the unit fails to sustain the required load for the prescribed period or if the 

deflection exceeds the specified amount, the Engineer may order two further tests, 
and if either of these fail, the batch of units which they represent may be rejected. 

722. FILTER MEDIA 

The grading of filter media shall be in accordance to the table of gradings shown on 
drawings. 
 
Filter media must be free from fines which would clog the air spaces, and free from dirt, 
silt and all foreign matter. 
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The media shall be delivered in clean vehicles and if stored it shall be placed on a clean 
and firm surface and if it is liable to be contaminated, protected with sheets.  Different 
sizes of media shall be kept strictly separate. 
 
The uniformity coefficient as indicated in the drawings should be adhered to and 
Contractor to submit samples and carry out sieve analysis, organic content, friability tests, 
etc. to the satisfaction of the Engineer.  These tests are to be carried out before the media 
is placed in filters.  All costs arising to be borne by the Contractor. 
 
Filter media material for the constructed wetlands to be natural soil and gravel (gran.3-32), 
clay and washed sand 

723. SUBMISSION OF SAMPLES 

As soon as possible after the contract has been awarded, the Contractor shall submit to the 
Engineer a list of the suppliers from whom he proposes to purchase the materials necessary 
for the execution of the Works.  Each supplier must be willing to admit the Engineer or 
his representatives, to his premises during ordinary working hours for the purpose of 
obtaining samples of the materials in question.  Alternatively, if desired by the Engineer, 
the Contractor shall deliver the samples of the materials to the Engineer’s office without 
charge. 
 
The information regarding the names of the suppliers may be submitted at different times, 
as may be convenient, but no source of supply shall be changed without the Engineer’s 
prior approval once a supplier, source or material has been approved. 
 
Samples of materials approved will be retained at the Engineer’s office until the 
completion of the contract.  Samples may be tested to destruction. 
 
All materials delivered to site must be at least equal in all respects to approved samples, 
otherwise they shall be rejected.  No special payment will be made for compliance with 
clauses specifying tests etc. to ensure quality control etc. unless specifically itemised in 
Bills of Quantities. 

724. MATERIALS FOR CONCRETE 

 a) General 
 

 The Contractor shall submit to the Engineer full details of all materials which he 
proposes to use for making concrete.  No concrete shall be placed in the Works 
until the Engineer has approved the materials of which it is composed.  Approved 
materials shall not thereafter be altered or substituted by other materials without 
the consent of the Engineer. 

 
b) Cement 
 
 Cement shall comply with the following Kenya Standards:- 
 

• SRN 103 for Ordinary Portland cement. 
 

• SRN 103 for Rapid Hardening Portland cement plus all special conditions  
  to its use stipulated by the manufacturer. 
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• SRN 104 for Sulphates Resisting or High Alumina cement. 
 
Cement shall be free flowing and free of lumps. It shall be supplied in the 
manufacturer’s sealed unbroken bags or in bulk. Bagged cement shall be 
transported in vehicles with effective means of ensuring that it is protected from 
the weather. 
 
Bulk cement shall be transported in vehicles or in containers specially built and 
equipped for the purpose. 
 
Cement in bags shall be stored in a suitable weatherproof structure of which the 
interior shall be dry and well ventilated at all times.  The floor shall be raised above 
the surrounding ground level and shall be so constructed that no moisture rises 
through it. 
 
Each delivery of cement in bags shall be stacked together in one place.  The bags 
shall be closely stacked so as to reduce air circulation but shall not be stacked 
against an outside wall.  If pallets are used, they shall be constructed so that bags 
are not damaged during handling and stacking.  No stack of cement bags shall 
exceed 3 meters in height.  Different types of cement in bags shall be clearly 
distinguished by visible markings and shall be stored in separate stacks. 
 
Cement from broken bags shall not be used in the Works. 
 
Cement in bags shall be used in the order in which it is delivered. 
 
Bulk cement shall be stored in weatherproof silos which shall bear a clear 
indication of the type of cement contained in them.  Different types of cement shall 
not be mixed in the same silo. 
 
The Contractor shall provide sufficient storage capacity on site to ensure that his 
anticipated programme or work is not interrupted due to lack of cement. 
 
Cement which has become hardened or lumpy or fails to comply with the 
Specification in any way shall be removed from the site. 
 
All cement for any one structure shall be from the same source. 
 
All cement used in the Works shall be tested by the manufacturer or the Contractor 
in a laboratory acceptable to the Engineer.  The tests to be performed shall be those 
set out in SRN 103 and the Contractor shall supply two copies of each certificate 
to the Engineer. 
 
Each set of tests carried out by the manufacturer or Contractor shall relate to not 
more than one day’s output of each cement plant, and shall be made on samples 
taken from cement which is subsequently delivered to the site.  Alternatively, 
subject to the agreement of the Engineer, the frequency of testing shall be one set 
of tests for every 200 tons of cement delivered to site from each cement plant.   
 
Cement which is stored on site for longer than one month shall be re-tested in the 
laboratory of the Materials Branch of the Ministry of Roads, Public Works & 



Water and Sanitation Development Project (WSDP):  SECTION 1: GENERAL AND SPECIFIC SPECIFICATIONS 

Immediate Urgent Works   

 

 89 

Housing or at the Kenya Bureau of Standards or at any other approved laboratory 
at the rate of one set of tests as shown in SRN 103 for every 200 tonnes, and at 
monthly intervals thereafter. 
Cement which does not comply with the Specification shall not be used in the 
Works and it shall be disposed off by the Contractor. 
 
The Contractor shall keep full records of all data relevant to the manufacture, 
delivery, testing and use of all cement used in the Works and shall provide the 
Engineer with two copies thereof. 
 

c) Fine Aggregate 
 

Fine aggregate shall be clean, hard and durable and shall be natural sand, crushed 
gravel sand or crushed rock sand complying with SRN 108.  All the material shall 
pass through a 5mm standard sieve and the grading shall be in accordance with 
Zones 1, 2 or 3 of SRN 109.  In order to achieve an acceptable grading, it may be 
necessary to blend materials from more than one source.  Fine aggregate for mortar 
only shall comply with SRN 135. 
 
The fine aggregate shall not contain iron pyrites or iron oxides.  It shall not contain 
mica, shale, coal or other laminar, soft or porous materials or organic matter unless 
the Contractor can show by comparative tests, on finished concrete as set out in 
SRN 117, that the presence of such materials does not adversely affect the 
properties of the concrete. 
 
Other properties shall be as set out below: 
 
Content passing a 75 micron standard sieve shall not exceed 3 per cent for natural 
or crushed gravel sand or 15 per cent for crushed rock sand. 
 
Chlorides soluble in a 10 per cent solution by weight of nitric acid shall not exceed 
0.05 per cent by weight expressed as chloride ion when tested as set out in SRN 
107, subject also to the further restriction given in the note on total chloride content 
in sub-clause 724 (d). 
 
Sulphates soluble in a 10 per cent solution by weight of hydrochloric acid shall not 
exceed 0.4 per cent by weight expressed as SO3, when tested as set out in SRN 
601, subject also to the further restriction given in the note on total sulphate content 
in sub-clause 724 (d). 
 
Soundness: After five cycles of the test in AASHO T104 or an approved 
equivalent, the aggregate shall not show a weight loss of more than 10 per cent. 
 
Organic impurities: 
If the test for presence of organic impurities in aggregates described below shows 
that more than a trace of organic impurities is present, the fine aggregate shall not 
be used in the Works unless the Contractor can show by tests on finished concrete 
as set out in SRN 117 that the presence of organic impurities does not adversely 
affect the properties of the concrete. 
 
Test for presence of organic impurities in aggregates: 
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This test is designed to indicate the presence of organic impurities in aggregates 
used for making concrete. 
 
A 350 cc graduated bottle shall be filled to the 120 cc mark with a sample of the 
aggregate to be tested and a 3% solution of sodium hydroxide in water added until 
the volume of aggregate and liquid after shaking gives a total volume of 200 cc.  
The bottle shall be stoppered, shaken thoroughly and allowed to stand for 24 hours.  
If, after 24 hours, the colour of the solution is not darker than a pale brown, the 
aggregate under test may be deemed satisfactory. 
 

d) Coarse aggregate 
 

Coarse aggregate shall be clean, hard and durable crushed rock, crushed gravel or 
natural gravel complying with the requirements of SRN 110.  The material shall 
not contain any iron pyrites, iron oxides, flaky or laminated material, hollow shells, 
coal or other soft or porous material, or organic matter unless the Contractor can 
show by comparative tests on finished concrete as set out in SRN 117 that the 
presence of such materials does not adversely affect the properties of the concrete.  
The pieces shall be angular, rounded or irregular as defined in SRN 107. 
 
Coarse aggregate shall be supplied in the nominal sizes called for in the Contract 
and shall be graded in accordance with SRN 111 for each nominal size. 
 
Other properties shall be as set out below:- 
 
The proportion of clay, silt and other impurities passing a 75 micron standard sieve 
shall not be more than one per cent by weight. 
 
The content of hollow and flat shells shall be such as will not adversely affect the 
concrete quality when tested as set out in SRN 117.  The total content of aggregate 
shall not be more than the following: 
 
• 40mm nominal size and above  2% of dry weight 
• 20mm nominal size   5% of dry weight 
• 10mm nominal size   15% of dry weight 
 
Chlorides soluble in a 10 per cent solution by weight of nitric acid shall not exceed 
0.03 per cent by weight, expressed as chloride ion when tested as set out in SRN 
107 but subject also to the further restriction under the note on total chloride 
content hereunder.  Sulphates soluble in a 10 per cent solution by weight of 
hydrochloric acid shall not exceed 0.4 per cent by weight expressed as SO3 when 
tested as set out in SRN 601 subject also to the further restriction given in the note 
on total sulphate content hereunder. 
 
Soundness:  After 5 cycles of the test in AASHO T104, the aggregate shall not 
show a weight loss of more than 12 per cent. 
 
When tested in accordance with test C289 of the American Society for Testing of 
Materials (ASTM), the aggregate shall be non-reactive. 
 
Flakiness Index when tested in accordance with SRN 113 shall be as set out 
hereunder: 
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• For 40mm stone and above, not more than 40 
• For 20mm stone and below, not more than 35 
 
If the Flakiness Index of the coarse aggregate varies by more than five units from 
the average value of the aggregate used in the approved trial mix, then a new set of 
trial mixes shall be carried out if the workability of the mixes has been adversely 
affected by such variation. 
 
Impact value:  Not more than 45 per cent when tested in accordance with SRN 107. 
 
Ten per cent fines value:  Not less than 50kN when tested in accordance with SRN 
107. 
 
Shrinkage:  When mixed with other ingredients in the approved proportions for 
concrete and tested as set out in SRN 117, the shrinkage factor shall not exceed 
0.05 per cent. 
 
Organic impurities:  If the test for presence of organic impurities in aggregates 
shows that more than a trace of organic impurities is present, the aggregate shall 
not be used in the Works unless the Contractor can show by tests on finished 
concrete as set out in SRN 117 that the presence of organic impurities does not 
adversely affect the properties of the concrete.  
 
Water absorption:  The aggregate shall not have a water absorption of more than 
2.5 per cent when tested as set out in SRN 112. 
 
Aggregate Crushing Value (ACV):  Not more than 35 per cent. 
 
Los Angeles Abrasion (LAA):  Not more than 50 per cent. 
 
NOTE:  Total chloride and sulphate content:- 
 
The total chloride content, expressed as chloride ion, arising from all ingredients 
in a mix including cement, water and admixtures shall not exceed the following 
limits, expressed as a percentage of the weight of cement in the mix:- 
 
For prestressed concrete, steam cured concrete or concrete containing sulphate 
resisting or super sulphated cement:  0.05 per cent. 
 
For any other reinforced concrete:  0.3 per cent in 95 per cent of all test results 
provided no result is more than 0.5 per cent. 
 
The total sulphate content expressed as SO3 of all the ingredients in a mix including 
cement, water and admixtures shall not exceed 0.4 per cent by weight of the 
aggregate or 4.0 per cent of the weight of cement in the mix, whichever is the 
lesser. 
 

e) Testing Aggregates 
 
 i) Acceptance testing 
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 The Contractor shall deliver to the Engineer samples containing not less 
than 50 kg of any aggregate which he proposes to use in the Works and 
shall supply such further samples as the Engineer may require.  Each 
sample shall be clearly labelled to show its origin and shall be accompanied 
by all the information called for in SRN 107. 

 
 Tests to determine compliance of the aggregates with the requirements of 

sub-clause 724(c) and (d) shall be carried out by the Contractor in a 
laboratory acceptable to the Engineer.  If the tested materials fail to comply 
with the Specification, further tests shall be made in the presence of the 
Contractor and the Engineer and acceptance of the material shall be based 
on such tests. 

 
 A material shall be accepted if not less than three consecutive sets of test 

results show compliance with the Specification. 
 
 ii) Compliance testing 
 

 The Contractor shall carry out routine testing of aggregates for compliance 
with the Specification during the period that concrete is being produced for 
the Works.  The tests set out below shall be performed on aggregates from 
each separate source on the basis of one set of tests for each day on which 
aggregates are delivered to site provided that no set of tests shall represent 
more than 250 tonnes of fine aggregate nor more than 500 tonnes of coarse 
aggregate, and provided also that the aggregates are of uniform quality.  If 
the aggregate from any source is variable, the frequency of testing shall be 
increased as instructed by the Engineer. 

 

• Grading    SRN 107 
• Silt and clay contents  SRN 107 
• Moisture content   SRN 107 
• Check on organic impurities  

 In addition to the above routine tests, the Contractor shall carry out the 
following tests at the frequencies stated: 

 
 Moisture content:  As frequently as may be required in order to control the 

water content of the concrete as required by the Specification. 
 

 Chloride content: As frequently as may be required to ensure that the 
proportion of chlorides in the aggregates does not exceed the limit stated in 
the Specification. 

 
 The Contractor shall take account of the fact that when the chloride content is 

variable it may be necessary to test every load in order to prevent excessive 
amounts of chloride contaminating the concrete.  For this purpose the Contractor 
shall use the rapid field test (the Quantab test).  In the event of disagreement 
regarding the results of the field test, the chloride content of the aggregate shall be 
determined in the laboratory as described in SRN 107 (the Volhard test). 
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f) Delivery and storage of aggregates 
 
 Aggregates shall be delivered to site in clean and suitable vehicles.  Different types 

or sizes of aggregate shall not be delivered in one vehicle. 
 
 Each type or size of aggregate shall be stored in a separate bin or compartment 

having a base such that contamination of the aggregate is prevented.  Dividing 
walls between bins shall be substantial and continuous so that no mixing of types 
or sizes occurs. 

 
 The storage of aggregates shall be arranged so that as far as possible rapid drying 

out in hot weather is prevented in order to avoid sudden fluctuations in water 
content.  Storage of fine aggregates shall be arranged so that they can drain 
sufficiently before use in order to prevent fluctuations in water content of the 
concrete. 

 
g) Water for concrete and mortar 
 
 Sea water or brackish water containing more than 1,000 ppm chloride ion or 2,000 

ppm sulphate ion shall not be used for mixing or curing concrete. 
 
 Water shall be clean and free from harmful matter and shall comply with the 

requirements of SRN 114. 
 
 The Contractor shall carry out tests in accordance with SRN 114 to establish 

compliance with the Specification. 
 
h) Admixtures 
 
 i) General 
 

 The use of the admixtures in concrete may be required under the Contract 
to promote special properties in the finished concrete or may be proposed 
by the Contractor to assist him to comply with the Specification.   

 
 In all cases the Contractor shall submit to the Engineer full details of the 

admixture he proposes to use and the manner in which he proposes to add 
it to the mix.  The information provided shall include but not be limited to:- 

 
a) The typical dosage, the method of dosing and the detrimental effects 

of an excess or deficiency in the dosage. 
 
b) The chemical names of the main active ingredients in the admixture. 
 
c) Whether or not the admixture contains chlorides, and if so the 

chloride ion content expressed as a percentage by weight of 
admixture. 

 
d) Whether the admixture leads to the entrainment of air when used at 

the manufacturer’s recommended dosage, and if so, the extent to 
which it does so. 
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e) Details of previous uses of the admixture in Kenya. 
 

 The chloride ion content of any admixture shall not exceed 2 per cent by 
weight of the admixture nor 0.03 per cent by weight of the cement in the 
mix. 

 
 Admixtures shall not be mixed together without the consent of the 

Engineer. 
 
 Calcium chloride or admixtures containing calcium chloride shall not be 

used in prestressed concrete. 
 
ii) Workability agents 
 
 Workability agents shall comply with SRN 149 and shall not have any 

adverse effect on the properties of the concrete. 

725. BUILDING STONE 

 All building stone shall be dressed coral stone capable of withstanding when wet a 
crushing stress of 3.5 N/sq.mm.  The source of stone shall be approved by the Engineer 
and stone supplied therefrom shall be free from Magadi, overburden, mudstone, cracks, 
sandholes, veins, laminations or other imperfections. 

             
            Load bearing wall stones shall be 200mm thick while partition wall stones shall be 

150mm thick. 
 
 The stone shall be chisel dressed into true rectangular blocks, with each surface even and 

at right angles to all adjoining surfaces, to the size specified.  For exposed stonework the 
maximum permissible variation of any of the specified dimensions shall be 6mm provided 
that cut stone, supplied as ‘rock face’ stone may be hammer dressed on one face only, or 
on one face and one end, if in other respects it conforms with this specification.  Stones 
shorter than 375mm will not be accepted. 

 
 Unless the Engineer allows otherwise the Contractor shall at his own expense provide and 

dress four 100mm cubes of stone for testing. 
 
 The stone shall be sound when tested in accordance with SRN 870 except that:- 
 

i) The treatment shall be repeated for 10 cycles only;   and 
 
ii) The second criterion of failure shall be amended to allow for a loss of weight of 

not more than 20% of its original weight. 

726. STONE DUST 

 Stone dust for blinding shall be blacktrap screened to the following grading:- 
 
 Passing 10mm sieve  100% 
 Passing No. 4 sieve  85% - 100% 
 Passing No. 100 sieve  5% - 25% 
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727. MURRAM 

 Murram shall be from an approved source quarried so as to exclude vegetable matter, loam, 
top soil or clay.  The California Bearing Ratio of the murram, as determined for a sample 
compacted to maximum density (as defined under SRN 601) and allowed to soak in water 
for four days, shall not be less than 30%.  This C.B.R. is a guide to quality only and the 
compaction in the work will be judged by density. 

728. WATER FOR CEMENT TREATED MATERIALS 

 If water for the works is not available from the Employer’s supply the Engineer’s approval 
must be obtained regarding the source of supply and manner of its use.  Water to be used 
with cement or lime shall be free from salt, oil, alkali, organic matter, and other deleterious 
substances.  If the water is required to be tested, this shall be done in accordance with SRN 
114: Tests for Water for Making Concrete, all to the cost of the Contractor. 

729. CEMENT MORTAR 

 Cement mortar shall consist of proportions by volume as specified of Portland Cement and 
natural sand or crushed natural stone or a combination of both as specified in SRN 135 
and SRN 136: Building Sands from Natural Sources.  The constituent materials shall be 
accurately gauged and mixed in an approved manner. 

 
 Cement mortar shall be made in small quantities only as and when required, and any mortar 

which has begun to set or which has been mixed for a period of more than one hour shall 
be rejected. 

730. HYDRATED LIME 

Hydrated lime shall comply with SRN 801: Building Limes, and shall be of the semi-
hydrated type. 

732. CALCIUM CHLORIDE 

Calcium chloride shall be of good industrial grade, and shall be obtained from an 
approved source. 

732. LIME MORTAR 

 Lime mortar shall consist of proportions by volume as specified of hydrated lime and 
naturals and/or crushed natural stone or a combination of both as specified for cement 
mortar in Clause 729.  The constituent materials shall be accurately gauged and mixed in 
an approved manner. 

733. CEMENT-LIME MORTAR 

 Cement-lime mortar shall consist of Portland Cement, hydrated lime and natural sand or 
crushed natural stone or a combination of both, as specified for cement mortar in Clause 
707.  The constituent materials shall be accurately gauged and mixed by volume in an 
approved manner in the proportions specified. 
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 Cement-lime mortar shall be made only in small quantities as and when required.  Any 
mortar which has begun to set or which has been mixed for a period of more than two 
hours shall be rejected. 

734. CEMENT GROUT 

 Cement grout shall consist of Portland Cement and water mixed in the proportion of one 
part by volume of cement and one and a half parts by volume of water.  The grout shall be 
used within one hour of mixing. 

735. CAST STONE 

 Cast stone shall be manufactured by an approved manufacturer to the shapes and 
dimensions shown on the drawings, and shall conform to the requirements of SRN 871: 
Cast Stone.  It shall have a dense and even surface of the texture and colour detailed on 
the drawings or required by the Engineer.  Where indicated exposed faces of the stone 
shall be formed of a specially graded mix.  Metal bond ties of approved manufacture shall 
be cast in with the stone as shown on the drawings.  Samples of the completed stone shall 
be submitted for the Engineer’s prior approval. 

 
 All stones shall be protected from damage during transport and erection by means of 

cement slurry coatings or by other approved methods. 

736. REINFORCEMENT FOR CONCRETE 

Reinforcement which shall comply with the following Standards, covers plain and 
deformed bar reinforcement and steel fabric to be cast into concrete in any part of the 
Works but does not include prestressing tendons or any other embedded steel. 
 
• SRN 126 for hot rolled plain bar and high yield deformed bar 
• SRN 127 for cold worked steel bar 
• SRN 128 for steel mesh fabric 
 
All reinforcement shall be from an approved manufacturer and, if required by the Engineer, 
the Contractor shall submit a test certificate from the manufacturer. 
 
All reinforcement for use in the Works shall be tested for compliance with the appropriate 
British Standard in a laboratory acceptable to the Engineer and two copies of each test 
certificate shall be supplied to the Engineer.  The frequency of testing shall be as set out 
in the relevant Standard. 
 
In addition to the testing requirements described above, the Contractor shall carry out 
additional tests as instructed by the Engineer. 
 
Any reinforcement which does not comply with the Specification shall be removed from 
site. 
 
All reinforcement shall be delivered to site either in straight lengths or cut and bent.  No 
reinforcement shall be accepted in long lengths which have been transported bent over 
double. 
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Any reinforcement which is likely to remain in storage for a long period shall be protected 
from the weather so as to avoid corrosion and pitting.  All reinforcement which has become 
corroded or pitted to an extent which, in the opinion of the Engineer, will affect its 
properties shall either be removed from site or may be tested for compliance with the 
appropriate Standard at the Contractor’s expense. 
 
Dowel Bars 
 
Dowel bars and tie bars shall consist of mild steel, or deformed bars of high yield steel all 
complying with SRN 126 and they shall be free from oil, paint other than bond-breaking 
compound, dirt, loose rust and scale. 
 
Dowel bars and tie bars shall be of sizes as shown on the drawings and directed by the 
Engineer, and shall be straight, free from burred edges, or other irregularities and shall 
have their sliding ends sawn or, if approved, sheared. 
 
Bond breaking compound for dowel bars shall consist of 66 per cent of 200 pen bitumen 
blended hot with 14 per cent light creosote oil and, when cold, brought to the consistency 
of paint by the addition of 20 per cent solvent naphtha or other approved compound 
meeting the following requirements. 
 
i) It shall not retard or in any other way affect the setting of concrete. 
 
ii) The average bond stress on bars coated with the compound with half their length 

cast into concrete specimens and subject to pull out tests at 7 days shall not exceed 
0.14 Newtons per square millimeter and the total movement of the dowel bar 
relative to the concrete shall not be less than 0.25 millimeters at that stress.  The 
concrete specimens shall be 150 millimeters by 150 millimeters in section and 0.45 
meter long and made with the same mix proportions as used in the Works. 

737. STRUCTURAL STEEL FOR WELDED WORK 

 Structural steel for riveted and welded work shall comply with the requirements of SRN 
125 : Structural Steel, SRN 126 : The Use of Structural Steel in Building and for Welded 
Work, SRN 125 : High Yield Stress and High Tensile Structural Steel, High Tensile 
(Fusion Welding Quality) Structural Steel for Bridges, etc. and General Building 
Construction. 

738. WATERPROOF UNDERLAY 

 Waterproof underlay shall consist of either waterproof paper complying with SRN 856: 
Waterproof Building Paper, containing approved fibrous reinforcement, or 500 gauge 
polythene sheeting as stated in the Bill of Quantities. 

739. PREFORMED JOINT FILLER 

 Preformed joint filler shall be of the thickness shown on the drawings or as stated in the 
Bill of Quantities. 

 
 The material comprising joint filler shall be as stated on the drawings or approved by the 

Engineer. 
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740. JOINT PRIMER 

 Joint priming compound shall be entirely in accordance with the manufacturer’s 
recommendations for the joint sealant to be used. 

741. JOINT SEALING COMPOUND 

 Poured joint sealing material shall consist of an approved rubber-bitumen compound, 
complying with the requirements of SRN 879, or a two component, cold applied compound 
complying with SRN 879 as stated in the Bill of Quantities.  Test Certificates, prepared by 
an approved testing laboratory, shall be supplied by the Contractor to show that the 
material does in fact comply in respect of cone penetration, flow and bond with the under-
mentioned requirements: 

 
Test Cone Penetration 
 
 
0.15 kg. for 5 seconds at 25o 
centigrade using standard grease 
cone 

Hot-poured 
Materials 
 
Penetration not to 
exceed 9mm 

Cold-poured Materials 
 
Penetration to be not less 
than 5mm not more than 
27.5mm 

 
Flow 
 
On a plane inclined at 75o to the 
horizontal, 5 hours at 60o centigrade 

 
 
 
Flow not to exceed 
5mm 

 
 
 
Flow not to exceed 
20mm 

 
Bond 
 
25mm wide joint extended 12mm at 
rate of 4mm per hour at 18o 
centigrade.  No more than one 
specimen in three to develop a crack 
separation or other opening more 
than 4mm deep 

 
 
 
Five cycles of 
extension and 
recompression 

 
 
 
Three cycles of 
extension and 
recompression 
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 Approved hot-poured materials shall also comply with a requirement whereby when 
heated for a period of 6 hours at a temperature of 80 degrees centigrade above 
recommended pouring temperature or 30 degrees centigrade below the safe heating 
temperature whichever is the greater shall still comply with the flow requirements of this 
clause. 

 
 In addition to materials complying with SRN 879, the Engineer may approve the use of 

alternative materials provided that they meet the requirements of this clause relating to 
cold-poured joint sealing compounds. 

742. CONCRETE PIPES AND SPECIALS 

 Concrete pipes and specials shall comply with the requirements of SRN 840.  They shall 
carry the relevant Standards Institution registration certification trade mark, or test 
certificates shall be furnished by the manufacturers. 

743. CONCRETE POROUS PIPES 

 Concrete porous pipes shall comply with the requirements of SRN 410: Concrete Porous 
Pipes for Under-drainage. 

744. CONCRETE DRAIN INVERT BLOCKS 

Precast concrete invert blocks shall be manufactured to the detail drawings supplied from 
concrete Class 20/10 as specified in Table 4.2 using maximum 12mm size aggregates.  If 
required, cube test certificates shall be supplied by the manufacturer. 

745. CONCRETE SLABS FOR OPEN DRAINS 

Precast concrete slabs for lining open drains shall be manufactured to the detail drawings 
supplied from concrete Class 20/10 as specified in Table 4.2 using maximum 12mm size 
aggregates.  If required, cube test certificates shall be supplied by the manufacturer. 

746. AGRICULTURAL TILES AND PIPES 

Agricultural tiles and pipes shall be best well-burnt earthenware, true and circular in bore 
and with an external flat bottom and plain ends suitable for laying with open or butt joints. 

747. MANHOLE COVERS AND FRAMES 

Manhole covers and frames shall be basically in accordance with the requirements of SRN 
846: Cast Manhole Covers, Road Gully Gratings and Frames for Drainage Purposes except 
that the manhole covers shall be constructed of mild steel, concrete filled, in accordance 
with the standard detail drawings. 
 
Foul water sewer manholes shall have triangular Grade “A” heavy duty covers and frames.  
Circular manhole covers and frames shall be used on surface water sewer manholes. 

748. GULLY GRATINGS AND FRAMES 

Gully gratings and frames shall be basically in accordance with the requirements of SRN 
846, nominal size 500mm x 350mm except that the gully gratings shall be constructed of 
mild steel concrete filled in accordance with the standard detail drawings. 
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Where indicated as being kerb inlet type, the gullies shall conform to the shape and 
dimensions given on the detail drawings supplied, but in respect of materials and 
workmanship conform to SRN 846. 

749. PRECAST CONCRETE MANHOLES AND INSPECTION CHAMBERS 

Precast concrete manholes and inspection chambers shall comply with the requirements of 
SRN 854: Concrete Cylindrical Pipes and Fittings including Manholes, Inspection 
Chambers and Street Gullies, and they shall carry the relevant Standard Institution 
registered certification trade mark, or test certificates shall be furnished by the 
manufacturer. 

750. PRECAST CONCRETE GULLIES 

Precast concrete gullies shall be unreinforced and shall comply with the requirements of 
SRN 854: Concrete Cylindrical Pipes and Fittings including Manholes, Inspection 
Chambers and Street Gullies. 

751. MANHOLE STEP IRONS 

Step irons of general purpose type shall comply in all respects with SRN 845: Malleable 
Step Irons. 

752. TIMBER 

Timber shall be sound, well-seasoned and entirely free from worm, beetle, warps, shakes, 
splits, and all forms of rot and deadwood.  Where required, all timber shall be treated with 
creosote, as specified in SRN 872: Coal Tar Creosote for the Preservation of Timber or an 
alternative approved timber preservative. 

753. WATER BARS 

Water bars shall be “Dumbbell” type and be of natural or synthetic rubber or extruded 
PVC.  They shall be flexible, tough, elastic and durable and of dimensions detailed.  They 
should be unaffected on contact with dilute acids or alkalis.  Joints and junctions shall, 
when possible, be prefabricated by the manufacturer, but if made at site the manufacturer’s 
instructions including recommended adhesives shall be followed and used.  Samples shall 
be submitted for approval of the Engineer before use of any material. 

754. CONCRETE BLOCKS 

Solid and hollow concrete blocks for walling shall comply with SRN 904 in every respect. 
 
All solid and hollow concrete blocks used in the walling must be capable of withstanding 
a crushing pressure of not less than 0.35 kg per square millimeter after 28 days.  The blocks 
shall be cast in Metric sizes. 
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755. HIGH DENSITY POLYETHYLENE (HDPE) PIPES 

HDPE Pressure Pipes and Fittings shall be manufactured using a pre-compounded blue 
pigmented PE100 resin, having a Minimum Required Strength (MRS) value of ≥ 10.0 
MPa, at a service temperature of 20°C for a minimum design service life of 50 years.  
 
The pipes and fittings shall be manufactured in accordance with EN 12201:2011, ISO 4427 
/ ISO 4437 or other acceptable International Standard. 
 
The Pipes and Fittings shall comply with the following: 
 
Pipes:   Material:  Polyethylene PE100 (MRS100), density ≥0.95 kg/dm³ 

Colour:   Blue    
Black with Blue stripes 
Black with Blue outer coextruded layer  

Pressure Rating: SDR 17 – PN10  
    SDR 11 – PN16 

Supply Lengths: All pipe sizes up to and including OD 75 mm shall be 
supplied in coils of 50 or 100 meters. All pipes, OD 
90mm and above shall be supplied in straight lengths not 
exceeding 12metres. 

 
Fittings:  Material:   Polyethylene PE100 (MRS100), density ≥0.95 kg/dm³ 
  Colour:    Black or Blue   

Type of Joint:  Electrofusion / Spigot type for Butt Fusion / Compression 
(for sizes 110mm and below)    

Pressure Rating: SDR 17 – PN10  
    SDR 11 – PN16 

 
 

       Table 7-1: Pipe Diameters:   as per EN 12201-2 

PE 100 (MRS10), σall = 8.0 MPa PN 10.0 PN 16.0 

Outside Tolerance Maximum SDR 17 SDR 11 

Diameter on OD Ovality Series 8 Series 5 

(d)     Min. WT Tolerance Min. WT Tolerance 

(mm) (mm) (mm) (mm) (mm) (mm) (mm) 

16.0 0.3 1.2 - - - - 

20.0 0.3 1.2 - - 2.0 0.3 

25.0 0.3 1.2 - - 2.3 0.4 

32.0 0.3 1.3 2.0 0.3 3.0 0.4 

40.0 0.4 1.4 2.4 0.4 3.7 0.5 

50.0 0.4 1.4 3.0 0.4 4.6 0.6 

63.0 0.4 1.5 3.8 0.5 5.8 0.7 

75.0 0.5 1.6 4.5 0.6 6.8 0.8 

90.0 0.6 1.8 5.4 0.7 8.2 1.0 

110.0 0.7 2.2 6.6 0.8 10.0 1.1 

125.0 0.8 2.5 7.4 0.9 11.4 1.3 

140.0 0.9 2.8 8.3 1.0 12.7 1.4 

160.0 1.0 3.2 9.5 1.1 14.6 1.6 
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PE 100 (MRS10), σall = 8.0 MPa PN 10.0 PN 16.0 

Outside Tolerance Maximum SDR 17 SDR 11 

Diameter on OD Ovality Series 8 Series 5 

(d)     Min. WT Tolerance Min. WT Tolerance 

(mm) (mm) (mm) (mm) (mm) (mm) (mm) 

180.0 1.1 3.6 10.7 1.2 16.4 1.8 

200.0 1.2 4.0 11.9 1.3 18.2 2.0 

225.0 1.4 4.5 13.4 1.5 20.5 2.2 

250.0 1.5 5.0 14.8 1.6 22.7 2.4 

280.0 1.7 9.8 16.6 1.8 25.4 2.7 

315.0 1.9 11.1 18.7 2.0 28.6 3.0 

355.0 2.2 12.5 21.1 2.3 32.2 3.4 

400.0 2.4 14.0 23.7 2.5 36.3 3.8 

450.0 2.7 15.6 26.7 2.8 40.9 4.2 

500.0 3.0 17.5 29.7 3.1 45.4 4.7 

560.0 3.4 19.6 33.2 3.5 50.8 5.2 

630.0 3.8 22.1 37.4 3.9 57.2 5.9 

710.0 6.4 24.9 42.1 4.4 64.5 6.6 

800.0 7.2 28.0 47.4 4.9 72.6 7.4 
 

Performance Characteristics 
 
The pipes shall have the following basic minimum performance characteristics: 

 

Table 7-2: Performance Characteristics of Various Pipes 

Parameter Unit Value 

Average Density as per ISO 1183 Gm/cm3 ≥ 0.95 

Melt Flow Index MFI 190°C / 50N as per ISO 1133 Gm/10 min.  0.4-0.55 

Minimum Tensile Strength N/mm2 25 

Elongation at Break % ≥ 600% 

E-Modulus (Modulus of Elasticity) N/mm2 1200 

Minimum Radius of Curvature at 20°C  25 x OD 

Linear Coefficient of Thermal Expansion (VDE 0304) °K-1 1.3 x 10-4 

 
Marking and Identification 
 
Pipes shall be clearly and indelibly marked to show the following:  
 

• Name of Manufacturer / Brand 

• Nominal Diameter x Minimum Wall Thickness 

• Material Classification (i.e. PE100) 

• Standard Dimension Ratio and Pressure Rating (SDR17 PN10 or SDR11 PN16) 

• Reference Standard of Manufacture (e.g. EN 12201)  
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• Date of Manufacture 
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Transportation, Storage and Laying of Pipes and Fittings 
 
Before transporting HDPE pressure pipes the loading surface of the vehicle must be 
cleaned and free from projecting nails, screws or other sharp objects. The bottom layer of 
all pipes must as far as possible be in contact with the loading surface throughout their 
entire length and not project beyond it. The pipes must be secured from slipping and shall 
not be pulled over sharp edges when loading and offloading. Pipes shall not be dragged 
along the ground. 
 
Pipes, fittings and coils shall be stored in such a way that they are completely protected 
from direct sunlight. When covered, they must be well ventilated to avoid accumulation 
of heat and resultant deformation. Transparent coverings shall not be used. The storage 
location shall be flat and shall, for pipes, support the pipes throughout their length. Stones 
and sharp objects shall not be present. Pipes shall not be stacked to a height exceeding 1m. 
The pipes must be secured at the sides to prevent them from rolling. Contact with harmful 
materials shall be avoided. As far as possible, coils shall be stored in a horizontal position. 
The area shall be free of stones and sharp objects. If stored upright they must be secured 
to avoid tilting. 
 
Prior to laying in trench the bed of the trench must provide support throughout the entire 
length of the pipe. The pipe shall not be laid directly on cohesive, rocky or stoney soil. 
Such material shall be over excavated to a depth of not less than 0.1m and shall be removed 
and replaced by non-cohesive soil or a special pipe support. This shall initially be 
recompacted and then the surface loosened on the day of and prior to laying. 
 
Pipes supplied in coils and of up to 63mm diameter may be unrolled with the coil in the 
vertical position. For larger diameters an unwinding device shall be used. A turnstile can 
be used with the coil laid in a horizontal position on it or with the coil mounted vertically 
on a slow moving lorry. The pipe shall never be removed from a coil in a spiral manner as 
this may cause kinking. Should kinking nevertheless occur the Contractor shall cut the 
pipe on either side of the kink, prepare the ends, and then use an approved joint after laying. 
All costs of dealing with kinking shall be to the Contractor’s expense. A minimum bending 
radii of 35 x the diameter shall be observed. 
 
Joining Methods 
 
A. Butt Fusion: The pipe shall be joined by the butt fusion procedure outlined in 

ASTM F 2620. All fusion joints shall be made in compliance with the pipe or fitting 
manufacturer’s recommendations. Fusion joints shall be made by qualified fusion 
technicians. 

 
B. Saddle Fusion: Saddle fusion shall be done in accordance with ASTM F 2620 or TR-

41 or the fitting manufacturer’s recommendations. Saddle fusion joints shall be made 
by qualified fusion technicians. Qualification of the fusion technician shall be 
demonstrated by evidence of fusion training within the past year on the equipment to 
be utilized on this project. [Saddle fusion is used to fuse branch saddles, tapping tees, 
and other HDPE constructs onto the wall of the main pipe] (ASTM F905). 

 
C. Socket Fusion: Molded socket fusion fittings are only to be used for joining of 

HDPE pipe from 1/2 inch to 2” in size. Socket fusion shall be done in accordance 
with ASTM F 2620 or the fitting manufacturer’s recommendations. Socket fusion is 
the process of fusing pipe to pipe, or pipe to fitting by the use of a male and female 
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end that are heated simultaneously, and pressed together so the outside wall of the 
male end is fused to the inside wall of the female end. Qualification of the fusion 
technician shall be demonstrated by evidence of socket fusion training within the 
past year on the equipment to be utilized on this project. [Socket fusion is not widely 
used, and the specifier may decide to prohibit its use] 

 

D. Electrofusion: Electrofusion joining shall be done in accordance with the 
manufacturers recommended procedure. Other sources of electrofusion joining 
information are ASTM F 1290. The process of electrofusion requires an electric 
source, a transformer, commonly called an electrofusion box that has wire leads, a 
method to read electronically (by laser) or otherwise input the barcode of the fitting, 
and a fitting that is compatible with the type of electrofusion box used. The 
electrofusion box must be capable of reading and storing the input parameters and the 
fusion results for later download to a record file. Qualification of the fusion technician 
shall be demonstrated by evidence of electrofusion training within the past year on 
the equipment to be utilized for this project. 

 
E. Mechanical: 
 

• Mechanical connection of HDPE to auxiliary equipment such as valves, pumps, 
and fittings shall use mechanical joint adapters and other devices in 
conformance with AWWA Manual of Practice M55, Chapter 6. 

• Mechanical connections on small pipe under 3” are available to connect HDPE 
pipe to other HDPE pipe, or a fittings, or to a transition to another material. The 
use of stab-fit style couplings is allowed, along with the use of metallic 
couplings of brass and other materials. All mechanical and compression fittings 
shall be recommended by the manufacturer for potable water use. When a 
compression type or mechanical type of coupling is used, the use of a rigid 
tubular insert stiffener inside the end of the pipe is recommended. 

• Mechanical couplings that wrap around the pipe and act as saddles are made by 
several manufacturers specifically for HDPE pipe. All such saddles, tapping 
saddles, couplings, clamps etc. shall be recommended by the manufacturer as 
being designed for use with HDPE pipe at the pressure class listed in this section. 

• Unless specified by the fitting manufacturer, a restraint harness or concrete 
anchor is recommended with mechanical couplings to prevent pullout. 

• Mechanical coupling shall be made by qualified technicians. Qualification of 
the field technician shall be demonstrated by evidence of mechanical coupling 
training within the past year. This training shall be on the equipment and pipe 
components to be utilized for this project. 

 
F. Joint Recording: The critical parameters of each fusion joint, as required by the 

manufacturer and these specifications, shall be recorded either manually or by an 
electronic data logging device. All fusion joint data shall be included in the Fusion 
Technician’s joint report. 
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Testing 
 
A. Hydrostatic leakage testing is recommended and shall comply with ASTM F 2164, 

ASTM F 1412, and AWWA Manual of Practice M55 Chapter 9. 
 

B. If the test section fails this test, the Contractor shall repair or replace all defective 
materials and/or workmanship at no additional cost to the Owner. 
 

C. Pneumatic (compressed air) leakage testing of HDPE pressure piping is prohibited 
for safety reasons. 

 
Cleaning and Disinfecting 
 
A. Cleaning and disinfecting of potable water systems shall be in accordance with 

AWWA C651 and AWWA Manual of Practice M55 Chapter 10. 
 

B. After installation and pressure testing, new water mains should be disinfected 
according to AWWA C651. 

 

C. The disinfection chemicals should be limited to less than 12% active chlorine. The 
duration of the disinfection should not exceed 24 hours. 

 

D. Upon completion, the system should be thoroughly flushed with fresh water, and 
retested to verify the disinfectant chlorine level has been reduced to potable drinking 
water concentrations in all service water tubing and branch lateral pipes. 

756.  BUTT-WELDED FUSION JOINTING MACHINE 

The fusion jointing machine shall be self-aligning, suitable for welding under-pressure 
pipes for water, gas and other fluids up to 250mm diameter. The machine body shall be 
able to assume two working positions; inclined or horizontal and have a supporting frame, 
four clamps and two hydraulic cylinders with fast non-drip coupling connections.  
 
The machine shall have the possibility to choose the best configuration for the working 
conditions by adjusting only 4 screws on the machine frame. Fast-locking adapters shall 
speed up the welding preparation time without using any additional equipment. The 
automatic detaching of the heating plate from the pipes / fittings shall be applicable on 
every welding configuration. This shall enable two rollers to be lodged very quickly on 
the sides of the machine body, allowing lifting of the welded pipes to make them roll and 
prepare a new weld. 
 
The fusion machine shall include a Teflon-coated (PTFE) heating plate with a built-in 
independent thermometer, to check the working temperature, and a high-precision 
electrical thermoregulator (±1°C) with digital display and regulating buttons. This system 
shall include Led indicators to check if the machine is working normally (live tension and 
working temperature), contingent probe’s failures and/or temperature anomalies. 
 
The machine shall include an extractable electric milling cutter to face the heads of the 
pipes and/or fittings. It includes a safety micro-switch and a thermal circuit breaker. The 
machine shall include an electro-hydraulic gear case protected from crashes and 
atmospheric corrosion by a plastic box. The gear case shall consist of a control lever, to 
open and close the clamps, maximum pressure and discharge valves (useful also for the 
“Dual Pressure” welding process), hydraulic connection hoses with non-drip fast 
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couplings and timer (to check the warming and welding time). The machine shall be preset 
for the connection of the electronic controller.  
 
A milling cutter / heating plate support which shall come include a high-temperature-proof 
bag shall be included in the components of the fusion machine as it shall be required to 
protect the heating element from being scratched 
 
 

757.  GEOTEXTILES 

 
Materials for Geotextiles, Separation, Drainage Composites, Barriers and 
Geosynthetic Reinforcement. Geotextiles for separation, filtration shall be manufactured 
from any of the following polymers: polyester, polyamide, polypropylene or polyethylene. 
The fibres may be either woven, heat bonded or needle punched. 
 
Geocomposite Drainage layers shall be constructed using a core manufactured from 
polyethylene, polypropylene or polyamide, with a layer of geotextile separator on both 
sides.  
 
Geosynthetics for the core of drainage geocomposite products may be manufactured from 
polyester, polyamide, polypropylene or polyethylene. The polymer products may be in the 
form of a deformed sheet, random fibres or a regular net with elements joined at 
intersections. The geotextile filter separator must be securely fixed to the core at regular 
intervals by gluing, heat bonding or mechanical fixings. 
 
All Geosynthetic products delivered to site shall be marked in accordance with BS EN 
10320. 
 
Geotextiles for protection shall be manufactured from any of the following polymers: 
polyester, polyamide, polypropylene or polyethylene using a process of needle punching 
to entangle the fibres. No re-cycled or post-consumer polymer may in incorporated into 
the protection geotextiles. 
 
Geogrids may be manufactured using one or a combination of the following processes: 

a) From high density polyethylene sheet oriented in one or both directions so that the 
resulting ribs have a high degree of molecular orientation which is continued 
through the integral transverse ribs 

b) from polyester yarns which are knitted into an open structure coated with PVC or 
other protective materials 

c) from polyester yarns in bundles which are coated with PVC or other protective 
coatings in the form of strips which are spaced and joined with strips of lighter or 
equal strength, the cross strips being welded to the main strips at each intersection. 

d) From high modulus PVA or other high tenacity polymer strips which are joined in 
grid arrangement by welding at each intersection. 

 
All geotextiles for Protection Layers shall be delivered to site marked with a CE mark and 
accompanying documentation as described in BS EN 13265 Characteristics required for 
use in liquid waste containment projects. 
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The durability of geotextile protection layers shall be evaluated in accordance with Annex 
B of BS EN 13265. 
 
The minimum tensile strength of the geotextile protection layer shall be (25) kN/m width, 
expressed as the mean value given by the manufacturer in the accompanying 
documentation, minus the quoted tolerance. Reference test method BS EN ISO 10319. 
 
The minimum static puncture strength of the geotextile protection layer shall be (4500) N, 
expressed as the mean value given by the manufacturer in the accompanying 
documentation, minus the quoted tolerance. Reference test method BS EN ISO 12236.
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8. WORKMANSHIP 

 

801. HANDLING OF PIPES AND FITTINGS 

 The Contractor shall exercise care in the handling of all pipes, specials, valves etc., to 
prevent damage to the structure surfaces and to the ends of the pipes. 

802. LOADING AND UNLOADING 

 Normally loading and unloading of small diameter pipes and fittings can be undertaken by 
hand; where mechanical means are used care should be exercised to ensure that the 
handling methods do not damage the pipes and fittings. 

803. STORAGE 

 The Contractor shall comply with the manufacturer’s specification regarding the storage 
of pipes, fittings and valves.  Where storage dumps are to be provided along the route of 
the pipeline, these will be subject to the Engineer’s approval.  The cost of so providing 
shall be borne by the Contractor and deemed to be covered by his rates in the Bill of 
Quantities. 

804. TRANSPORT 

 The Contractor shall provide such transport arrangements as will effectively cater for the 
lengths of pipes provided and the material of the piping.  Adequate support shall be 
provided so as to ensure that the piping and fittings are not subject to excessive movement. 

805. EXAMINATION OF PIPES AND FITTINGS  

 The Contractor shall examine all pipes, valves, fittings and other materials to ascertain that 
they are in perfectly sound condition before commencing to lay the pipes, valves etc. 

806. INTERFERENCE WITH FENCES, DRAINS AND OTHER SERVICES 

 The Contractor shall ensure the proper reinstatement of fences, drains, telephone lines, 
KP&L cables etc. where affected by his work.  All services shall be adequately protected 
and propped to the satisfaction of the Engineer.  The Contractor shall be liable for any 
damage caused to the services due to his failure to provide adequate protection. 

807. METHOD OF EXCAVATION 

 The Contractor is deemed to have covered in his excavation rates all the work that is 
necessary in order to comply with the provisions of the Specifications in general and this 
Clause in particular. 

 
a) The Contractor shall excavate the pipe trenches in the line and to the depths 

indicated on drawings or as indicated by the Engineer.  Except where otherwise 
indicated on the drawings or directed by then, it is intended that the trench shall be 
excavated to such a depth as will allow of a minimum cover of 600mm over the 
top of the barrel of the pipe when laid.  All trenches shall be excavated in open 
cuttings and for trenching to uPVC piping, shall not be opened too far in advance 
of pipe laying. 
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b) For the purpose of measurement, the width of trench shall be taken as the 

nominated width for the particular size of sewer, irrespective of the width of trench 
the Contractor may choose to excavate. 

 
 Nominated trench width for: 
      75mm main  0.5m 
    100mm main  0.6m 
    150mm main  0.6m 
    200mm main  0.6m 
    225mm main  0.6m 
    250mm main  0.6m 
    300mm main  0.7m 
    400mm main  0.8m 
    500mm main  0.9m 
    600mm main  1.0m 
    700mm main  1.1m 
    800mm main  1.2m 
 
 For two or more pipes in the same trench the nominated width shall be the distance 

between the centers of the outer pipes plus the internal radii of the outer pipes plus 
400mm. 

 
c) Where the trench passes through grassland, arable land or gardens, whether 

enclosed or otherwise, the turf, if any, shall be carefully pared off and stacked, and 
the productive soil shall be carefully removed for a width of 600mm greater than 
the nominated trench width, or equal to the overall width of track of excavating 
machine, whichever is greater, and laid aside to be subsequently used in reinstating 
the surface of the ground after the trench has been refilled. 

 
d) The bottom of the trench shall be properly trimmed off, and all low places or 

irregularities shall be levelled up with fine material.  Where rock or large stones 
are encountered, they shall be cut down to a depth of at least 100mm below the 
level at which the bottoms of the barrel of the pipes or flanges are to be laid, and 
covered to a like depth with fine material, so as to form a fine and even bed for the 
pipes.  The bottom of trenches to accommodate uPVC piping shall be hardened by 
tamping in gravel or broken stone in all soft spots.  The bedding shall consist of 
soil which can be properly compacted to provide support for the pipe and to comply 
with Clause 809 b). 

 
e) Joint holes shall be excavated to suit minimum dimensions as will allow the joints 

to be well and properly jointed. 
 
f) The pipe trench shall be kept clear of water at all times as per Clause 321 of this 

Specification. 
 
g) The Contractor shall, wherever necessary, by means of timbering or otherwise, 

support the sides of the trench so as to make them thoroughly secure, and afford 
adequate support to adjoining roads, land, buildings and property, during the whole 
time the trench remains open and shall remove such timbering when the trench has 
been backfilled.  The cost of such timbering or other work shall be deemed to be 
included in the rates for excavation.  In case the Contractor is instructed by the 
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Engineer to leave any portion of such timber in position after backfilling the trench, 
he will be paid for it accordingly. 

 
h) The clear width inside the timbering shall be at least 150mm in excess of the 

external diameter of the pipe being laid, in order to allow it to be freely lowered 
into position, in the trench without damage to the external protection. 

 
i) Should the excavation be taken out to a greater depth than is specified the bottom 

shall be made good to the correct level with Class 15/20 concrete or other material 
approved by the Engineer.  No payment shall be made for any over excavation 
carried out by the Contractor nor for the cost of filling up to required levels. 

 
j) If a mechanical excavator is used by the Contractor, he shall indemnify the 

Employer against all claims for damage which in the opinion of the Engineer, may 
be caused by the use of this plant. 

 
k) The Contractor shall fix Sight Rails for use with boning rods at intervals of not 

more than 30 meters and temporary Bench Marks related to the Survey of Kenya 
Datum shall be provided at such intervals as directed by the Engineer. 

808. MAIN LAYING 

a) Mains shall be laid in straight lines and/or smooth curves as indicated on the 
drawings.  The vertical profile of the pipe shall be to even gradients.  Any pipes 
not so laid shall be removed if so directed by the Engineer, and re-laid in proper 
manner at the Contractor’s expense. 

 
 In laying the pipes and specials care shall be taken not to damage the protective 

linings and the pipes shall be handled with tackle if so directed by the Engineer. 
 
 The pipes and specials shall be checked for flaws before they are lowered into the 

trench.  After the pipes or specials have been checked they shall be cleaned and set 
to proper gradient and line so that there is a continuous rise from each washout to 
air valve. 

 
 When laying uPVC pipes, final connection at any fixed joints shall be deferred 

until the majority of the pipeline has been covered with backfill. 
 
b) Large diameter curves to mains shall wherever possible be formed by allowing for 

deflection at flexible joints, not exceeding 3 degrees, or as specified by the 
manufacturers. 

 
c) In jointing of the pipes and specials the Contractor shall comply with the standards 

adopted for the various types of joints as specified. 
 
d) In laying pipes and specials with flanged joints, flanges shall be brought together 

and bolted with the faces absolutely parallel.  A rubber jointing gasket ring 3mm 
thick shall be used in each flange joint and one washer with and not provided for 
each bolt. 

 
 The bolts shall be tightened up gradually and equally in the customary manner in 

order to distribute the stress evenly over the flange.  If it is found necessary to 
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deviate slightly from the normal run of the flanged piping, the deflection shall be 
obtained by means of a beveled gun metal ring washer between the flanges. 

 
e) The Contractor shall fix the gate valves, air valves and washout pipes all in 

accordance with the drawings. 
 
f) The Contractor shall, subject to approval of the Engineer, cut pipes to such lengths 

as directed.  Pipes should be cut off clean and square with the axis.  Cuts should be 
made with an approved cutting device dependent on the type of pipe specified.  
Ends of pipes should be tapered by means approved by the Engineer if mechanical 
joints are to be used. 

 
g) Equipment for tapping off the mains under pressure may be employed in the 

making of service or branch connections.  The Contractor is required to choose a 
suitable method for fixing of the ferrule to the type of pipe specified, to the 
Engineer’s approval. 

809. BACKFILLING OF TRENCH 

a) When a section of the main has been jointed, the ends shall be temporarily closed 
with caps, plugs or flanges to prevent ingress of foreign matter into the pipe to the 
satisfaction of the Engineer.  The trench shall be properly backfilled and rammed 
for its whole length so that the soil cover to the main shall not be less than 600mm 
except at joint holes which shall be kept clear of all backfilling, if necessary, by 
the use of timbering, so that each joint is left fully exposed for the Engineer’s 
inspection.  Special care shall be exercised when using surround to A.C. and uPVC 
pipes which shall be free from any stones and well compacted in layers to not less 
than 100mm above the crown of the pipe. 

 
b) The Contractor’s attention is drawn to the special requirements for bedding and 

side fill to uPVC pipes.  Clay should not be used.  Soils which are of a granular 
nature and provide adequate support after compaction shall be used.  If unavailable 
from excavated material the Contractor should provide suitable material for which 
an item in the Bill has been included. 

 
 With flexible pipes it is important that the side fill should be firmly compacted 

between the pipe and the soil sides of the trench.  The bedding material shall be 
placed in 75mm layers up to the crown of the pipe with adequate compaction and 
then to a minimum height of 100mm or two thirds of the pipe diameter.  The 
progress of filling and tamping should proceed equally on either side of the pipe so 
as to maintain an equal pressure on both sides. 

 
b) Where a main is laid across a road or is in such a position as to interfere seriously 

with the normal use of the road, the Contractor may, with the consent of the 
Engineer and at his own risk, fill such holes as may be necessary.  Due 
consideration is to be given to compaction of section of the trench across the road 
to prevent undue settlement.  In the event of damage at this section the Contractor 
is required to re-excavate and repair the pipeline all at his own expense. 
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810. ANCHOR BLOCKS AND SUPPORTS 

Concrete Class 15/20 shall be placed in anchor blocks at all changes of direction of the 
pipeline exceeding 6 degrees and wherever else required to withstand thrust resulting from 
internal water pressure e.g. at blank ends.  Concrete in plinths shall be placed where 
specified. 

811. CHAMBERS AND SURFACE BOXES 

Gate valves, air valves and fire hydrants etc. shall be provided with suitable chambers or 
surface boxes in accordance with detailed drawings.  In roads and footpaths the boxes shall 
have metal covers laid flush with the surface.  Indicator posts to suit shall also be provided. 

812. TESTING 

a) The Contractor shall test as long a section of main as possible subject to the 
maximum length of open trench approved by the Engineer.  The test shall be carried 
out within 12 working days of the completion of such section of the main. 

 
b) The pipeline shall be adequately anchored during the test at stop ends or valves to 

prevent movement under the test pressures. 
 
c) The test section shall be filled with water and great care should be taken to drive 

out all air through air valves, ferrules etc.  The test pressure is to be at least 1.5 
times the nominal working pressure for the class of pipe being tested and is to be 
applied for at least 2 hours. 

 
d) The leakage from the mains and connections from each section tested shall be 

according to SRN 316, i.e. not exceeding 0.02 litres per millimeter of nominal bore 
per kilometer of pipeline per 24 hour per bar of applied pressure head. 

 
 The determine the rate of leakage, the Contractor shall furnish a suitable hydraulic 

test pump, pressure gauge, connections and water meter or other appliance, for 
measuring the amount of water pumped.  The pressure shall be raised to the amount 
required and specified by the Engineer, and shall be so maintained for a period of 
not less than two hours or whatever longer period as required by the Engineer to 
examine every joint to satisfy himself that they are sound. 

 
 If the leakage is at a greater rate than that specified, the Contractor shall re-excavate 

the trench where necessary and shall re-make the joints and replace defective work 
until the leakage shall be reduced to the allowable amount. 

 
e) The Employer shall charge the Contractor the cost of any couplings required to 

join up tested lengths of main if, in the Engineer’s opinion, greater lengths could 
reasonably have been tested or if failure under test, requires the pipe to be cut, or 
other methods of laying should have been adopted. 

 
 Water used in testing the main shall be supplied by the Contractor.  The Contractor 

shall carry out all work which may be necessary for making temporary connections 
to the existing mains to obtain water for testing at his own expense. 
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 In carrying out the test for water tightness the Employer only shall authorise the 
operation of all valves, but the Contractor shall provide all the necessary labour to 
assist in the opening and closing of the valves to the Engineer’s instructions, and 
he shall allow in his prices for all his expenses in connection with testing on 
completion. 

 
 The Engineer shall be the sole judge of water tightness. 

813. CLEANING AND STERILISING THE MAIN 

a) When a pipeline is complete and where applicable, has successfully passed the test, 
it shall be thoroughly washed out, using if possible, an open end.  Thereafter it shall 
be sterilized by being filled with a suitable solution containing not less than 20 ppm 
of free available chlorine or such other sterilizing agent as the Engineer shall 
approve.  After standing for 24 hours the main shall again be washed out and 
refilled with mains water prior to the taking of bacteriological samples.  The 
Contractor shall provide all necessary stop-ends, fittings and chemicals for this 
work. 

 
b) Emptying and washing out of the pipes shall be done in such a manner as not to 

damage the trench or cause undue flooding of the vicinity, and the Contractor shall 
supply and use piping, specials and/or hose as may be necessary to facilitate the 
flow of water to the nearest drain or watercourse.  Water used for washing out and 
sterilizing may be supplied by the Employer when a suitable supply is available 
but all expenses should be payable by the Contractor. 

 
 Before any section of the main is put into use, a bacteriological sample or samples 

will be taken by the Engineer’s Representative and only on receipt of a satisfactory 
certificate from a Medical Research Laboratory or similar organisation will the 
main or section of main be permitted to be put into supply and be considered as 
having been substantially completed. 

 
 Any expenditure involved in providing Facility or materials for the taking of 

samples shall be included in the Contractor’s tendered rates and the Engineer will 
specify and shall be the sole judge as to the number of samples required and the 
points at which they are to be taken. 

 
 The cost of the bacteriological examination will be borne by the Employer but if 

the sample or samples are not satisfactory, the cost of any subsequent analysis will 
be borne by the Contractor. 

814. CLEARANCE OF SITE 

The Contractor shall remove all surplus pipes, specials and other fittings from the site as 
directed by the Engineer.  The site of works shall be levelled and all surplus excavation, 
debris, cut trees or bushes shall be carted to approved tip sites. 

815. TESTING OF WATER RETAINING STRUCTURES 

As soon as possible after completion of water retaining structures viz. storage reservoirs 
etc. they shall be tested for water retention by filling to the normal maximum level with 
water at a uniform rate of not greater than 2m in 24 hours. 
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When first filled, the water level should be maintained by adding of further water for a 
stabilizing period while absorption and antogenous healing take place.  This period may 
be 7 days after which the level of the water surface should be recorded at 24 hour intervals 
for a test period of 7 days.  The structure shall be considered satisfactory if, during this 
period the total permissible drop in level, after making due allowance for rainfall and 
evaporation, should not exceed 1/500th of the average water depth of the full tank, 10mm 
or another specified amount all in accordance with SRN 102.  Water used in testing the 
structures shall be supplied by the Contractor.  Sterilisation of the structures is to be done 
as specified by the Engineer and sampling of water carried out similar to Clause 813. 
 
This test shall be carried out before any backfilling has taken place. 
 
In the event of any water retaining structures failing to pass the test, the Contractor shall 
make good and re-test at his own expense. 

816. STERILISATION OF WATER RETAINING STRUCTURES 

A strong chlorine solution (about 200 milligrams per liter) shall be sprayed on all interior 
surfaces of the hydraulic structure.  Following this, the structure shall be partially filled 
with water to a depth of approximately 30 centimeters.  During the filling operation, a 
chlorine water mixture shall be injected by means of a solution feed chlorinating device.  
The dosage applied to the water shall be sufficient to give a chlorine residual of at least 50 
milligrams per liter upon completion of the partial filling operation.  Precaution shall be 
taken to prevent the strong chlorine solution from flowing back into the lines supplying 
the water.  After the partial filling has been completed, sufficient water shall be drained 
from the lower ends of the appurtenant piping to insure filling the lines with the heavy 
chlorinated water. 
 
Chlorinated water shall be retained in the hydraulic structure and in the associated piping 
long enough to destroy all non-spore-forming bacteria and, in any event, for at least 24 
hours.  After the chlorine-treated water has been retained for the required time, the chlorine 
residual shall be at least 25 milligrams per liter.  All valves shall be operated while the 
lines are filled with the heavily chlorinated water. 
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9. TESTING OF MATERIALS AND WORKMANSHIP 

 

901. APPARATUS REQUIRED FOR TESTING ON SITE 

 Apparatus for testing shall be, if directed by the Engineer, made available on site of the 
works, for as long a period as required by the Engineer, and regarded as constructional 
plant.  The Contractor to allow for this provision in his rates.  The following may be 
required: - 

 
a) A set of sieves complying with British Standard 410: Test Sieves, or the following 

nominal sizes: - 
 
 Fine mesh wire cloth 200, 100, 72, 52, 36, 25, 18, 14, 10 and 7. 
 
 Medium mesh wire cloth 3mm. 
 
 Perforated plate 5mm, 6mm, 9mm, 12mm, 20mm, 38mm, 50mm, 65mm and 

75mm. 
 
b) A suitable balance, a pycnometer and a stove or other approved apparatus for 

determining the moisture content of the aggregate.  The methods of test shall be as 
described in Part Four of British Standard 812: Sampling and Testing of Mineral 
Aggregates, Sands and Fillers. 

 
c) A 200-ml. graduated cylinder in accordance with British Standard 604: Graduate 

Measuring Cylinders, for the use in the field settling test for clay and fine silt in 
aggregates. 

 
d) Two 0.34 kg. graduated clear glass medicine bottles for use in the test of organic 

impurities in sand. 
 
e) Apparatus required for testing soils in accordance with British Standard 1377: 

Methods of Test for Soil Classification and Compaction, and British Standard 
1924: Methods of Test for Stabilized Soils. 

 
f) Apparatus for testing concrete in accordance with British Standard 1881: Methods 

of Testing Concrete, Parts 1 to 7. 
 
g) A straight edge 3 meters long and measuring wedge or other approved apparatus 

for testing the accuracy of surfaces. 
 
h) Additional testing equipment as stated in the Bill of Quantities or as required by 

the Engineer. 

902. LOAD TESTING OF PIPES 

 The Engineer may instruct the Contractor to make a Loading Test (Three-Edge Bearing or 
Sand Bearing) on pipes to be used to construct the sewer.  Payment for Load Tests will be 
entirely in accordance with the General Conditions of Contract. 
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10. DRAINS, SEWERS AND MANHOLES 

 

1001. EXCAVATION FOR DRAINS, SEWERS AND MANHOLES 

 The ground shall be excavated to the lines and depths shown on the drawings or to such 
other lines and depths as the Engineer may direct.  Excavations taken out to a greater depth 
than is necessary shall be filled to the required level with approved material as specified 
for the pipe bed at the Contractor’s own cost.  Trenches shall be of sufficient width to 
enable the pipes to be properly laid and jointed.  In case of pipes of greater diameter than 
300mm, the width of trench shall be external diameter of pipe, plus 400mm.  When any 
excavation has been taken out and trimmed to the levels and dimensions shown on the 
drawings or as directed by the Engineer, the Engineer shall be informed accordingly so 
that he may inspect the completed trench and no excavation shall be filled in or covered 
with concrete until it has been so inspected and the Contractor has been authorised to 
proceed with the work.  All surplus materials from such excavations not required for 
refilling shall be carted away to tips, or otherwise disposed of, as directed.  All excavations 
shall be kept dry, and all bailing and pumping, timbering, shoring and supporting of sides 
that may be required, and any refilling, ramming and disposal of surplus materials 
necessary in carrying out the excavations and backfilling of trenches shall be taken to 
provide a solid and even bed for barrels of the pipes and, where a concrete bed is not 
specified, the floor of the trench shall be properly shaped to receive the sockets and the 
backfill must be thoroughly rammed along the sides of the pipe. 

 
 The rate of excavation in the Bill of Quantities shall include for keeping trenches dry and 

for all bailing, pumping, timbering, shoring and supporting of sides that may be required. 

1002. SUPPORTS FOR PITS, TRENCHES AND OTHER EXCAVATIONS 

 The sides of pits, trenches and other excavations shall, where necessary, be adequately 
supported to the satisfaction of the Engineer, and all such excavations shall be of sizes 
sufficient to enable the pipes and bedding to be laid accurately, and proper refilling and 
compacting to be carried out. 

 
 The Contractor shall take all precautions necessary for the safety of adjoining structures 

and building by shoring, opening in short lengths or otherwise, during the time the trenches 
are open. 

1003. ROCK CUTTING IN TRENCHES FOR PIPES AND OTHER 
EXCAVATIONS 

 Where solid rock is met within trenches and other excavations, it shall be cut out to a depth 
of 100mm below the intended level of the bottom of the pipes, and replaced with 100mm 
of approved material as specified.  In measuring such rock excavation the Contractor will 
be allowed a width of 400mm more than the external diameter of the pipes to a level of 
100mm below the bottom of the pipes.  The price inserted in the Bill of Quantities shall be 
held to cover all expenses in connection with excavating the rock, backfilling after laying 
of pipes and disposing of surplus material as directed by the Engineer. 

 

1004. WATER IN TRENCHES FOR PIPELINES AND OTHER 
EXCAVATIONS 
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 Trenches and other excavations shall be kept free from water at all times during 
construction of works until, in the opinion of the Engineer, any concrete or other works 
therein are sufficiently set, and the Contractor shall construct any sumps or temporary 
drains that the Engineer may deem necessary. 

 
 The Contractor shall be responsible for the removal and disposal of all water entering the 

excavations from whatever source and shall deal with and dispose of such water in a 
manner approved by the Engineer so as to ensure that excavations are kept dry while 
ensuring that the disposal of this water does not cause a nuisance to adjacent plot holders 
or works. 

 
 The Contractor shall provide all plant, labour and materials required for such work and all 

costs incurred shall be deemed to be included in his rates for excavation. 

1005. LAYING AND JOINTING RIGID JOINTED CONCRETE PIPES 

 Concrete pipes as specified in Clause 742, shall be laid true to line and level, each pipe 
being separately boned between sight rails. 

 
 For spigot and socket joints, the spigot of each pipe shall be placed home in the socket of 

the one previously laid, and the pipe then adjusted and fixed in its correct position with the 
spigot of the pipe accurately centered in the socket.  A ring of tarred rope yarn shall next 
be inserted in the socket of each pipe previously laid and driven home with a wooden 
caulking tool and wooden mallet, such yarn when in position shall be 25mm in depth.  The 
socket shall then be completely filled with cement mortar 1 to 2 as specified in Clause 707 
and a fillet of the same worked all round the side.  The fillet shall be levelled off and extend 
for a length of not less than 50mm from the face of the socket. 

 
 For ‘Ogee’ jointed pipes, the joints shall be thoroughly cleaned before laying, and cement 

mortar, as specified in Clause 707 shall be applied evenly to the ends for jointing so as to 
completely fill the joint.  The pipes shall then be neatly pointed with a band of cement 
mortar approximately 125mm wide and 20mm thick.  The inside of each joint shall also 
be pointed up as the work proceeds. 

 
 Special care shall be taken to see that any excess of cement mortar etc. is neatly cleaned 

off while each joint is being made and any earth, cement or other material cleaned out of 
the pipes by drawing a tight-fitting wad through them as the work proceeds, or by other 
approved means.  A properly fitting plug shall be well secured at the end of the last laid 
pipe and shall be removed only when pipe laying is proceeding.  The trenches, pipes and 
joint holes shall be kept free from water until the joints are thoroughly set. 

 
 Where shown on the drawings or directed by the Engineer, concrete pipes shall be bedded 

and haunched or surrounded with concrete as specified in Clause 1019. 
 
 The price inserted in the Bill of Quantities shall include for providing, laying and jointing 

of pipes. 
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1006. PIPES LAID WITH OPEN JOINTS 

 O.G. porous concrete pipes as specified in Clause 742 shall be laid unjointed with a space 
of 12mm between the spigot and the inner end of the socket. 

 
 All pipes shall be packed and surrounded as directed by the Engineer with approved broken 

stone, sand or gravel aggregate, to the gradings as shown on the drawings or stated in the 
Bill of Quantities.  The prices inserted in the Bill of Quantities shall include the trench 
excavation, providing and laying pipes, supplying and placing graded packing material, 
refilling trench and disposing of surplus all as specified. 

1007. CAST IRON PIPES 

 Cast iron pipes and special castings, shall be as specified in Clause 703 and shall be 
supplied, laid and jointed with lead wool properly caulked to form perfectly uniform and 
watertight joints, and when laid and jointed they shall be true to line and level. 

 
 Where cast iron pipe drains are laid on unstable ground or ground which is likely to settle 

appreciably over a period of years they shall be pointed by means of an approved self-
adjusting or screwed gland joint as directed by the Engineer. 

1008. DRAINS TO BE LEFT CLEAN ON COMPLETION 

 On completion, all drains, manholes, etc. shall be flushed from end to end with water from 
an approved source and left clean and free from obstructions. 

1009. REFILLING TRENCHES 

 Trenches shall be refilled with suitable excavated material of 100mm surround but not 
before the work has been measured and approved by the Engineer.  For pipes which are 
not surrounded with concrete, the first layer of filling material shall be free from stones 
and shall not be thrown directly on to the pipes, but shall be placed and packed with care 
all round them.  All filling shall be deposited and compacted in layers, not exceeding 
225mm loose depth, to a dry density not less than that of the adjoining soil.  The last 
450mm of filling must be returned in the order in which it has been removed.  Timber and 
framing shall be withdrawn ahead of the layer to be compacted, care being taken to keep 
the sides of the trenches solid and to fill all the spaces left by the withdrawn timber. 

1010. CONNECTIONS OF EXISTING SEWERS AND DRAINS 

 Where shown on the drawings, existing sewers and drains shall be properly extended, 
connected and jointed to new sewers, culverts, drains or channels.  All such connections 
shall be made during the construction of the main sewer, drain or other work and a record 
of their positions kept for future use or reference.  Where pipe connections are made to a 
sewer, stone pitched or lined channel, the pipes shall be well and tightly built into the 
concrete, or masonry work and be so placed as to discharge in the direction of the main 
sewer, drain or channel and with the end of the pipe carefully cut to the necessary angle.  
Where the connections are between pipe sewers or drains, special connecting pipes as 
shown on the drawings shall be supplied and be truly laid and properly jointed. 
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1011. MANHOLES AND INSPECTION CHAMBERS 

 Manholes and inspection chambers shall be constructed in accordance with the drawings 
and in the position shown on the drawings or directed by the Engineer.  Foundation slabs 
shall consist of concrete of the appropriate classes as specified on drawings.  The side 
walls shall consist of similar concrete or building stone as specified in Clause 725 in 
accordance with the drawings. 

 
 The side walls shall be fair faced or rendered internally as specified on drawings.  They 

shall be brought up vertically to receive a precast slab formed of concrete of the appropriate 
classes specified and reinforced all as shown on the drawings.  Cast iron manhole covers 
and frames as specified in Clause 747 shall be provided and frames shall be bedded in 
cement mortar 1 to 3 and so set that the tops of the covers shall be flush at all points with 
surrounding surface of the footway, verge or carriageway, as the case may be.  Any slight 
adjustment of the slab level which may be necessary to accomplish this shall be effected 
by topping the side walls with concrete integral with the slab. 

 
 If required, half channel pipes, bends and junctions as specified in Clause 749 and Clause 

742 shall be laid and bedded in cement mortar 1 to 3 to the required lines and levels, and 
both sides of the channel pipes shall be benched up with concrete of the appropriate class 
and finished smooth to the slopes and levels as shown on the drawings or directed by the 
Engineer.  The ends of all pipes shall be neatly built in and finished flush with cement 
mortar 1 to 3.  Where the depth of the invert exceeds 1 metre below the finished surface 
of the carriageway or the adjacent ground, iron steps as specified in Clause 751 shall be 
built in with alternate steps in line vertically and with such additional hand irons as the 
Engineer may direct. 

 
 All manholes when completed shall be watertight and to the satisfaction of the Engineer.  

The prices inserted in the Bill of Quantities shall include for excavation, provision of all 
materials, construction, refilling and disposal of surplus. 

1012. PRECAST CONCRETE MANHOLES 

 Precast concrete manholes as specified in Clause 749 shall be supplied and laid generally 
in accordance with Clause 1011 and the drawings. 

1013. GULLY CONNECTIONS 

 Connections from gullies to sewers and surface water drains or ditches shall consist of 
concrete pipes and fittings as specified in Clause 750 jointed with cement mortar 1 to 3 as 
specified in Clause 729.  All pipes, bends and junctions shall be laid to the lines and levels 
shown on the drawings or as directed by the Engineer. 

1014. SURFACE BOXES, COVERS ETC 

 Surface boxes, manholes and other covers lying within the site of the works, shall be 
raised, lowered, altered or removed as directed by the Engineer. 

1015. GULLIES 

 Gullies complete with gratings and with rodding eyes where necessary all as specified in 
Clause 750 shall be supplied and laid in accordance with the drawings.  Where directed by 
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the Engineer, precast concrete gullies shall be laid on and surrounded with 100mm of 
concrete of the appropriate grade specified in Table 4.2.  The concrete surround is to be 
brought up to the underside of the frame or flush with the top surface as the case may be.  
Masonry gullies shall be constructed from 225mm building stone and rendered internally.  
The rates included in the Bill of Quantities shall include for excavation, provision of all 
materials, construction, making junctions with connections to main drains, accurate setting 
of frames to line and level, refilling and disposal of surplus materials.  Gullies shall be 
trapped where leading into foul sewers or into combined foul and surface water sewers. 

1016. COMPLETION OF DRAINAGE WORKS 

 All sub-soil and surface water drains shall be completed in advance of the construction. 

1017. TEMPORARY STOPPERS 

 Junction pipes which are laid but not immediately connected to gullies shall be fitted with 
temporary stoppers or seals, and the position of all such junctions shall be clearly defined 
by means of stakes or training wires properly marked and labelled. 

1018. PROVISION FOR FUTURE CONNECTION TO MANHOLES 

 Inlet pipes of the required diameters shall be built into the walls of manholes and elsewhere 
for future use and shall be of the diameters shown on the drawings.  The external ends of 
all such connections shall be sealed off with temporary stoppers, approved by the Engineer.  
The pipes shall be laid and jointed as specified in Clause 1005 and during the placing of 
the concrete they shall be adequately supported. 

1019. SURROUNDING OR HAUNCHING OF PIPES WITH CONCRETE 

 Surrounding or haunching of pipes shall be carried out using concrete of the appropriate 
grade specified in Table 4.2.  In carrying out this work the Contractor shall take care to 
pack the concrete under and around the pipes to ensure even bedding and solidity in the 
concrete and the concrete shall not be thrown directly on to the pipes.  The upper surface 
of the concrete shall be struck off with a wooden screed or template and neatly finished 
off.  The rates shall include for any formwork that the Contractor requires to use under this 
item. 

1020. INVERT BLOCK AND STONE-PITCHED DRAINS 

 Precast concrete invert blocks and side slabs shall be formed of concrete of the appropriate 
grade specified in Table 4.2 to the dimensions shown on the drawings.  Each course of 
side slabs required in the Bill of Quantities shall be interpreted as one complete row of 
side slabs to one side of the channel concerned.  Stone used for channels shall be 225mm 
x 100mm building stone.  Drains should not normally be laid to a radius of curvature less 
than 10 times the actual width of the drain. 

 
 Invert block and stone-pitched drains shall be constructed in the positions and to the levels 

and dimensions shown on the drawings and laid to true line and even fall.  Where under-
filling is required it shall be in 100mm maximum thickness layers of compacted murram.  
The earth sides to such channels shall be neatly finished to a slope of 1 to 1 or such other 
slope as the Engineer may direct. 
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 Invert blocks and side slabs shall be laid on a 100mm minimum thickness of compacted 
murram and be neatly jointed with cement mortar 1 to 3 as the work proceeds.  The 
excavation, murram bedding, providing, laying and jointing invert blocks or stone, 
backfilling and disposal of surplus shall all be as specified and all in-situ connections shall 
be in concrete of the appropriate grade specified in Table 4.2. 

1021. TESTING OF JOINTED PIPES AND MANHOLES 

 Sealed jointed drains, up to and including 600mm diameter shall be tested in sections (e.g. 
between manholes) by filling with water under a head of not less than 1 metre.  Drains 
found to be water-tight after a period of 30 minutes will be passed as satisfactory but the 
water must be retained in the pipes until a depth of at least 450mm of filling has been 
deposited and compacted on top thereof.  Drains failing to stand the test shall be taken out 
and the pipes re-laid and re-jointed until completely water-tight. 

 
 Drains exceeding 600mm in diameter shall be tested by means of a smoke test before they 

are covered up.  Both ends of the lengths of drain to be tested shall be sealed to the 
satisfaction of the Engineer, and smoke shall then be pumped into the section from an 
approved machine.  Should any joint in the section show an escape of smoke, the section 
shall be taken out and the pipes re-laid and re-jointed until there is no further escape of 
smoke. 

 
 Should the Engineer so direct, manholes shall be tested by completely filling with water, 

and there shall be no appreciable loss over a period of 2 hours. 
 On completion of the works, or at suitable intervals during construction, infiltration tests 

will be carried out.  The permissible amount of infiltration shall be 1 litre per hour per 
linear metre of nominal internal diameter. 

 
 The Contractor shall provide all labour and apparatus for the above tests. 
 
 All testing will be done in accordance with the procedure of the British Standard Code. 

1022. PIPES WITH RUBBER RING JOINTS 

 Rubber rings complying with SRN 308 will be provided by the Contractor.  They will be 
laid in the socket and the pipes then jointed as specified.  The jointing of pipes shall be 
carried out in accordance with manufacturer’s instructions and in conformity with any 
modifications proposed by the Engineer. 

1023. LAYING, JOINTING AND BACKFILLING FOR FLEXIBLE JOINTED 
PIPES 

 The Contractor shall ensure that any hard spots and loose stones are removed from the 
formation prior to laying of bedding materials.  The Contractor shall lay a bed of thickness 
100mm consisting of granular material i.e. sand, gravel, or approved soil of friable nature. 

 
 After laying of pipes the Contractor shall lay bedding material on the sides of the pipe 

compacted by tamping into soffit of sewer. 
 
 After completion of this operation the Contractor shall lay the bedding material on top of 

the pipe in 150mm layers to a thickness of 300mm.  The material is to be compacted by 
tamping.  However, precautions are to be taken to avoid excessive tamping on top of the 
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pipe.  The remaining trench excavation is to be backfilled to comply with Clause 1009 of 
specification. 

 The pipes shall be laid with flexible ring seal joints provided that solvent cement joints 
could be used for fittings where necessary subject to the approval of the Engineer.  Pipes 
and fittings shall be checked for deformities prior to laying.  Deformed pipes and fittings 
shall not be accepted. 

 
 Flexible Rubber Ring Joints 
 
 The Contractor shall ensure that the spigot end is free from grit, dust or dirt and sealing 

rings should be seated evenly in the socket grove.  Pipe lengths and fittings are supplied 
with a chamfer on the spigot.  Where pipes are to be cut or are supplied without a chamfer 
on the spigot end the Contractor shall ensure that the pipe is cut square and then form a 
chamfer on the spigot end with a medium file to an angle of 15 degrees.  Remove saw 
flashing by scraping with a pen-knife. 

 
 Expansion Gap 
 
 It is necessary to leave a gap between the edge of the spigot end and the base of the socket 

to allow for expansion.  Moulded fittings are supplied with an embossed line indicating 
the correct depth of insertion.  In other cases where the marking is not done, the Contractor 
shall ensure that an expansion gap of at least 3mm per metre length of pipe or at least 
15mm per pipe length is provided.  This can be done by marking spigot ends or by pushing 
spigot fully home, making a small mark on pipe and then withdrawing the pipe by 15mm. 

 
 After completing jointing the pipe shall be laid on the prepared bed making sure that a 

suitable depression is created in the bed for the socket. 
 
 Solvent Cement Joints 
 
 For solvent cement joints make sure that mating surfaces are clean and free of grease and 

dirt.  Roughen mating surface with sandpaper, clean both surfaces with cleansing fluid 
using a clean cloth.  Apply solvent cement on both mating surfaces.  Without delay bring 
mating surfaces together and hold in position firmly for a few seconds.  A layer of cement 
should be visible at the edges.  Joints should not be disturbed for at least 10 minutes after 
assembly. 

1024. WEEP HOLES 

 Where shown on the Drawings or directed by the Engineer, the Contractor shall cast weep 
holes into concrete walls.  The Contractor shall provide and place plastic pipes of the 
diameter shown on the Drawings to form weep holes which will be firmly held in position 
during the placing of the concrete.  A 500mm x 500mm square of approved filter fabric 
shall be placed, central on the weep hole between the concrete wall and backfill material. 
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11. MISCELLANEOUS 

 

1101. GENERAL 

 The Contractor is referred to the drawings as to the general character of the works and he 
shall allow in his rates for any extra costs he may consider incurred by reason of the work 
being in detached positions, in small quantities, difficulty of access or for any other cause.  
He should also make due allowance for specialist installations taking place during the 
currency of this contract. 

 
 This section of the Specification refers to miscellaneous items.  Clauses elsewhere in the 

Specification shall also be followed where relevant. 

1102. BONDING TIES 

 Bonding ties shall be 75mm wide x 250mm long galvanised bitumen-coated expanded 
metal strip, cast 100mm into concrete surfaces in contact with block work.  The bonding 
tie used shall be approved by the Engineer’s Representative. 

1103. PRECAST LINTELS 

 All precast items shall be marked with the date of casting and shall not be built into the 
works until they have matured for 28 days.  Ends of bar reinforcement shall be hooked or 
bent as required.  The cover for reinforcement shall be 25mm from internal faces and 
38mm from external exposed faces. The ‘top’ of lintels shall be numbered for 
identification. 

 
 Lintels shall have timber or pre-formed inserts cast in for fixing metal windows where 

required and shall have fair face finish on all surfaces exposed to view and hacked surfaces 
where plastered. 

1104. BLOCKWORK 

 Building blocks shall comply with the requirements of B.S. 2028, 1364, with faces for 
plastering and having a compressive strength of 14 N/sq.mm. (Table 2, Type A14). 

 
 Blocks shall be obtained from an approved manufacturer and shall be equal to sample 

blocks previously approved by the Engineer’s Representative. 
 
 Blocks shall be carefully handled and stored on site and protected from the weather at all 

times. 
 
 Surfaces on which blockwork is to be built shall be kept clean.  Blocks shall be well wetted 

before being laid and the tops of walls where blockwork has been left shall be well wetted 
before re-commencing.  Blockwork shall be built plumb, true to line and level, with all 
perpends vertical and in line.  Blocks shall be built in half bond and alternate courses shall 
be block bonded at all junctions, no cut block shall be less than half a block.  Joints in 
concrete blockwork shall be well filled with gauged mortar and shall not exceed 10mm in 
width. 

1105. DAMP-PROOF COURSE (D.P.C.) 
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 Hessian based metal cored bitumen for damp-proof courses shall be lead cored, complying 
with B.S. 743 paragraph 4, type D, weighing not less than 4.4 kg. per square metre.  Damp-
proof course shall be bedded horizontally in mortar as for blockwork with 115mm laps in 
length and full laps at angles. 

1106. HARDWOOD 

 Hardwood for joinery shall be sound, well-conditioned and seasoned Mvuli complying 
with the requirements of B.S. 1186 Part 1, Class 1.  A sample of each representative section 
for use in the work shall be previously submitted by the Contractor for approval by the 
Engineer’s Representative.  Moisture content shall be 12% (+ or - 2%). 

1107. PLYWOOD 

 Plywood generally shall comply with B.S. 1455.  That from sources not included in B.S. 
1455 shall be of corresponding grades of veneers and types of bonding.  Plywood for flush 
doors shall be Grade I Mvuli veneered. 

1108. DOORS 

 Internal doors shall be hardwood framed solid cored flush doors constructed in accordance 
with B.S. 459 Part 3, faced both sides with 3mm thick Mvuli veneered plywood and lipped 
all round with matching hardwood lipping.  Moisture content at delivery shall be 12% (+ 
or - 2%). 

 
            External doors over 2.0 meters in width, with closure of the manual type (as book), for 

passage of machinery in general, consist of: modular aluminum elements, sliding on the 
upper and lower galvanized steel guides, with folding doors that open to "four or more 
modules (panels) that is in function on the width of the door. The modules will be divided 
into sections that can be of type: closed with infill panel sandwich double sheet of 
aluminum with soundproof internal lining, grille of ventilation with fixed type aluminum 
with unbreakable glass 3+3. They must be complete: internal and external trims, 
appropriately sized hinges, locks and handles. Including the construction of lintel and 
shoulders, to be carried reinforced concrete, including the respective reinforcing iron and 
the formworks, all anchored to the walls of buildings 

1109. FRAMES AND LININGS 

 Door frames and linings shall be Class 1 Mvuli mortice and tenon jointed at angles.  Sub-
frames for internal doors shall be Class 1 Mvuli tongued at angles. 

1110. ARCHITRAVES AND STOPS 

 Architraves and stops shall be Class 1 Mvuli matching to the frames and linings. 

1111. IRONMONGERY 

 All ironmongery shall be obtained from a source approved by the Engineer’s 
Representative.  Samples shall be submitted before ordering and the articles ordered shall 
match up with the approved samples.  Screws of a like metal shall be used for all fittings. 

1112. JOINERY 
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 All exposed joiner’s work shall have wrought faces.  The prices of all joiner’s work shall 
include for slightly rounded arises. 

 
 Where the term ‘framing’ or ‘framed’ is made use of, it shall be understood to mean all 

halvings, dovetails, tenons and hardwood pins and the best-known means of putting the 
work together. 

 
 All framed work shall be put together loosely and stacked under cover where a free current 

of air can circulate and is not to be wedged and glued until it is required for fixing. 
 
 All joinery, when brought on the works, shall be stacked under cover. 
 
 The Engineer or his representative, shall have full right of access to the joinery works and 

power to condemn any work not approved and any approval expressed or implied is not to 
relieve the Contractor from his responsibility and liability to make good any shrinkage or 
other defects that may appear after the work is fixed. 

 
 All joinery to be painted shall be knotted and primed. 
 
 The Contractor shall provide all materials, labour, framing, fixing, etc., nails, screws and 

everything necessary for the proper execution and completion of the work. 

1113. FIXING JOINERY 

 Doors shall be hung on one or one and a half pairs of butt hinges to give a maximum even 
tolerance of 2mm all round. 

 
 Sub-frames shall be fixed to blockwork with three fixing clamps per side and one dowel 

let 50mm into the floor and 50mm into the foot of each leg.  Linings shall be fixed after 
completion of other finishings by means of screwing and pellating to sub-frames with 
matching hardwood pellates.  Architraves and stops shall be pinned on, heads punched and 
filled with tinted filler. 

1114. FIXING IRONMONGERY 

 The rates for supplying and fixing ironmongery shall include for all sinking, cutting, 
boring, mortising etc., making good, replacing damaged screws, oiling, adjusting and 
leaving in good working order and for mastering all keys. 

1115. BOLTS AND NUTS 

 Bolts and nuts shall comply with the relevant requirements of the British Standards as set 
out below: - 

 
 Black Hexagon Bolts, Screws and Nuts  B.S. 4190, Grade 4.6 
 
 Metal Washers for General Purpose   B.S. 4320 
 
 Black Cup and Countersunk Head Bolts 
 and Screws, with Nuts               B.S. 4993 
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 The items shall preferably have coarse metric threads but items with B.S.W. threads may 
be used.  Bolt lengths shall be sufficient to ensure that nuts are full threaded when tightened 
in their final position. 

1116. STRUCTURAL STEELWORK 

 The whole of the structural steelwork and testing shall comply with the relevant clauses of 
B.S. 449.  The Contractor shall include for the preparation of all shop details from the 
drawings supplied by the Engineer.  All such details shall be approved in writing by the 
Engineer before the work is put in hand.  Every drawing shall show the number and sizes 
of all rivets and bolts, complete details of welds, type of electrodes, welding procedure, 
whether the welds are to be made in the shop or elsewhere and any other relevant 
information.  The Contractor shall be responsible for the accuracy of his shop details and 
for shop fittings and site connections. 

 The Contractor shall take the dimensions from the structure and he shall verify all 
dimensions given on the drawings before the work is put in hand. 

 
 Any damage to materials on the site due to inadequate precautions being taken during the 

erection of the steelwork shall be made good to the satisfaction of the Engineer’s 
Representative at the Contractor’s expense. 

 
 The fabrication and erection of the steelwork shall be carried out in accordance with Part 

5 of B.S. 449. 

1117. GALVANISED WORK 

 Iron and steel, where galvanized, shall comply with B.S. 729, entirely coated with zinc 
after fabrication by complete immersion in a zinc bath in one operation and all excess 
carefully removed.  The finished surface shall be clean and uniform. 

1118. ELECTRICAL INSTALLATION 

 The electrical installations will be carried out by Licensed Electrician and complying with 
the following: - 

 
a) Regulations for Electrical Equipment of Buildings issued by the Institution of 

Electrical s. 
 
b) Electric Power Act. 
 
c) The K.P.& L. Co.’s Bye-Laws. 
 
d) Relevant current British Standards and Codes of Practice. 
 
e) All the relevant clauses in this Specification, particularly the clauses in Sections 13 

and 14. 
 
PLUMBING INSTALLATION 

1119. WATER AUTHORITIES REGULATIONS 



Water and Sanitation Development Project (WSDP):  SECTION 1: GENERAL AND SPECIFIC SPECIFICATIONS 

Immediate Urgent Works    

 

 128 

 The internal plumbing work shall be carried out to the satisfaction of and in accordance 
with the regulations of the local Water Authority. 

1120.  RAINWATER INSTALLATIONS 

 Rainwater installation shall be in grey PVC pipework with ‘O’ ring joints. 

1121. TESTING PLUMBER’S WORK 

 The plumbing work and sanitary fittings shall be tested at such times as the Engineer’s 
Representative shall direct and to his entire satisfaction.  Gutters and rainwater pipes shall 
be tested with water to satisfy the Engineer’s Representative that gutters are to correct 
falls, pipes are unobstructed and joints are sound. 

 

1122. SETTING OUT 

 The positions of all pipe runs, including joints and connections, shall be agreed with the 
Engineer’s Representative before work is commenced. 

1123. COPPER TUBES AND FITTINGS 

 Light gauge copper tubes shall comply with B.S. 2871 Part 1, Table X. 
 
 Fittings:  Fittings and couplings for jointing pipes shall comply with B.S. 864, Part 2 for 

capillary and compression type A fittings. 
 
 Fixing:  Tubes shall be fixed clear of walls or soffits with two piece copper spacing clips 

complying with B.S. 1494 Table 8d, but in metric sizes to suit tubes spaced at not more 
than 1.2m horizontally and 1.5m vertically for 15mm diameter pipes 2.0m horizontally 
and 2.5m vertically for 22mm and 28mm diameter pipes. 

1124. PLASTIC PIPES, FITTINGS AND ACCESSORIES 

 uPVC soil and ventilating pipes and fittings shall comply with B.S. 4514.  Waste pipes 
and fittings shall be modified unplasticised polyvinyl chloride (MuPVC).  Waste traps 
shall comply with B.S. 3943.  Balloon gratings shall be plastic coated steel wire. 

1125. SLEEVES 

 Where sleeves are required for pipes passing through concrete or blockwork they shall be 
of galvanised steel heavy gauge tube of sufficient diameter to give a space of 3mm all-
round the pipe. 

1126. PIPEWORK GENERALLY 

 Pipes shall be in the maximum lengths possible to avoid unnecessary jointing and fixed to 
sufficient falls to prevent air locks and to enable the system to be drained down. 

1127. BRASSWORK 

 Ball Valves:  Piston type ball valves shall comply with B.S. 1212, Part 1 for high or low 
pressure as described.  Floats to break feed cisterns shall be copper type complying with 
B.S. 1968, Class C. 
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 Bib-taps shall comply with B.S. 1010 and shall be of brass with fixed jumpers, chromium 

plated and colour coded for hot and cold. 
 
 Pillar valves shall comply with B.S. 1010 and shall be of brass with fixed jumpers, 

chromium plated and colour coded for hot and cold. 
 
 Stop valves shall comply with B.S. 1010 and shall be of brass with crutch handles. 

1128. CISTERNS 

 Storage cisterns and break feed cisterns shall be galvanised steel cisterns complying with 
B.S. 417, Grade A. 

 

1129. SANITARY FITTINGS 

 Sanitary fittings shall be manufactured from glazed vitreous china complying with the 
requirements of B.S. 3402.  They shall be supplied by an approved firm and shall pass the 
requirements of the local Water Authority. 

 
 

PLASTERWORK AND OTHER FLOOR, WALL AND CEILING 
FINISHINGS 

1130. GENERAL 

 All branded materials shall be delivered in the manufacturer’s packages bearing the 
manufacturer’s name and the name of the material concerned.  Cement, lime, plaster etc., 
shall be stored separately off the ground in dry conditions.  All surfaces shall be properly 
prepared for plastering, rendering and screeding and brushed or cleaned free from dust and 
all traces of efflorescence and contamination removed.  Concrete surfaces shall be 
thoroughly cleaned free from all traces of mould oil or other formwork coatings and 
hacked to provide a key. 

 
 Surface to receive plastering, rendering, screeding etc. shall be wetted sufficiently in 

advance to ensure the correct conditions for adhesion.  Undercoats shall be thoroughly 
scratched to allow for keying and allowed to dry sufficiently before application of further 
coats.  Dubbing out shall be in the same mix as the subsequent coat and shall not exceed 
20mm in thickness in one application. 

1131. METAL LATHING 

 Metal lathing shall be light galvanised expanded metal weighing not less than 1.2 kg. per 
square metre and complying in all other respects with B.S. 1369. 

1132. CEMENT 

 Cement shall be Ordinary Portland Cement and shall comply with KS 02-21.  White and/or 
an equivalent approved colored cements shall comply with KS 02-21 and shall be obtained 
from an approved manufacturer. 

1133. SANDS 
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 Sand for cement and lime shall comply with B.S. 1199, Table 1 for undercoats and Table 
2 for finishing coats.   Sand for floor screeds shall comply with B.S. 1199, Table 1. 

1134. LIME PUTTY 

 Lime putty shall be prepared from hydrated lime complying with B.S. 890, Table 2.  
Hydrated lime shall be added to water, stirred to a creamy consistency and left to mature 
for at least sixteen hours before use.  Alternatively, ready slaked lime may be obtained 
from an approved manufacturer.  The lime putty shall be protected from drying out. 

 
 
 

1135. PLASTICISERS 

 Plasticizers shall be of the resin type and shall be used only with the approval of the 
Engineer’s Representative in accordance with the manufacturer’s instructions. 

 

1136. WATER PROOFERS 

 Water proofers shall be approved integral water proofers and shall be used in accordance 
with the manufacturer’s instructions. 

1137. ANGLE AND CASING BEADS AND RENDER STOPS 

 Galvanised steel angle and casing beads and render stops shall be as manufactured by 
“Expamet” or other equal and approved. 

 
 
 TILE WORK 

1138. GLAZED CERAMIC WALL TILES 

 Glazed and eggshell ceramic wall tiles shall comply with B.S. 1218 and shall be of the 
colors described.  Samples of tiles shall be submitted to the Engineer’s Representative for 
approval. 

1139. ADHESIVE 

 Adhesive for fixing wall tiles shall be approved adhesive. 

1140. FIXING WALL TILES 

 Tiles shall be wiped clean and fixed dry with the approved adhesive all in accordance with 
manufacturer’s recommendations with straight joints 1.6mm wide, pointed in white 
cement. 

1141. CERAMIC FLOOR TILES 

 Ceramic floor tiles shall be fully vitrified clay tiles complying with B.S. 1286 and having 
a water absorption not exceeding 0.3%. 

1142. LAYING FLOOR TILES 
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 For laying of floor tiles the surface of the compacted bedding shall be spread with a 3mm 
thick cement and sand (1:1) slurry.  Floor tiles shall be wiped clean and laid dry, in a square 
pattern with 3mm wide joints and tapped into the grout.  Pointing shall be in an approved 
proprietary tile grout, tinted to match floor tiles. 

1143. FIXING METAL LATHING 

 At junctions of blockwork and concrete where rendering continues over both surfaces a 
100mm wide strip of expanded metal lath shall be fixed, centered on the joint. 

 

1144. FINISH 

 Cement-lime-sand undercoats shall be allowed to dry out thoroughly before a further coat 
is applied and scratched to provide an adequate key for the next coat.  The finishing coat 
shall be finished with a steel float.  A neat cut shall be made with the edge of the trowel 
through all coats of the wall plaster at junctions with concrete columns and soffits. 

1145. INTERNAL RENDERING 

 The internal rendering on concrete block panels shall be two coat work, total 20mm 
finished thickness.  The undercoat to be 1:1:5 cement, lime putty, sand by volume, 9mm 
to 12mm thick and scratched for key.  The finishing coat to be 1:1:6 cement, lime putty, 
sand by volume, 6mm to 9mm thick, trowelled smooth.  At junctions of panels to concrete 
columns and beam soffit, finish the rendering with a clean trowel cutting through both 
coats of rendering. 

1146. EXTERNAL RENDERING (TYROLEAN) 

 The external rendering on concrete blockwork and outer face of in-situ concrete frame 
shall be two coat work, total 15mm finished thickness.  Clean and prepare block and 
concrete surfaces, shot pin metal lath strip 100mm wide at concrete/blockwork junctions 
and apply undercoat 10mm finished thickness of 1:1:6 cement, lime putty, sand by volume, 
floated smooth.  The finishing coat shall be approximately 6mm thick off white Culamix 
Tyrolean open honeycombed texture machine applied to the required thickness by skilled 
operatives strictly in accordance with the manufacturer’s recommendations, manufactured 
and supplied by Blue Circle Industries Ltd., agents in Kenya, Kencem, P.O. Box 14267, 
Nairobi, Kenya or other approved alternative.  The undercoat surface shall be sound and 
clean and free from any loose material.  All window and door frames shall be protected by 
suitable masking. 

1147. EXPANSION JOINTS 

 Expansion joints in clay ceramic tile flooring shall be 6mm wide x 50mm deep, unless 
otherwise described, formed with 6mm wide x 38mm deep butyl rubber or other equal and 
approved compressible strip pointed with 6mm wide x 12mm deep polysulphide 
compound to match colour of tiling.  All surfaces of concrete or screed in contact with the 
butyl rubber shall be primed. 

 
 Expansion joints shall be formed at perimeters and at not less than 4.5 metre centres both 

ways in the tiled areas. 

1148. PREPARATION 
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 Concrete floors to receive screeds shall be raked where necessary to remove concrete, 
plaster or mortar droppings and well brushed to remove all loose particles and dirt.  
Concrete floors shall be well wetted before the screeds are laid. 

 
 
 
 
 
 
 PAINTING AND DECORATING 

1149. PAINT AND PAINTING 

All paint, including primers, undercoats and finishings, polish, emulsion etc., to be used 
shall be obtained ready for use from the manufacturer approved by the Engineer. 
 
The Contractor shall order direct from the manufacturer and only fresh paint will be 
allowed to be used. 
 
All paints shall be of the qualities, i.e. exterior, interior etc., types and colours scheduled.  
All coats of paint system shall be obtained from the same manufacturer, shall be ordered 
for use together and as far as practicable, shall be ordered on one order in sufficient 
quantity for the whole of the work, particularly in the case of the finishing colour.  Where 
more than one of the three systems (gloss, semi-gloss or flat) is in use, these paints shall 
be used in strict accordance with their accompanying printed instructions. 
 
The Contractor shall use only paints delivered to the site in original sealed containers, not 
exceeding five litre capacity, stamped and bearing the manufacturer’s name of mark, the 
specification number, method of application (e.g. brushing) colour, quantity, batch number 
and date of manufacture, and expiry. 
 
Contractor’s stocks shall not be accepted unless expressly approved by the Engineer’s 
Representative. 
 
The paint, which will be subject to sampling and testing, shall be used exactly as received, 
after adequate stirring, without the addition of thinners, driers, or adulterating materials of 
any kind. 
 
All tints and shades (including colours of undercoats) shall be selected and approved by 
the Engineer’s Representative and the Contractor shall allow in his prices for executing 
the painting work in colour schemes, to be prepared from a wide range of colours. 
 
All paints described as oil paint shall be alkyd paint. 
 
No painting on exterior work shall be carried out in wet weather or upon surfaces which 
are not thoroughly dry.  Painting shall not proceed in dusty conditions.  Each coat of paint 
shall be thoroughly dry and shall be rubbed down with glass paper before a subsequent 
coat is applied.  Adequate care must be taken to protect surfaces of paintwork, still wet. 
 
Lead based priming paints for steelwork shall conform to B.S. 2521 and 2523. 

1150. PREPARATION 
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 Copper pipes shall be washed with soap and water, roughened with abrasive paper and 
washed with white spirit. 

 
 Metalwork - remove all scale from unprimed iron and steelwork, degrease using 

proprietary solution compatible with paint finish, remove all dirt and rust by brushing with 
a steel wire brush.  Clean all steel delivered primed, of dirt and dust and touch up any 
damage to primed surfaces in transit or erection. 

 
 Hardwood - rub down and brush off all dirt and dust, stop any holes or other imperfections 

with stopping tinted to match pigment finish. 

1151. PROTECTIVE DECORATIVE FINISH 

 The protective decorative finish on hardwood joinery shall be PX65 (Pinotex) and Holdex 
as manufactured and supplied by Crown Paints, or other equal and approved finish. 

 
 External frames and doors shall be treated with two coats PX65 (Pinotex) Pigmented 

before fixing and one coat PX65 (Pinotex) Top Coat after fixing. 
 
 Internal frames and doors shall be treated with two coats PX65 (Pinotex) Pigmented before 

fixing and one coat after fixing and finished with two coats of Holdex, Silk Matt Interior 
Lacquer. 

 
 Application shall be strictly in accordance with the manufacturer’s recommendations. 
 Not more than three months should separate the initial (before fixing) and final (after 

fixing) coats. 

1152. RENDERED PANELS 

 The internal rendered blockwork panels shall be painted with two coats Sandtex Matt 
resin- based surface coating or other equal and approved coating. 

 
 Rendered wall surface shall be cleaned down and Sandtex coats laid on by brush or roller 

in accordance with the manufacturer’s recommendations.  Spraying wall surfaces will not 
be allowed. 

1153. IRONMONGERY FURNITURE 

 The rates for painting shall include for taking down and refixing ironmongery furniture, 
kicking plates etc., as necessary. 

 
 ROADS AND FOOTPATHS 

1154. PREPARATION OF ROAD FORMATION 

 After excavation or filling has been completed the road formation shall be shaped to the 
required contour and compacted with an 8 - 10 tonne roller. 

 
 If any soft places develop in the formation during compaction they shall be excavated to 

such depths as the Engineer may direct, refilled with hardcore or other approved granular 
material, levelled and re-compacted before the sub-base is laid. 

1155. MURRAM SUB-BASE 
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 The murram sub-base will be constructed only in poor soil conditions where directed by 
the Engineer.  The murram shall be from an approved source quarried so as to exclude 
vegetable matter, loam, topsoil or clay.  The California Bearing Ratio (C.B.R.) of the 
murram, as determined for a sample compacted to maximum density as defined under B.S. 
1377 and allowed to soak in water for four days, shall not be less than 30.  This C.B.R. is 
a guide to quality only and the compaction in the work will be judged by density. 

 
 The murram sub-base shall be of the thickness as shown on drawings or stated in the Bill 

of Quantities. 
 
 The sub-base shall be evenly spread and compacted using an 8-10 tonne roller for road 

construction and a 2-4 tonne roller for footpath construction.  The Contractor will be 
required to maintain the selected material at its optimum moisture content to achieve 
maximum compaction.  The roads and footpaths shall be finished to the grades and levels 
shown on the drawings. 

1156. WATER-BOUND MACADAM BASE 

 The base shall consist of crushed building stone mechanically laid in one or more separate 
layers, so as to give a total compacted thickness as shown on the drawings, or stated in the 
Bill of Quantities.  The first layer shall be placed to produce a thickness of 75mm to 
150mm after compaction as specified.  Where a greater thickness than 150mm of base is 
specified the material shall be laid in separate layers each not less than 75mm or more than 
150mm in thickness after compaction. 

 The stone shall have the following gradings:- 
 
 B.S. Sieve Size  % by Weight Passing 
 
 5 in. (125mm) ring                   100 
 3 in. (75mm)     25 - 80 
 1.5 in. (38mm)    0 - 20 
 3/4 in. (20mm)    0 - 5 
 
 Alternatively, a stone base may be placed by hand.  In this case the first stones in each 

layer, which shall be of a cubical nature, shall be placed to the approximate height of the 
layer.  When an area has been covered in this way a second placing of stones of smaller 
size shall be positioned by eye in the spaces between these first placed, and wedged home 
by hammering.  A third placing of stones shall follow the second and so on until in the 
opinion of the Engineer the voids are sufficiently filled to permit compaction. 

 
 Thorough watering shall be carried out at all stages of compaction.  Initial compaction 

shall be with a light roller.  The surface shall then be blinded with quarry dust so as to fill 
the interstices completely and again rolled, this time using a heavy roller.  The base shall 
then be well watered and brushed and permitted to dry.  Further rolling with a heavy roller, 
blinding with quarry dust, watering and brushing shall be carried on until the whole 
presents a homogeneous surface and no movement is visible under the action of the heavy 
roller.  On completion of the base, and before any surfacing is laid, the finishing surface 
shall be maintained free from potholes, ruts and undulations, irregularities, depressions, 
loose material or other defects, and shall remain true to cross-section, line and level. 

1157. ROLLED ASPHALT HOT PROCESS WEARING COURSE 
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 Rolled asphalt wearing course shall be made and laid in accordance with British Standard 
594: Rolled Asphalt (Hot Process) and the thickness after compaction shall be as shown 
on the drawings or stated in the Bill of Quantities.  Except where impracticable, the rolled 
asphalt shall be laid using an approved paver. 

 
 Where a base course has been used as part of the surfacing, the wearing course shall be 

laid thereon as soon as practicable, care being taken that the latter is thoroughly clean.  In 
any case the wearing course should be laid within 3 days of the laying of the base course, 
unless the Engineer allows otherwise, and no construction or other traffic shall be allowed 
on the base course. 

1158. BITUMEN MACADAM WEARING COURSE 

 Bitumen macadam wearing course shall be made and laid in accordance with British 
Standard 1621: Bitumen Macadam with Crushed Rock or Slag Aggregate, using the 
appropriate Table and Section(s) thereof, other than those for Dense Bitumen Macadam, 
and nominal size of aggregate all as shown on the drawings or stated in the Bill of 
Quantities.  Except where impracticable the bitumen macadam shall be laid using an 
approved paver.  The maximum mixing temperature for straight run bitumen of penetration 
85-100 is 155 degrees centigrade.  For other penetration bitumens the mixing temperature 
shall be as determined by the Engineer. 

1159. COMPACTION AND SURFACE FINISH 

 As soon as rolling can be effected without causing undue displacement of the material, and 
while the material is above the minimum temperature stated in Table 6.3, it shall be 
uniformly compacted by an 8-10 tonne roller having a width of roll not less than 18 inches. 

1160. PREPARATION OF THE BASE FOR SURFACING OR SURFACE 
DRESSING 

 Before any binder or coating material is applied to a base the latter shall have been freed 
from all extraneous material by brushing with mechanical sweepers or stiff brooms. 

 
 Macadam or murram bases shall normally receive a priming coat in accordance with the 

following clause. 
 
 Concrete, bitumen bound or rolled asphalt bases shall normally receive a tack coat in 

accordance with the following clause. 

1161. PRIME COAT AND TACK COAT 

 When a base is to be sealed before surfacing by means of a prime coat, the surface shall 
first be prepared in accordance with the preceding clause. 

 
 Unless otherwise stated in the Bill of Quantities or ordered by the Engineer, the prime coat 

material shall be bitumen grade M.C.O. at a rate of application of 1.2-1.5 lit./sq.m.  It shall 
be applied with a mechanical bitumen distributor complying with the requirements of 
British Standard 1707: Binder Distributors for Road Surface Dressing. 

 
 The prime coat shall be cured for 48 hours.  This period may be relaxed at the discretion 

of the Engineer who shall be informed and shall give his consent before any surfacing 
works are commenced. 
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 The Contractor shall not permit traffic to run on a prime coat.  Where this is unavoidable 

the Engineer shall order an application of medium sand at a rate of 6 kg./sq.m. which item 
shall be measured and paid for separately. 

 
 Where adhesion on an existing surface is to be improved before surfacing by means of a 

tack coat, the surface shall first be prepared in accordance with the preceding clause. 
 
 Unless otherwise stated in the Bill of Quantities or ordered by the Engineer, the tack coat 

material shall be approved bitumen emulsion in accordance with British Standard 434 : 
Bitumen Road Emulsion containing not less than 55% of bitumen.  It shall be mechanically 
applied at a rate of 0.38 - 0.43 lit./sq.m. 

 
 The tack coat shall be allowed to cure to a tacky condition and the Engineer’s consent 

obtained before any surfacing works are commenced.  Any ponding which has occurred 
must be brushed out to bring the coverage within the limits specified. 

 
 The Contractor shall not permit traffic under any circumstances to run on a tack coat. 

1162. ROLLING OF SURFACE MATERIALS 

 The type and weight of roller to be employed on each course of surfacing shall be approved 
before hand by the Engineer.  Notwithstanding this, the Engineer may call for a certified 
weighbridge ticket in respect of any roller at any time. 

 
 Roller wheels shall always be clean and even.  An adequate water tank shall be provided 

together with a fully operating roller sprinkler system.  The roller shall be operated by a 
person fully trained and experienced in rolling technique. 

 
 Rolling shall be generally carried out in a longitudinal direction, working from the edge of 

the carriageway to the crown or, in the case of a superelevated carriageway, from the low 
to the high side.  The second pass should be precisely on the path of the first, before the 
roller shifts transversely.  Heavy drive wheels should approach the freshly laid material.  
Reversing should be carried out slowly and smoothly and the reversing points staggered 
across the carriageway to avoid any wave effect.  Rolling should be continued until all 
rollmarks are eliminated and there is no perceptible movement under the roller wheels. 

 
 Idle standing on freshly laid material is not permitted. 
 
 If the total surfacing to be compacted exceeds 3,300 sq.m. per day, the Contractor shall 

provide a second roller. 
 
 In confined areas where normal rolling is not possible, mechanical tamping will be 

permitted.  The tampers must be employed systematically to give a smooth “as-rolled” 
finish. 

 
 No traffic will be permitted on a surfacing course until it has been compacted and in the 

opinion of the Engineer has acquired a sufficient set. 

1163. TRAFFIC ON NEWLY CONSTRUCTED ROADS 
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 The Contractor will not be permitted to use a new carriageway at any stage of construction 
without the written permission of the Engineer’s Representative. 

 
 Notwithstanding any conditions which the Engineer’s Representative may stipulate at the 

time of giving his permission, the Contractor will be solely responsible for maintaining the 
new carriageway, keeping the surface clean and for making good at his own expense any 
damage or wear so caused. 

1164. LAYING KERBS, CHANNELS AND EDGING BLOCKS 

 Kerbs, channels and edging blocks shall be bedded true to line and level in cement mortar 
on a concrete foundation Grade 15.  They shall be haunched with concrete Grade 15.  The 
foundation and haunch shall be laid before the approved sub-base is laid to the dimensions 
shown on the drawings. 

1165. CONCRETE BLOCK PAVINGS 

 The precast concrete blocks have to be manufactured to the following requirements:- 
 

i) Depth of block to be 60mm and 80mm. 
 
ii) The concrete used shall have a maximum aggregate size of 20mm, high 

workability, and shall be designed to have a 20 day characteristic cube strength of 
45 N/sq.mm. 

 
iii) To ensure that the surface does not polish but retains a micro texture to give good 

low speed skidding resistance, sands containing more than 25% acid soluble 
material must not be used. 

 
iv) To ensure interlock between blocks, they must be manufactured to accurate 

dimensions, which allows them to be laid with only small spaces between the 
joints.  When laid, the spaces between blocks should not exceed 2 to 3mm. 

1166. LAYING OF BLOCKS 

 The blocks should be laid in such a way so as to develop interlock.  The surface 
course comprises closely fitting paving blocks, the spaces between them being filled with 
dust and sand particles. 

 
 The finished surface level shall be within 5mm of the design level.  The maximum 

deformation within the completed surface measured by a 3m straight edge placed parallel 
to the centre line of the road in parts of the carriageway where vertical curves necessitate 
a greater deviation. 

 
 The level of any two adjacent blocks should not deviate by more than 2mm. 

1167. LAYING COURSE 

The laying course shall consist of 40mm sand as specified containing not more than 3% of 
silt and clay by weight, and, with no more than 10% retained on a 5mm sieve.   It is spread 
to give a thickness when compacted of 40mm.  The profile of the uncompacted sand should 
be similar to that of the final surface.  The required thickness of uncompacted sand forming 
the laying course will depend upon its moisture content grading, and degree of pre-
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compaction.  The laying course sand needs to be spread to a greater depth than the target 
compacted depth of 40mm.  The amount of surcharge will be of the order of 10 to 15mm 
but the exact value is best determined by trial.  To avoid any need to adjust the surcharge 
during construction, it is helpful to keep the sand grading and moisture content sensibly 
constant. 

 
 Once spread the sand should be screed smooth to level.  For roads less than 4.5m wide, the 

kerbs may be used as screeding guides, but on wide pavements, it is necessary to set 
temporary screed rails for striking off the laying course.  During spreading and screeding, 
operatives must not stand in the sand, otherwise uneven pre-compaction will occur causing 
irregularities in the final road surface.  To minimise the risk of disturbance, it is advisable 
to avoid screeding sand long distances in front of the block laying face. 

1168. CUTTING BLOCKS 

 Awkward shapes at edges or obstructions, like gulleys manholes are filled by cutting 
blocks with a block splitter or by using a bolster chisel and hammer. 

1169. VIBRATION 

 When the laying of concrete blocks has been completed, then blocks should be vibrated 
with a plate vibrator.  The vibrator should have a centrifugal force of 0.35 to 0.50 sq.m.  A 
frequency of 75 to 100 Hz is recommended. 

 
 The required number of passes of the plate depends upon a variety of factors and is best 

determined by site trial.  It should be sufficient to provide an even riding surface and 
prevent vehicles from causing further compaction.  Normally two or three passes will 
suffice.  Vibration should not be carried out within about 1m of unrestricted blocks; on the 
other hand, as little surface course as possible should be left unvibrated overnight. 

 
 Finally, sand should be brushed over the surface and two or three further passes of the 

vibrator made, to complete interlock and fill the joints.  
 
 As soon as vibration has been completed, the road can be used. 

1170. PREPARATION OF FOOTPATH FORMATION 

 After the excavation of filling has been completed as specified the footpath formation shall 
be regulated to an even and uniform surface, and compacted with a roller weighing not 
less than 2.5 tonnes. 

 
 If any soft places develop in the formation during compaction they shall be excavated and 

backfilled with approved granular material, levelled and re-compacted. 

1171. PRECAST CONCRETE PAVING 

 Precast concrete paving slabs shall be to B.S. 368 : 1971 and shall be laid with 1:3 lime 
mortar using five pats not less than 150mm diameter for each slab.  They shall be laid at a 
level not exceeding 4mm above the top of the kerb or concrete edging.  The joints shall be 
thoroughly cleaned out and grouted with cement mortar well brushed in and flushed off.  
No cracked or broken slabs shall be used. 

1172. CHASING 
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 Chasing in load-bearing walling for pipes, etc., is to be kept to a minimum size of cut and 
the positions and runs of chases are to be approved by the Engineer before any cutting is 
commenced. 

1173. DAMP-PROOF COURSES (D.P.C.) 

 Damp-proof courses shall be 1000 gauge polythene free from tears and holes and be laid 
with 150mm minimum laps on and including a levelling screed of cement mortar. 

1174. BITUMINOUS FELT ROOFING 

 Bituminous felt roofing shall be carried out complete by an approved Specialist Sub-
Contractor. 

 
 Felt roofing shall be executed in accordance with British Standard Code of Practice C.P. 

114/101 and strictly in accordance with the manufacturer’s instructions, laps shall be 
100mm minimum and falls 100mm minimum in 3 metres for flat roofs, and the minimum 
specification shall be as follows (Felt to B.S. 747):- 

 
a) One layer of asphalt saturated felt (weighing 6.8 kg. per 10 square metres) laid 

loose to screed or random and lap nailed to the boarding. 
 
b) One layer of asphalt saturated felt but weighing 9 kg. per 10 square metres and 

bedded to underlayer with hot bituminous compound. 
 
c) One layer of white mineral surfaced roofing felt (weighing not less than 23 kg. per 

10 square metres) bedded to underlayer with hot bituminous compound. 

1175. HACKING, ETC. 

 The prices for all pavings and plastering, etc., shall include for hacking concrete surfaces 
and for raking out joints of walls 12mm deep and for cross scoring undercoats to form a 
proper key. 

 
 Plastering on walls generally shall be taken to include flush faces of lintels, beams, etc., in 

the walls. 

1176. SURFACES 

 All surfaces to be paved or plastered must be brushed clean and well wetted before each 
coat is applied.  All cement pavings and plaster shall be kept continually damp in the 
interval between application of coats and for seven days after the application of the final 
coat. 

1177. PRICES FOR PAVING 

 Prices for paving are to include for adequate covering and protection during the progress 
of the Works to ensure that the floors are handed over in perfect condition on completion. 

1178. POLISHED TERRAZZO 

 Polished terrazzo shall be laid by an approved Sub-Contractor and shall consist of a screed 
or backing coat and a finishing coat of “Snowcrete” and marble chippings (1:2) mixed 
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with “Cemantone No. 1” colouring compound in accordance with the manufacturer’s 
instructions in the proportions of 10 lbs. compound to 100 lbs. cement.  Overall thicknesses 
are to be as specified. 

 
 The finishing coat shall be a minimum of 12mm thick for pavings trowelled to a smooth 

and even finish and well rubbed and polished with carborundum. 

1179. ATTENDANCE UPON ENGINEER’S STAFF 

 The Contractor is to provide the necessary support staff, as and when requested by the 
Engineer, to assist in some of the duties on site.  These staff may include but not be limited 
to chainmen and other short term staff required for quality control monitoring.  An 
allowance for these is made in the Bill of Quantities. 

1180. PLANTING OF WETLAND 

The Contractor should supply the phragmite australis (or other similar plant with the same 
characteristics) and planting them within a wetland with a planting density of 5-6 plants 
every m². The Contractor should maintain them until take root. 

1181. BEDDING 

The Contractor should supply the following materials to realize the bed for drying beds: 
• Sand layer 10 cm; d = 0.2-2 mm 
• Fine gravel layer 10 cm; d = 2-5 mm 
• Intermediate to medium fine gravel layer 10 cm; d = 6-15 mm 
• Coarse gravel layer 20 cm; d = 16-25 mm 

The Contractor should lay those materials as shown on drawings. 
The Contractor should supply and insert, between the surface sand layer and the fine 
gravel, an anti-puncture geotextile membrane with minimum dimension 13.25 x 10.25 m. 
 

 
 

1182. PRE-ENGINEERED METAL BUILDINGS AND CANOPIES 

The Contractor shall supply prefabricated buildings and canopies as shown on the 
drawings. These include but may not be limited to a canopy for the mechanical dewatering 
area, a cover canopy for the biomass drying area, the drying/briquetting building and the 
superlog storage building.  
 
Pre-engineered metal buildings and canopies shall be provided complete, and shall include 
the structural framing, connections, anchor bolts, framed openings for roof penetrations, 
metal roofing, gutters and downspouts, pipe flashing, gable trim, flashing, closures, 
fasteners, sealants, and all other component parts for a complete weathertight, exterior 
envelope. 
 
The Contractor shall coordinate with qualified pre-engineered building suppliers to 
complete the works. The Contractor shall also coordinate the details of the buildings with 
the mechanical equipment suppliers including requirements for ventilation, penetrations 
for material conveyance, door locations and sizes, locations of supports and all other 
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aspects of the work. The Drawings show approximate locations and requirements to 
facilitate bidding.  
 
The Contractor shall coordinate the building design with the supply of the solar panels. 
The building design shall account for the attachment of the solar panels and for all loads 
they create. 
 
The Contractor shall coordinate all final dimensions for the buildings including location 
of columns and tied down details for columns.  
 
The Contractor shall submit to the Engineer the designs of the buildings for approval and 
demonstrate in those drawings coordination with the mechanical equipment supply and 
the foundation slab design.  
 
The buildings shall meet all relevant local and international codes including allowances 
for wind and seismic loads. The buildings shall be designed with safety factors appropriate 
for critical facilities under those codes.  
 
The  design  working  life  category  for  all  the  buildings  and  structures  in  shall  be  
Category  2,  with  an indicative design working life of 25 years in accordance with BS 
EN 1990Table 2.1. 
 
 All building materials shall be provide with appropriate protection such as paint or 
galvanizing to meet the design 25 year life time. Details of paintings and coatings shall be 
submitted to the Engineer for approval. 
 

  In accordance with BS EN 1991-1-1 clause 6.3.1.2 (7) where floors are subjected to 
multiple use they shall be designed for the most unfavorable category of loading which 
produces the highest effects of action in the member under consideration. See the 
following table: 
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The minimum basic wind speed used shall be 36 m/s unless a higher prevailing condition 
is identified.  
 
 
The  Contractor shall submit the following items  to the Engineer for each building and 
canopy: 

 
• Certification of manufacturer qualifications demonstrating compliance with the 

qualifications requirements indicated. Include a list of 5 similar completed projects 
with addresses of the project location, date of project completion, manufacturer's 
products, and contact information of the consultant firm of record, general 
contractor and owner. The design and construction shall be of the same approach 
as used in those example projects including for items such as panels, purlines, grits, 
eaves, struts, beams, bracing, columns, gutters, downspouts, trim, fasteners, 
sealants and flashing. 

• Certification of installer qualifications demonstrating compliance with the 
qualifications requirements indicated. Include a list of 5 similar completed projects 
with addresses of the project location, date of project completion, and contact 
information of the consultant firm of record, general contractor and owner. 

• Certification from the manufacturer stating that galvanizing has been completed in 
accordance with these specifications. 

• Certification of welder qualifications in accordance with the American Welding 
Society Code for Building Construction. 

The Contractor shall provide Shop Drawings and Design Calculations as follows: 
Complete Shop Drawings showing location and details of installation, and design 
calculations. 
Shop Drawings and Design Calculations shall be prepared, signed, and stamped by a 
professional engineer registered in Kenya. 

• Shop Drawings shall be drawn to sufficient scale, showing fully-dimensioned 
layout, including plans, sections, elevations and details of construction, 
connections to the foundation, joints, penetration details, preformed metal closures, 
flashing, gutters, and downspouts, fastenings, system caulking, sealants, gaskets, 
appurtenances, locations of framed openings, special project specific conditions, 
location of custom-cut panels, provisions for expansion and contraction, 
connections, accessories, and trim. 

• Shop Drawings shall include material descriptions, finish, color, details of 
construction, installation, and accessories of each pre-engineered metal canopy and 
shall include, as a minimum: 
 
1. Erection drawings with written procedures to clearly explain proper installation 

of fasteners, trim, gaskets, and sealants. Erection drawings shall also include a 
notation requiring the installer to coordinate with other trades. 

2. Transverse cross sections. 
3. Roof plans showing sizes and locations of structural panels and connections. 
4. Design and detail penetrations to be weathertight. Coordinate locations of 

penetrations. 
5. Manufacturer's standard details may be used in addition to the shop drawings 

listed above provided that the portions that apply are clearly marked and those 
parts that do not apply are clearly marked. 

6. Foundation and floor slab drawings. 
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o Foundation anchor bolt plan with anchor bolts, shear lugs (if required) 
and base plate details. A diagram shall be included showing the vertical 
and lateral loads applied on the foundation for each load combination. 

o Floor slab drawings shall show the location of all construction joints, 
blockouts and details of the interface between the foundation and floor 
slab. 

The Contractor shall submit the following Design Calculations: 
 

1. Design calculations shall include a complete stress and deflection analysis of 
all structural components and connections. 

2. Design calculations shall include supporting information for the structural roof 
deck with approval substantiating the capacity of the deck to act as a roof 
diaphragm and provide lateral support for out-of-plane loading as necessary. 

3. Design calculations shall substantiate a complete load path for the wind and 
seismic lateral force resisting system including design of drag, collector and 
bracing elements (including connections) required to transfer loading, 
including overstrength factors, to the foundation. The design calculations shall 
specifically address anchorage of the structural system to the foundation, 
including detailing of baseplates and anchor rods. Detailing shall consider edge 
distance and clearance requirements at slab edges, blockouts and curbs. 

 
The Contractor shall provide specifications for the painting system including paint 
manufacturer's name, product trade name, and preparation for shop and field coats. 
 
The Contractor shall submit to the Engineer prior to shipping samples of assembled half 
panels, panel support framing, colour, gutter and downspout details, finish and trim, all 
fasteners which will be used.  
 
The Contractor shall provide the following warranties: 
 

1. Manufacturer's 5-year written warranty to cover defects in materials, products, 
and manufacturing workmanship. 

2. Installation Warranty: At the time of Substantial Completion, the manufacturer 
shall visit the site and provide written warranty that the installation is not 
defective in and conforms to the manufacturer's erection drawings, except for 
reasonable variances not impairing the usefulness thereof. 

3. Finish Warranty: The manufacturer shall warrant against spalling, fading, 
chalking, peeling, cracking, checking, chipping, or erosion to base metal of the 
exterior roof panel finish, for a period of 5 years from the date of Substantial 
Completion.  

4. Weathertight Warranty: Manufacturer shall provide a weathertight warranty 
against water penetration of the pre-engineered metal canopy system, including 
panel joints and trim conditions for a period of 25 years from date of Substantial 
Completion. 

5. In the event that the pre-engineered metal canopy fails to meet the warranty 
standards above, the manufacturer shall, at the manufacturer's sole cost 
(including labor and materials), replace or repair the pre-engineered metal 
canopy, as agreeable to the OWNER throughout the term of the warranty. 



Water and Sanitation Development Project (WSDP):  SECTION 1: GENERAL AND SPECIFIC SPECIFICATIONS 

Immediate Urgent Works    

 

 144 

  

 

 

1183. GREENHOUSE FACILITIES FOR BIOSOLIDS DRYINGAREA 

The Contractor shall supply green house facilities for the biosolids drying area as shown 
on the drawings.  
 
The greenhouses shall be provided complete, and shall include the framing, connections, 
anchor bolts, fabric, connections, fastening, and all other component parts for a complete 
weathertight, exterior envelope. 
 
The Contractor shall coordinate with the greenhouse supplier to complete the works and 
to coordinate with the foundation.  
 
The Greenhouse shall have a vent roof and ability to open significant portions of the 
greenhouse to increase airflow during dry periods.   
 
The greenhouse shall meet all relevant local and international codes. 
 
The Contractor shall submit to the Engineer detailed drawings, brochures, installation 
protocols and operation and maintenance manuals for the greenhouses for approval.  
 
The greenhouse shall be supplied by a vendor who can demonstrate a list of at least 5 
similar completed projects in Kenya with addresses of the project location, date of project 
completion, manufacturer's products, and contact information of the general contractor and 
owner. The projects shall have been installed for a period of at least five years. 
 
The Contractor shall provide a five year guarantee for the greenhouse.  
 
The Contractor shall submit with its bid the names of the proposed supplier along with the 
reference projects.  
 
Prior to shipping material to site the Contractor shall receive approval from the Engineer 
and Owner of the proposed greenhouses.  
 
Acceptable manufacturers  

• PIC Plast  
• Illuminum Greenhouses 
• Approved equal 
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12. ELECTRICAL INSTALLATION 

 

1201. CONTRACTOR’S LICENCE  

The complete electrical installation shall be carried out by a Registered Electrical 
Contractor with the valid Class ‘A’ Electrician’s License issued by the Ministry of Energy 
& Regional Development of the Republic of Kenya. 

1202. REGULATIONS AND STANDARDS 

The complete electrical installation shall be carried out as per the Specifications and 
complying with the following documents: - 
 
a) Regulations for the Electrical Equipment of Buildings (14th Edition) issued by the 

Institution of Electrical s of Great Britain. 
 
b) Electric Power Act and the Rules made thereunder. 

 
c) The Kenya Power & Lighting Co. Ltd.’s Bye-Laws. 

 
d) Relevant current British Standards, European Norms (EN), International Standards 

Organisation and Kenya Standard Specifications and Codes of Practice. 
 

e) Government Electrical Specification GES 1 and 2, which can be seen at the office 
of Chief Electrical  of Ministry of Public Works. 

 
Regulations of 14th Edition of I.E.E. Regulations are in force at present in Kenya and are 
to be observed in conjunction with other related local Bye-Laws and Acts. 

1203. EXTENT OF ELECTRICAL WORK WITHIN CONTRACT 

The electrical works in the proposed development are required to be complete in all 
respects as specified herein and shall include all items of equipment, materials, accessories, 
switchgear, lighting fittings, cables, labour, etc., necessary whether such items are 
specifically referred in the Contract or not.  The Contractor shall be deemed to have 
included in his Tender, price for all items necessary such that the installations are complete 
in all respects and left in a satisfactory working order. 
 
The Contractor will be responsible for liaison with the Kenya Power & Lighting Company 
Limited and the Telkom Kenya Ltd. to suit the incoming power and telephone 
requirements. 
 
The Contractor shall include for all Civil Works, Structures, Foundations, Builder’s Works 
and associated requirements for the mounting, housing and support of all items of plant 
and equipment supplied and installed under this Contract.  The concrete foundation will 
be to approved manufacturer’s details and instructions. 
 
All work and materials are to be of the best quality approved by the Engineer and strictly 
in accordance with the Specification. 
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In the event of any portion of the work or materials failing to pass the tests specified herein, 
or set forth in the Maker’s list for that particular item, the Engineer may at his discretion, 
reject that portion of the work or material entirely. 

1204. MATERIALS 

All materials used in the Contract shall comply with the appropriate Standard Specification 
where such applies.  Where materials of a particular manufacturer are called for in the 
Specification and Drawings, they must be offered.  However, the Contractor may 
alternatively suggest and quote other brands of equal quality approved by the Engineer. 
 
Conduit fittings shall be the same metal as the conduit to which they are connected except 
that Zinc-alloy OR Aluminium-alloy fittings may be used with steel conduits. 
 
Conduit fittings and accessories shall conform to the appropriate Standard.  Conduits shall 
be mechanically and electrically continuous. 
 
All bends and sets shall be made cold without altering the section of the conduit.  The inner 
radius of the bend shall not be less than two and a half times the outside diameter of the 
conduit.  Not more than two right angle bends will be permitted without the inter-position 
of the draw-in box.  Where straight runs are installed draw-in boxes shall be provided at 
distance not exceeding 12m. Tees, elbows or sleeves of either inspection or solid type will 
not be permitted. 
 
Conduits which terminate in fuse gear, distribution boards, adaptable boxes, non-spout 
switches, trunking, etc., shall be connected thereto by means of screwed sockets and 
smooth bore brass male bushes. 
 
Where conduits are installed flush in floor slabs or in chases in walls, they shall be held 
firmly in position by means of substantial pipe hooks driven into wooden plugs.  Where 
conduits are installed on surface they shall be fixed with spacerbar saddles at a distance 
not exceeding one metre.  Conduits shall be installed entirely separate and at least 150mm 
clear of the hot water and steam pipes and at least 75mm clear of cold water and other 
services. 
 
The Electrical Contractor shall be responsible to ascertain from site details of reinforced 
concrete and structural steel work and to check from the Main Contractor’s drawings the 
positions of walls, structural concrete and steel work finishes, etc.  No reinforced concrete 
or steelwork shall be drilled without obtaining permission from the Structural . 
 
The entire circular conduit boxes shall be of a malleable iron conforming to SRN 052 with 
50mm fixing centres fitted with H.G. lids where required.  They shall be long spouts 
internally threaded.  Deep boxes or extension rings on standard circular boxes shall be 
used where necessary in order to bring the front face of each box flush with the ceiling or 
wall. 
 
Conduit boxes installed externally shall be galvanised and where subjected to direct 
weather conditions they shall be compound filled. 
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Where the words or other approved or equal are used, they shall mean any make of equal 
quality but the written approval of the Engineer for the use of such alternative shall be 
obtained prior to their use in the installation.  In the absence of any such request, the 
Engineer is entitled to suppose that materials used are specified. 

1205. WORKMANSHIP 

The whole of the work shall be carried out in the straight forward manner by competent 
workmen under skilled supervision.  The Engineer shall have the authority to have portion 
of the work taken down, removed or undone, which is executed in an unworkmanlike 
manner or with improper materials.  Where required, the Electrical Contractor shall submit 
to the Engineer samples of materials he proposes to install for test and approval before 
installation. 
 
In the event of the portions of the work or materials failing to pass the specified tests, or 
the approval of the Engineer, the Electrical Contractor shall be required at his own expense 
to put right such defects. 

1206. INSTRUCTIONS ON SITE 

The Contractor shall be required to maintain on site, at all times, during the progress of the 
Contract and English-speaking Supervisor, to the satisfaction of the Engineer who shall 
have a full knowledge of the installation and to whom the instructions can be given on site. 

1207. WORKING DRAWINGS 

The Contractor shall prepare working drawings as necessary and shall submit to the 
Engineer for approval. 
 
Working drawings in triplicate shall include, but not be restricted to the following: - 
 
1. Shop floor drawing or Switchboard and Control Panels. 

 
2. Such other drawings as called for in the Specification or as the Engineer may 

require. 
 

Approval by the Engineer of the working drawings shall not relieve the Contractor of his 
obligations under this Contract nor relieve him from correcting any error found 
subsequently in the approved working drawings. 

1208. RECORD DRAWINGS 

The Contractor shall keep on site at all times a complete set of the drawings relative to this 
Contract, and as the Contract works are proceeded with, indicate in red colour on such 
drawings, any variations to the Contract works as executed from those shown on the 
Contract Drawings.  The ‘As Built’ drawings shall be submitted to the Engineer on 
completion of works or when demanded in writing.  A minimum of three sets of ‘As Built’ 
drawings shall be provided. 
 

1209. TESTING 
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On completion of the electrical installation work the installation shall be subject to the 
following test as laid down in the I.E.E.  Regulations and Electric Power Act in the 
presence of the Engineer or his representative. 

a) Insulation Test 
 

b) Polarity Test 
 

c) Earth Loop Impedance Test 
 

d) Earth Electrode Test 
Any other test which may be required by the Engineer.  The results of all the tests shall be 
recorded on a Test Certificate to be signed by the Contractor and submitted to the Client 
for record.  The original of the Test Certificate shall be submitted to the Kenya Power & 
Lighting Co. Ltd. together with a Completion Certificate. 
 
The Contract works shall not be considered complete until all testing has been completed 
to the satisfaction of the Engineer and the Record Drawings have been approved as 
installed and all specified spares have been provided. 

1210. M.V. SWITCHBOARD 

This shall be self-supporting, floor mounted, totally enclosed, dust-proof, air-insulated 
cubicle type switchboard complying with SRN 027 designed for use of 415/440 volts, 3 
phase, 50 cycles, 4-wire A.C. System and having a short circuit rating of 31 MVA at low 
power factor.  The switchboard shall be fully front access or near access as instructed by 
the Engineer. 
 
The switchboard shall be completely wired internally using manufacturer’s links for 
connections between busbar and switch fuses. 
 
The switchboard shall be complete with labels and ready for installation.  The fuse switch 
shall be with H.R.C. fuses with fully interlocked front door and conforming to SRN 007 
on moulded case circuit breakers conforming to SRN 040. 
 
The busbars shall be of high conductivity copper and shall be manufactured and tested in 
accordance with SRN 053.  They shall be mounted fully enclosed within the main 
enclosure of the switchboard in separate chamber in accordance with SRN 027.  The 
busbars shall be fully separated from the incoming and outgoing cable areas.  Except for 
instrument, potential or current connections, which shall be clamped in position and of 
minimum length, no circuit wiring shall be within the busbar chamber.  Such wiring shall 
be protected with fuses where necessary as called for by the Engineer. 
 
Interconnections between busbars and switchgear shall be of minimum length, properly 
insulated and rigidly supported. 
 
All contact areas of the busbar and the connections fastened to the busbars shall be heavily 
plated.  Joints and connections shall be rigidly made with clamps, bolts and nuts with 
spring washers. 
 

1211. CONDUIT SYSTEM 
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a) Metallic Conduits and Accessories 
 

Metallic conduits shall be of heavy gauge solid drawn or welded steel to SRN 052.  
No conduit shall be less than 20mm diameter.  Conduits installed within the 
buildings shall be black enamel finish.  Where installed externally or on surface in 
basement areas, conduits shall be galvanised. 

 
b) Non-Metallic Conduits and Accessories 

 
These shall be rigid PVC super high impact heavy gauge Class ‘A’ conduit to 
SRN 054.  No conduit shall be smaller than 20mm diameter.  Joints shall be made 
by using an approved cement. 
 
Tube and fittings shall be perfectly clean and free from greases.  The cement shall 
be applied to both surfaces and the tube shall be rotated within the accessory to 
ensure complete coverage. 
 
In cases of screwed joints, tubes shall be screwed with standard stocks and dies 
and shall be used with threaded accessories.  PVC conduits shall be used only in 
situation where ambient temperature is between 70 degrees centigrade (153 
degrees Fahrenheit) - 60 degrees centigrade (140 degrees Fahrenheit). 
 
Expansion couplers shall be used in straight runs exceeding 6 metre with flexible 
type joint.  These couplers shall be extended in length, the one end of which shall 
be bored standard depth and the other end shall be provided with a sliding entrance 
over a longer distance allowing the tube to slide up and down as it expands or 
contracts. 
 
For a watertight joint, adhesive shall be used for the sliding end.  All PVC conduit 
boxes shall be circular pattern of Rigid PVC with push fit or screwed spout 
conformed to SRN 054, and circular looping boxes to SRN 054. 

1212. GENERAL WIRING 

The wiring throughout shall be in looping cables from point to point and no tee or other 
joints shall be permitted.  Conductors of the same circuit shall be contained in the same 
conduit of trunking.  At distribution boards, the neutral conductors shall be connected to 
the neutral bar in the same sequence as the line conductors connected to fuses or circuit 
breakers so that they can be readily identified. 
 
a) PVC Cables in Conduits 

 
PVC cables in conduits unless otherwise specified shall conform to SRN 055, 
600/1000 volts grade, single core PVC insulated.  No cable smaller than 1.5mm2 
shall be used in the installation. 
 

b) Flexible Cords 
 

Flexible cords shall be of 300 volts grade, V.R.I. OR PVC insulated conforming to 
SRN 056.  No flexible cord shall be smaller than 0.72mm2 (24/0.20mm). 

c) PVC 
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These cables shall be 600/1000 volt grade, conforming to SRN 024 having 
standard copper conductors with PVC insulation, cores laid up circular, PVC 
sheath beading, single wire armour and PVC sheath.  The cables shall be 
terminated on distribution boards, switchboards, trunking or adaptable box with 
compression type brass gland with locknuts and shroud. 

 
d) PVC Armoured Cables (with Aluminium Conductors) 

 
These cables shall be 600/1000 volt grade, conforming to SRN 063 having cores 
of solid Aluminium conductors, insulated with PVC, armoured with aluminium 
strip or steel wire with PVC sheath overall. 
 

e) M.I.C.C. Cables 
 
These cables shall be 440 or 660 volt grade consisting of high conductivity copper 
conductors embedded in pure and dense, magnesium oxide insulation, contained 
in a robust yet ductile, seamless, solid drawn copper sheath conforming to SRN 
057.  Where installed in corrosive situations, they shall be sheathed with PVC 
sleeving.  Terminations of cables shall be provided with sleeves having a 
temperature rating similar to that of the seals.  Terminations shall be made by 
means of cold screw on pot type seals and in conjunction with ring type universal 
glands.  The greatest care shall be exercised at all times when terminating M.I.C.C. 
cables and insulation after.  All cables shall give infinity test when tested on 1000 
volt megger. 
 
Where single core M.I.C.C. cables are used, all necessary precautions shall be 
taken to prevent Hysteresis.  Ferrous plates or structure through which the cables 
pass shall be slotted and brass glands and sockets shall be used. 
 

f) Wiring System 
 

System A - Cables enclosed in concealed steel screwed conduit or trunking 
 
The wiring shall be carried out in PVC insulated cables installed in steel screwed 
conduit or trunking concealed in floor slabs, walls of buildings, installed in roof 
space or concealed in structural beams and columns. 
 
System B - Cables enclosed in steel screwed conduits or trunking fixed to the 
surface of walls and ceiling 
 
The wiring shall be carried out in PVC insulated cables installed in steel screwed 
conduit or trunking installed on the surface of the walls and ceiling or in false 
ceiling spaces. 
 
Conduits shall be screwed in position by means of space bar saddles using brass 
round head screws fixed with rawlplags.  Where two or more conduits are installed 
in parallel, multiple saddles which are screwed between each way shall be used.  
Conduits shall be installed horizontally on the walls and vertically to switches or 
outlets. 
 
System C - Cables enclosed in concealed non-metallic conduits 
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The wiring shall be carried out in PVC insulated cables installed in rigid, PVC 
super high impact heavy gauge conduit concealed in floor slabs, walls of buildings 
in ceiling space or concealed in structural beams and columns.  Each continuity 
conductor shall be installed throughout the length of the conduit. 
 
System D - Cables enclosed in non-metallic conduits fixed to the surface of walls 
and ceilings 
 
The wiring shall be carried out in PVC insulated cables installed in rigid PVC super 
high impact heavy gauge conduit installed on surface of the walls and ceiling or in 
false ceiling spaces.  Where straight run of conduit in excess of 6m are installed on 
the surface and approved expansion coupling must be installed at every 6m 
distance.  Switch boxes and lighting point boxes shall be fitted with purpose made 
earthing connectors.  Lighting point outlet boxes shall be fitted with steel insert 
clips to prevent distortion under load. 
 
System E - M.I.C.C. cables installed on surface of the walls and ceilings in the roof 
space or concealed in walls and floors 
 
M.I.C.C. cables shall be secured with copper saddles fixed at 375mm centres on 
vertical runs and 525mm centres on horizontal runs.  Termination shall be made 
by means of cold screw on pot type seals and conjunctions with ring type 
universal glands.  Insulation test shall be taken as described in Clause 1209 
above. 
 
System F - cables clipped to the roof members and run in steel conduit or rigid 
PVC conduit drops concealed in walls 
 
The wiring shall be in PVC insulated and sheathed cables securely fixed to the roof 
member by means of buckle clips and then to switches and outlets through conduit 
drop (steel conduit or rigid conduit).  Earth continuity conductor shall be run 
throughout, if PVC single insulated and sheathed cables are used or PVC twin with 
earth shall be used. 
 
System G - PVC insulated and sheathed cables clipped to the surface of the wall 
and roof members or to the ceiling 
 
The wiring shall be in PVC insulated and sheathed cables fixed to the roof member, 
surface of the walls and ceiling only when there is no reasonable access from 
above.  They shall be fixed by means of buckle clips.  Where cables pass through 
holes they shall be bushed. 
 
System H - PVC insulated single wire armoured, PVC sheathed cables laid in ducts 
or saddled to walls 
 
All the PVC insulated single wire armoured PVC cables laid direct in the ground 
shall be laid at minimum depth of 600mm, on 75mm bed of sand.  Cables shall be 
suspended on purpose made frames and hangers, drawn through ducts or laid in 
trenches.  Cables suspended on multiple hangers shall be so arranged that one can 
be removed without disturbing the other.  Frames and hangers shall be galvanised 
or of non-ferrous material and shall not be fixed in contact with which they are 
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liable to set up electrolytic action.  All spacing of cable hangers and supports shall 
not exceed those laid down for the relevant size and type of cables in the I.E.E. 
regulations.  PVC SWA cables laid direct in ground shall be provided with concrete 
cable tiles marked “Danger”, “Hatari”, throughout.  Cables shall be terminated 
using brass compression glands and cable lugs of appropriate size. 

1213. LIGHTING SWITCHES 

Flush Switches 
 
These shall be flush type contained in steel or alloy boxes of the ratings and gangs as 
specified on the drawings, complete with overlapping ivory or BMA or Matt Chrome 
coverplates and switch dolies.  They shall be as manufactured by “M.K. Electric Limited”, 
gridswitch range or other equal and approved to SRN 058. 
 
Ceiling Switches 
 
These shall be of the semi-recessed ivory pattern for fixing to, standard conduit boxes as 
“M.K. Electric Limited” list to 3121 or other equal and approved.  Surface ceiling switches 
shall be ivory pattern as “M.K. Electric Limited” list 3121 or other equal and approved to 
SRN 058. 
 
Surface Wall Switches 
 
These shall be contained in a steel box with steel cover plate with rating and gangs as 
specified on the drawings and as manufactured by “M.K. Electric Limited” either dolly-
operated or Rocker-operated or any other equal and approved to SRN 058. 

1214. SOCKETS AND SWITCH SOCKETS 

These shall be 13 amp., flush pattern in steel box complete with overlapping ivory or BMA 
or Matt Chrome coverplates. 
 
They shall be 13 amp., 3 pin, shuttered, switched or unswitched as specified on the 
drawings and as manufactured by “M.K. Electric Limited” or any other equal and approved 
and as per SRN o59.  All sockets or switch sockets shall be with fused plugtop containing 
a fuse whose rating shall be suitable for the load connected to it.  The plugtop shall be as 
manufactured by “M.K. Electric Limited” or other equal and approved and as per SRN 
059. 
 
The surface type sockets or switch sockets or switch sockets shall be in a steel  box with 
metalclad steel coverplates or ivory insulated with ivory mounting block and backplate as 
manufactured by "M.K. Electric Limited” or other equal and approved and to the SRN 
059. 

1215. FUSED CONNECTION UNIT 

These shall be flush, D.P. switched or unswitched in a steel box with ivory or BMA or 
Matt Chrome overlapping coverplate with or without pilot light as manufactured by “M.K. 
Electric Limited” or other equal and approved and as per SRN 059. 
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Surface fused spurboxes shall be in a steel box, D.P. switched or unswitched with 
metalclad steel coverplates as manufactured by “M.K. Electric Limited” or other equal and 
approved and as per SRN 060. 

1216. TELEPHONE OUTLETS 

These shall consist of 75 x 75 x 50mm deep steel box with single or double outlet telephone 
cord-outlet plate, ivory or MBA or Matt Chrome as manufactured by “M.K. Electric 
Limited” or other equal and approved.  A 25mm diameter conduit shall be provided 
between the telephone outlet plate and the outside / to of the building.  Where the conduit 
is taken to the top of the building, the conduit end shall be bent to prevent ingress of rain 
water. Conduits shall be left with draw-wires. 

1217. TIME SWITCHES 

These shall be 30 Amps., A.C. 200/250 volts 50 C/S with 9 hours spring reserve, “Venner” 
type TJDISP or other equal and approved. 

1218. M.C.B. DISTRIBUTION BOARDS AND CONSUMER UNITS 

These shall be surface or flush pattern complete with hinged cover incorporating single 
pole or three pole circuit breakers as indicated on the drawings.  The M.C.B. distribution 
boards and consumer units shall be as manufactured by CRABTREE OR equivalent.  The 
MCB units shall have a short circuit rating as specified on the drawings or as appropriate 
to its location in the distribution network.  The boards shall be complete with 100 Amps. 
D.P. or T.P. switches as specified. 

1219. WATER-TIGHT SWITCHES 

These shall be of the rating specified 5 ampere OR 15 ampere single pole as manufactured 
b ‘THORN’ Cat. No. PD 145.  The Protection class shall be IP65, or other approved 
equivalent. 

1220. RADIO / T.V. AERIAL OUTLETS 

These shall be flush type, ivory, with steel box as manufactured by “M.K. Electric 
Limited” List No. 3523 WHI/890 OR equivalent.  A 25mm diameter conduit shall be 
provided between the outlet and the top of the building with the top conduit end suitably 
bent to prevent ingress of rain water.  Conduit shall be left with draw-wire. 

1221. BELL PUSHES 

These shall be flush type, ivory, with steel box as manufactured by “M.K. Electric 
Limited” List No. 4850 WHI/890 OR equivalent.  The wiring for bell circuits shall be 
carried out through 2406V step down transformer. 

1222. COOKER CONTROL UNIT 

These shall be white flush type with pilot lamp, installed in an aluminium stove enamelled 
box with earth terminals as manufactured by “M.K. Electric Limited” List No. 5011/5120.  
The Electrical Contractor shall supply and install flush connector box for Cooker 
underneath the cooker control unit 300mm above floor level, complete with wiring in 



Water and Sanitation Development Project (WSDP):  SECTION 1: GENERAL AND SPECIFIC SPECIFICATIONS 

Immediate Urgent Works   

 

 

 155 

6mm2 PVC cables in 25mm conduit and with terminal block and moulded with cover plate 
as manufactured by “M.K. Electric Limited” List No. 5045 OR equivalent.  The wiring 
between the connector box and the cooker terminals shall be carried out in 6mm2 PVC 
twin with earth cable. 

1223. WATER HEATER SWITCH & CONNECTION TO WATER 
HEATER 

The Contractor shall wire the water heater switch from 15 Amp., S.P. & N., M.C.B. in the 
distribution board of consumer unit.  The wiring from water heater switch to the water 
heater shall be in 70 / 0076 x 3 core asbestos flexible cable.  The water heater switch shall 
be 20 Amp., D.P. ivory flush type, with pilot lamp and flex-outlet installed in a box as 
manufactured by “M.K. Electric Limited” List No. 5523 WHI/890 OR other equal and 
approved by the Engineer. 
 
 

1224. SOLAR POWER SUPPLY 

General specification 
 
The system will include; design, supply, installation, training of local staff and 
commissioning of photovoltaic solar power system as outlined in the specification below.  
 

a. The current objective is to complete a photovoltaic solar power plant with total 
combined nominal power output of 265 kW.  

 
b. The contractor’s complete design shall be submitted and shall include all drawings, 

equipment and material specifications, in addition to methods of installation, 
training plan and project programming for each element of the installation. 

 
c. The contractor shall test and commission each and every completed phase, 

including all individual items of equipment within the system, providing 
certificates for each item. 

 
Technical specification of works 
 
 
System design 
 

a. The contractor shall provide all design calculations for the output of the proposed 
installation.  

b. This shall include the following: 
- Solar irradiation at the site, detailing the average and monthly the Global 

Horizontal 
- Irradiance and Direct Normal Irradiance 
- Output of each module and total number of modules required 
- Module type, performance specifications and warranties 
- Mounting arrangements, inclination and orientation of modules 
- Area required for total installation of 265kw. 
- PV system losses 
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- Electrical system losses 
- Temperature co-efficient 
- Total Energy Produced 
- Performance Ratio 

 
 
Equipment housing and support structures 
 
 

a. The contractor shall supply and install all support structures or housings necessary 
for the installation of PV modules, transformers, inverters, switchgear and all other 
items of equipment necessary to complete the installation. 

 
b. This shall include all necessary bases, support pads, building constructions, 

weatherproofing, access etc. including all excavations, backfilling and making 
good of the site. 

 
c. The contractor shall submit design drawings and specifications for all buildings, 

support structures, bases, and connections with the quotation. 
 

d. The contractor shall provide a minimum warranty of 10 years on the support 
structure 

 
 Cabling 
 

a. The Contractor shall design, supply and install all cabling and connectors, 
including all supports, fittings, terminators, junctions, connectors, shackles, 
support stays, clamps, insulator strings and any other items necessary to complete 
the installation. 

 
b. Cabling shall be sized to minimize voltage drop and losses in the system and in 

order to properly the balance the loads across the system. 
 

c. Design drawings shall clearly show cable routes, types and sizes for each section 
of the installation. Technical specifications and standards certificates shall be 
provided for all elements of the installation including current ratings, short circuit 
ratings, maximum resistances, reactance, impedance, capacitance, maximum 
charging currents, withstand ratings, neutral earthling arrangements and 
mechanical properties. 

 
d. The Contractor shall also detail the installation methods to include phase rotation, 

conductor stringing, tensioning, sagging, joints, steelwork and pole numbering 
system. 

 
e. All cable sizes, specifications and routes shall be approved by the Electrical 

Engineer of record prior to installation. 
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Inverters 
 
The contractor shall supply and install all necessary inverters for the correct operation of 
the system and which allow for future expansion of the PV power plant in phases. This 
shall include all foundations, supports, housings and enclosures with all necessary cooling 
and dust protection equipment. The contractor shall also include for all ancillary cabling, 
switchgear, metering etc. necessary for the installation of the system. 
 
The contractor shall provide details of the following characteristics for each inverter: 

- Max input power 
- Max output power 
- Efficiency Rating 
- Protection features 
- Voltage, current and power ratings 
- Communication capabilities 
- Operating parameters 
- Controls and displays 
- Standards and certificates  

 
 

a. The Contractor shall provide all controls for the operation of the inverters. This 
shall include master-slave with rotating-master functions for multiple inverters at 
varying PV outputs. 

 
b. The contractor shall include a weather station to monitor wind speed, insolation, 

ambient temperature and module temperature. 
 
 
Earthing 
 

a. The contractor shall design and install a complete earthing & grounding system for 
the complete solar PV installation. 

 
b. The contractor shall test the earthing system according to EN 50522 to prove that 

touch and step voltages do not exceed the values given in EN 50522 
 
 
 

1225. COMPLETION AND INSPECTION CERTIFICATES 

On completion of the Electrical Works, the Contractor shall submit to the Engineer 
Completion and Inspection Certificates as required by Section E of I.E.E. regulations. 
 
ELECTRICAL INSTALLATION - SPECIFICATION OF WORK 

1226. SCOPE OF WORK 

Scope of work shall include the following: - 
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a) Various Buildings 
 

Complete installation of lighting, power, telephone points, lighting fittings, 
distribution board, meter board, etc. in all buildings constructed. 

 
b) Security Lighting 

 

Complete installation of security lighting with columns, cables, lanterns, 
distribution board, etc. 
 

c) Supply and Installation of generator in the generator / switchroom. 
 

d) Wiring and connection for all equipment shown in the drawings including, mixing 
equipment in the equalization tank, the mechanical dewatering feed pumps, the 
mechanical dewatering, the moving floor, the drier, the briquetting machines, the 
polymer make up system, water boosting equipment to supply water to the 
mechanical dewatering for washing, allowance for future grinding equipment (not 
currently installed), connection of the generator, connection of the solar power 
system, any instruments in the design, all safety equipment in the design.  
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13. MECHANICAL WORKS 

 
 

1301. GENERAL 

All materials and equipment shall be obtained from reputable manufacturers, who have 
well established agent(s) in Kenya.  The local agent(s) shall be able to provide an efficient 
service for the equipment and shall have ample stocks of all expendable items such as 
packings, impellers, fuses, etc. 
 
The Engineer reserves the right to reject manufacturer(s) or agent(s) not fulfilling the 
above requirements. 
 
It is the responsibility of the Contractor to provide evidence that the equipment is in 
compliance with the Bills of Quantities, Specifications herein, and as shown on the 
drawings, and that the equipment will operate satisfactorily under the conditions under 
which it is installed.  The work shall comprise complete installation such as experienced 
expert services, anchor bolts, base plates, gaskets, painting, etc., all to the satisfaction of 
the Engineer. 

1302. TRADE NAMES 

Where trade names or manufacturers’ catalogue numbers are mentioned in the 
Specification herein or shown on the drawings, the references are intended as a guide to 
the type of equipment or quality of materials required.  The Contractor may propose any 
equipment or materials in type or quality to those described herein or shown on the 
drawings subject to prior approval of the Engineer and at his absolute discretion.  The 
Contractor shall guarantee that the quality of the equipment he proposes are equal to or 
higher than that indicated herein or as shown on the drawings. 

1303. SPARE PARTS 

The Contractor shall supply sufficient amount of spare parts to properly operate and 
maintain all the equipment furnished and installed under this Contract for over three (3) 
years period.  The Contractor shall, as recommended by the manufacturer supply the 
quantities of such spare parts, the list of which must be submitted with the Tender, and 
costs thereof shall be covered by the Contractor’s rates. 
 
For Packaged Mechanical Equipment (Sections 1325, 1326, and 127), the supplier will 
submit a recommended spare parts list with quantities, price, and reason for inclusion to 
the Engineer within their submission.  Engineer and Owner will indicate with parts the 
supplier shall furnish in the final quote. 
 

1304. INSTALATION PERSONNEL 

The Contractor shall make provisions for employment of appropriately qualified and 
experienced personnel for the purposes of installation and maintenance of all Mechanical 
works during the Initial Defects Liability Period. All personnel deployed for such work 
shall be to the satisfaction and approval of the Engineer. 
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For Packaged Mechanical Equipment (Sections 1325, 1326, and 127), the supplier will 
submit a budget for the labor and expenses required for the installation of equipment within 
their submittal. 
 
 

1305. STORAGE OF MATERIALS 

The Contractor shall provide weather-proof lock-up sheds for safe storage and custody of 
materials for the works.  The sheds shall be removed upon completion of the works, and 
the site shall be restored to the original conditions to the satisfaction of the Engineer. 

1306. TESTS ON MATERIALS / EQUIPMENT 

The Engineer reserves the right to inspect, examine and test materials and workmanship, 
from time to time during the period of manufacturing, all equipment to be supplied under 
the Contract at manufacturer’s factories.  Such inspections and testing, however, will not 
in any way relieve the Contractor from any obligation under the Contract. 
 
The Contractor shall carry out any tests on the quality of materials and workmanship of 
equipment as directed by the Engineer.  Performance tests shall be carried out by the 
Contractor for all mechanical equipment to ensure that the equipment complies with the 
requirements of the Specification. 
 
All tests shall be carried out in the presence of the Engineer or such personnel as appointed 
by the Engineer for this purpose. 
 
The Contractor shall provide all necessary labour and instruments for carrying out these 
tests, and he shall be responsible for the use and discharge of any water and chemicals 
during these tests. 
 
The Contractor shall give to the Engineer, a written notice of the date after which he will 
be ready to conduct the tests as required in the Contract.  Unless otherwise agreed, the test 
shall take place within 14 days after the said date on such day or days as the Engineer shall 
notify the Contractor. 
 
If the Engineer fails to appoint a time after having been asked to do so, or does not attend 
at the time and place appointed, the Contractor shall be entitled to proceed with the tests 
in his absence.  The tests shall then be deemed to have been made in the presence of the 
Engineer and the results of the tests shall be accepted as accurate.  The Engineer shall give 
the Contractor 7 days notice in writing of his intention to attend the tests. 

1307. DRAWINGS 

The works as shown on the drawings are prepared for tendering purposes only, and it is 
the Contractor’s responsibility to provide promptly, detailed shop drawings of the 
equipment he proposes to use.  It is also the Contractor’s responsibility to see that all 
openings, recesses, channels, conduits, etc., in structures are so located and installed as to 
fit and function properly with mechanical and electrical works. 
 
The Contractor shall prepare all necessary detailed or workshop drawings required for 
manufacturing and erecting the equipment.  Such drawings shall be submitted to the 
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Engineer for approval prior to the commencement of manufacture and installation of the 
equipment.  Upon completion of the works, the Contractor shall prepare and submit 
information on as-built drawings to the Engineer for his retention. 
 
The Contractor shall be responsible for any discrepancies, errors, or omissions in the 
Contractor’s drawings unless they are due to incorrect drawings or other written 
information supplied by the Employer or the Engineer.  Approval by the Engineer of the 
Contractor’s drawings shall not relieve the Contractor from any responsibility under this 
section. 

1308. DESCRIPTION OF SERVICES 

The Contractor shall supply, transport, deliver, install, connect, commission and hand over 
all equipment and materials specified in the Specifications, Drawings, Bills of Quantities, 
in a clean complete and in every detail working condition.  He shall carry out all tests 
specified herein to Kenyan or other International Standards together with any tests which 
might be requested by the Engineer with respect to the use of these materials or equipment. 
 
All costs accruing due to preparation of the above drawings, manuals, tests and other 
obligations including all necessary labour, overheads and profits, duties, sales taxes, etc., 
shall be deemed to be included in the Contract Price. 

1309. MAINTENANCE 

The Contractor shall be liable for all defects and shall maintain all Mechanical and 
Electrical Equipment for a period of twelve (12) calendar months from the date the works 
are taken over by the Employer.  All such expendable items necessary for the maintenance 
of the works as gaskets, filters, fuses, indicator lamps, relays, coils, switches, oils, etc., are 
to be supplied by the Contractor. 
 
In case permanent power supply is not made available in time for testing equipment, the 
Contractor, if he intends to clear out of the site, shall make his own arrangement for testing 
equipment and again return to the site for final testing when permanent power supply is 
made available.  No extra payment will be made for such arrangement. 
 
The Contractor shall be responsible for making good any defect in or damage to any part 
of the works which may appear or occur during the Defects Liability Period.  The Defects 
Liability Period for the works shall not end until all defects which occurred or appeared 
during the period have been satisfactorily rectified. 
 
The Defects Liability Period for the works shall be extended by a period equal to the period 
during which the works cannot be used by reason of a defect or damage of equipment.  If 
only part of the works is affected the Defects Liability Period shall be extended only for 
that part. 

1310. INITIAL DEFECTS LIABILITY PERIOD 

During the twelve months Defects Liability Period, the Contractor shall carry out all 
necessary adjustments and repairs, cleaning and lubricating, etc., required for maintaining 
the equipment in good working condition.  A report of any work executed with respect to 
such maintenance shall be submitted to the Engineer and incorporated in Maintenance 
Records. 
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The Contractor shall inform the Employer his schedule of any routine maintenance 
inspection work before the work commences.  Any items of materials found to be defective 
shall be replaced by the Contractor within seven (7) days after the receipt of such notice 
by the Employer or his representative.  If the defect or damage is such that repairs cannot 
be expeditiously carried out on the site, the Contractor may with the consent of the 
Engineer remove from the site for the purposes of repair any part of the works which is 
defective or damaged. 
 
The Contractor shall bear all the costs required for maintenance and inspection services of 
the equipment and provide for all labour, tools, instruments and plant, and the 
transportation thereof, as required for the satisfactory execution of these obligations and 
for the provision, use and installation of all materials such as fuses, expendable items, oils, 
greases, etc., and such parts which are periodically renewed as relay contacts or parts 
which are faulty for any reason. 
 

1311. MAINTENANCE AND SERVICES AFTER COMPLETION OF 
INITIAL DEFECTS LIABILITY PERIOD 

The Contractor shall, if required by the Employer, enter into a Maintenance and Service 
Agreement with the Employer for a period of up to five (5) years from the last day of the 
Initial Defects Liability Period.  Such an Agreement shall offer the same services as 
specified under “Initial Defects Liability Period”.  The Contractor shall be entitled to be 
paid the cost for such additional maintenance and services which will be determined by 
negotiation between the Employer and the Contractor. 

1312. MANUFACTURER’S MAINTENANCE MANUALS  

Upon completion of the works, the Contractor shall furnish to the Engineer an electronic 
copy on a USB drive or through and online file transfer service and six (6) copies of 
Manufacturer’s Maintenance Manuals for the equipment installed in A-4 size loose leaf 
type binding containing information on the following items: 
 
a) Description of Equipment 
b) Full Operation and Maintenance Instructions 
c) Valve Operations 
d) Fault-finding Charts 
e) Emergency Procedures 
f) Maintenance and Service Periods 
g) Lubricating Instructions 
h) Colour Code Legend 
i) Spares List 
j) Record Drawings in size A-4 / A-3; Electronic drawings in AutoCad 2017 or Revit 
2017 
k) Any other relevant information. 
 
The Manual shall be specifically written for this Contract and not be the manufacturer’s 
standard manual unless otherwise approved by the Engineer. 
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All instructions in the Manual shall be written with reference to the drawings.  All valves, 
terminals and controls in the plant and other sites be labeled to correspond with the 
Operation and Maintenance Manual. 
 
The Works will not be considered completed for the purpose of taking over until such 
Manual containing instructions and the drawings have been supplied to the Employer. 
 
For Packaged Mechanical Equipment (Sections 1325, 1326, and 127), the SUPPLIER shall 
furnish a draft O&M manual for each equipment system that requires a manual. The 
ENGINEER will review each manual and provide comments for the SUPPLIER to 
incorporate into the final draft. Submittal and Corrections: Submit the manuals for review 
in final form a minimum of 30 Days prior to pre-commissioning and/or training (whichever 
is first). Discrepancies found by the ENGINEER shall be corrected within 30 Days from 
the Date of written notification by the ENGINEER. 
 

1313. PRESSURE GAUGES 

Pressure gauges shall be wall mounted, in metric units complete with connection to 
delivery side of pumps, and copper pipe from pipe to gauge supplied with isolating cock.  
If proposed and instructed, the gauges can be directly mounted on the delivery pipework. 

1314. STAINLESS STEEL SLUICE GATE 

Construction characteristics 
Sluice gates shall be manufactured in stainless steel AISI 304 electrically-welded plate or section 
bars, and machined frame and guide rails.  

The sluice gates wall orifices will have the following forms: 

1) Rectangular, with three leak-proof sides 

2) Circular 

3) Triangular weir 

4) Rectangular or square, with four leak-proof sides 
The seas shall be applied at least on the part of the gate which is in contact with the sewage. The 
gate shall be normally leak-proof on both parts. 
The sluice gate shall be constituted by: 

a) Leak-proof, sliding grooves 

b) Knife 

c) Control bar 

d) Pedestal installed gear operator 

e) Hydraulic seals. 
Component description 

Ref. a) They must be manufactured in stainless steel AISI 304 electrically-welded plates or 
section bars, on which will be machined so as to install the frame and guide rails. 

 The slide in grooves must be equipped with appropriate anchoring studs for the 
installation on cement walls or counter-plate for the frame installation, guide rails 
and adjustable wedge pads with tapped stainless steel regulating screws. 
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Ref. b) Manufactured in stainless steel AISI 304 plates equipped with reinforced bracing 
constructed to accommodate the H20 flap that will weigh on the sluice gate. 

 The slurry wall, on the two sides where the seal will be, will be machined so as to 
provide a hydraulically sealed surface. 

Ref. c) They will be manufactured in stainless steel AISI 304 according with the 
measurements provided. At the summit, a pair of reduction cone-shaped gearboxes 
where the control bars will not be provided. 

Ref. d) They must be employed where it proves impossible the direct activation of the sluice 
gate and they may be of internal or external screw, provided e.g., of appropriate 
external brackets and threaded sleeve. 

Ref. e) The hydraulic seals will be mechanical on all sides except the threshold that will be 
by rubber gasket. 

 

1315. FLAT BODY GATE VALVE 

Installation characteristics: 
Wafer type gate valves will be installed primarily on waste and sludge lines. 
Field of application: 
The gate valve will depend on the nominal pipe size 
Construction characteristics: 

- Body :  in ductile iron GG-25 

- Bonnet :  in ductile iron GG-25 

- Closing wedge : in cast iron 

- Sealing rings : in brass 

- Stem : in brass 

- Stem bushing : in bronze 

- Stuffing box : in cast iron 

- Seal elements : hemp cord 

- O-ring : rubber canvas 

- Hand-wheel : in cast iron 

- Bolts : in steel 

- Rods : in steel 

1316. SWING CHECK (CLAPET) VALVE 

Installation characteristics: 
The swing check valves will be installed on sludge and waste lines. 
Field of application: 

The swing check valves to be installed will be those used in the field of application 
according to standards and they will have: 

 - NP-10 kg/cm² for the field of application from ND 40 ÷ 300 

 - NP-8 kg/cm² for the field of application from ND 350 ÷ 600 
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 - NP-6 kg/cm² for the field of application from ND 700 ÷ 1,000 
Construction characteristics: 

The swing check valves will be the "clapet" type with inspection flange and they will be 
made of the following: 

- Body : cast iron G-20 

- Bonnet  : cast iron G-20 

- Plate seat : cast iron G-20 

- Valve position : Brass 

- Swing hinge flap : Brass 

- BTFE bushes and plugs : Brass 

- Seals : synthetic rubber 

- Coupling flange : drilling and processing according to NP-10 

1317. PIPING 

The supply of every single element that composes the plant include the connection lines for 
wastes, sludge, reagents, service fluids, etc. And the hydraulic interception and regulation devices. 

For every area, in addition to the equipment and machines described in detail, provided also are:  

- pipes in carbon and stainless steel for wastes and sludge, scattering of a compressed air 
network with the adequate pipe diameter according to the project;  

- Special parts, supports  

The piping and special parts will be manufactured in:  

- Ductile iron (wastes, sludge and air lines) 

- Stainless steel AISI 304 (for special applications along the wastes, sludge and air lines) 

- UPVC (reagent dosage / wastes / mains water) 

The piping will be provided with appropriate supports and anchoring; the piping and the special 
parts are to be incorporated in the structure will be equipped vise like flange.  
Ductile iron pipes 

Supply and installation of ductile cast iron pipes for drinking water shall be class K9 or class 
C and according to ISO 2531 with flexible coupling automatic and rubber seal (O-ring). The lining 
shall be cement mortar blast furnace according to ISO 4179. The outer covering that should be at 
zinc ( 200 g / m² or more ) is applied for metallization and subsequent synthetic paint for food. In 
this article is comprised the supply and installation of special parts and fittings for pipes of cast 
iron aqueduct according to ISO 2531, equipped with a glass-type seal or flange according to ISO 
2531, with internal and external coating according to ISO 2531. 

DUCTILE CAST IRON TEES   class K14 

DUCTILE CAST IRON OTHER FITTINGS  class K12 
Stainless steel pipes 
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The following indications regard mostly the use of stainless steel pipes for water, wastes 
and compressed air transport in general (therefore, not to be considered for low pressure air 
transport lines). The pipes used will be in stainless steel AISI 304 and will comply with the norms: 

PIPES Material AISI 304 

 Wall thickness for ND < 300:   2 mm 

 for ND = or > 300:   3 mm 

 Junction butt welding;  

FITTING Material              AISI 304 

 Wall thickness     like pipes 

 Ends                        Butt welded 

FLANGE Material              AISI 304 

 Rating              NP 16  
UPVC pipes 

Un-plasticized PVC pressure pipes shall comply with the relevant requirements of BS 3505. 

Un-plasticized PVC Pipes, joints and fitting for gravity sewers shall comply with the 
relevant requirements of the Iraqi Organization of standards IOS. 

Flexible pipes 

Realization of flexible rubber pipe DN 100 mm, wall thickness 10 mm, suitable for potable 
water delivery. 

The pipe shall be sufficiently flexible and elastic to adapt and follow the movement of the 
pontoons, which are subject to wave motion and to consequent planimetric displacements. 
The outer layer shall be made of synthetic rubber resistant to abrasion and aging. The inner 
layer shall be made of synthetic rubber, with high strength textile reinforcements capable to 
ensure an operating pressure of 10 bar and burst over 30 bar. It shall be appropriate to the 
extreme climatic conditions of the installation site and for continuous exposure to UV rays. 
The tolerance on inner diameter shall be according to ISO 1307 and on wall thickness 
according to DIN 7715 T4 S2. 

The overall pipe will be realized through provision of hose rolls of suitable length. Hoses 
shall be joined together by steel fittings AISI 316 applied by pressing a ring of steel AISI 
304 with fixed flange connection on one end and movable flange on the other end, with 
drilling DN 100 mm PN 10 bar. 

The pipeline shall be installed under the decking of pontoons and / or other floating 
structures and be supported by an adequate plastic or metal structure approved by the works 
director. 

Provision shall include, in addition to the pipes, joints, fittings, connections, supports, 
assembly accessories, leakage tests. 

1318. ACCESSORIES AND MISCELLANEOUS 

This specification concerns the following components: 
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a) Brackets, supports and cover for vent 

b) Cover grids and well trapdoors 

c) Vertical rising ladder 

d) Railings, handrails, walkways, carpentry 

e) Dismantling joints 

f) "Gas" threaded connectors 

g) Flange and blind flange 

h) Elastic joints 

i) Curves, tees, reductions 

l) Joints, curves, tees, reduction and fittings for UPVC pressure pipes 

m) Cylindrical float 

n) Suction strainer 
Construction characteristics: 

Ref. a) They will be made in metal beams or flat plates electrically-welded together. The 
use of junction boxes for rectangular, square, round, etc., pipes are not permitted. 
They will be made in material compatible with the supporting structure, they must 
be e.g.,: painted steel for structures in painted steel, in hot dip galvanized steel for 
structures in hot dip galvanized steel, in stainless steel for structures in stainless steel, 
etc. The brackets and supports must be completed with needed bots, nuts and 
washers. The cover for vent should be installed in according to the drawings and is 
made in stainless steel AISI 304 and shall comply with grid of protection in 
according to the drawings. The cover must be completed with needed bots, nuts and 
washers 

Ref. b) Subject where indicated differently on the drawings, all the well covers, walk ways 
and other work areas most be made with the use of stripe plates 3 + 2 thick and 
properly stiffed by metal beams so to create resistant structures to withstand loads 
of 500 kg/m² or from hot dip galvanized steel grating with the same resistant 
characteristics. 

Different conditions of stress will be indicated in the project papers. 

 These coverings must be equipped of suitable containment frames made also in 
metal beams electrically welded (L shape) equipped with brackets for grouting to 
the reinforced concrete. 

Ref. c) The vertical rising ladders will be made in section bars of hot dip galvanized steel 
after completion. 

Depending on the height and use, they may be: 

  - Vertical with rungs with or without safety net; 

 - Sub vertical (75° inclination on the horizon); 

 - grating step. 

 The ladders must be complete of all necessary components for their use in regard to 
the safety regulations; they will be equipped with railing, handrail, safety net, 
intermediate landings etc. 
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During the construction, full metallic type section bars in hot dip galvanized steel 
only will be used after completion; excluded are the tubular from all areas except for 
the handrails. 

The walkways such as balconies and walkways for access or links and steps must be 
made in grated hot dip galvanized steel. 

The vertical ladder must be completed with needed bots, nuts and washers. 

Ref. d) In the construction of these structures only section bars in hot dip galvanization after 
completion and of all full structure parts such as: plates, I, L angles etc. 

The use of tubular structures is permitted for the making of the handrail only. 

All the parts must be connected together by means of electric-welding, with the care 
to have pre-established points of expansion joints. 

The railings, handrails, walkways must be completed with needed bots, nuts and 
washers. 

Ref. e) Used to facilitate the assembly and the dismantlement of the line instrumentation; it 
will be set up in the following way: 

 - Steel main body 

 - Mobile flange with hole and with features like this as the line components 

 - Fixing tie rods 

 - Retaining ring. 

 - The dismantling joints must be completed with needed bots, nuts and washers. 

Ref. f) They will be in cast iron, manufactured according to the international norm 150/R-
49 - 1957. The employed series will be the cone threaded type, thus avoid using 

connector ND 1
1
/8", 1

3
/4", 2

1
/4", 2

3
/4" diameters currently not  standardize. 

Ref. g) The flanges and the blind flanges expected in the construction of the plant will be 
those with support collar NP 10 to butt weld with features lathed. The flange must 
be completed with needed bots, nuts and washers. 

Ref. h) The joints most are essentially made of the following parts: 

 - Flanged ends with drilling held as provided to other components of the line; 

 - Elastic body (sealing joint) consisting of synthetic material (EDPM); 

 - Closing gland of the same material of the flange. 

- The joints must be completed with needed bots, nuts and washers. 

Ref. i) The curves, tees and reductions must unite with pipes or between themselves by 
flanges. 

Ref. l) Joints, curves, tees, reductions and fittings for UPVC pressure pipes in accordance 
with DIN 8061/8062 shall comply with the relevant requirements of DIN 19532 
solvent welded not acceptable and should be mechanical joints. 

Ref m) The cylindrical float is made of HDPE with the thickness shown on the drawings 
and will be filled with foam. The set of 3 cylinders as indicated on the drawings will 
be the floating system of the works on the lake. Is left to the contractor of the work 
the verification to the buoyancy of the works on the lake. 
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Ref n) The strainer will be made of stainless steel AISI 304 plate molded and machined 
with appropriate slots. 

1319. COARSE AND FINE SCREENS 

Characteristics of installation:  

- Width     : as shown on the drawings 

- Height     : as shown on the drawings. 
Functional characteristics: 
The screen shall receive and treat efficiently septage discharged into the FSTP order to max flow 
treated in FSTP. They shall be suitable for screening discharges of septage from trucks.  
Construction characteristics: 
The screen shall be built in a way to be perfectly efficient under the over described working 
conditions.  
It shall have the following main characteristics: 

- Distance between rake bars of coarse screen = 25 mm. 

- Distance between rake bars of fine screen = 6 mm. 

- There shall be no horizontal crossing on the screens which prevent a rake from pulling 
screenings up the screens and into the collection basket shown on the drawings. 

 
The screen shall have the following main constituents: 

- Supporting frame made by bent stainless steel sheet, electro-welded, 20° slope to the 
vertical. 

- Fixed monoblock steel screen, bolted in the support frame. 

- A basked at the top which screenings can be pulled up into. The bottom of the basket shall 
be of slot screen (e.g. Johnson screen type) with an aperture of approximately 1mm to 
allow liquid from the screenings to drop back into the inlet channel. 

- The grid shall be accompanied by all the accessories necessary for its proper functioning. 
Materials 
Stainless steel AISI 304 
 

1320. GRIT BASKET 

A grit basket as shown on the drawings shall be provided. It shall be made so that all water 
passing through the inlet channel must pass over the grit basket where grit will collect. It must 
be complete with a frame to allow it to be lifted up out of the flow to allow access for cleaning. 
It shall have a Johnson style slot screen bottom with 1mm slots to allow all water to drain from 
the basket leaving the grit in the basket. Shop drawings of the basket and its removal frame shall 
be submitted to the Engineer for approval prior to manufacture. 
 
Materials 
Stainless steel AISI 304 
 
 

1321. METALLIC COVER 
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Supply and laying of cover for sludge storage made by galvanized steel with electro-coloring 
including the supporting structure in galvanized steel omega type or another, the supporting steel 
beams, plumbing works, gutters, downspouts, flashings, valances, scaffolding, special pieces 
and everything to give it as completed according to the approved drawings and including all 
charges to give the work perfectly over the rule of art. 
 
 

1322. MOTOR PUMP ON WHEELS 

Installation 
The motor pump is used for the extraction of the sludges from the ponds of the FSTP. It will be 
moved to the ponds to remove sludge when required.  
 
Functional characteristics: 
It will be of the thermal type which shall operate based on liquid fuel such as diesel with a pumping 
capacity of 25 m3/h against a  geometric height of 15 meters, mainly intended for pumping sludge 
with a maximum concentration of 60 g/l, filamentary materials or water. 
 
Construction characteristics: 
On the base of the viscosity of the extracted sludge and considering the existence of sand particles 
inside it, the pump impeller and packaging will be made with a carbide that resists to the abrasion 
and corrosion of the extracted sludge. The motor pump will be delivered with all the accessories 
(frame and suction elbow, equipped with 10 ml of cable, kip to compensate the pump, pump 
control box, 2 direct start motors, level float). The pump proposed shall be submitted by the 
Contractor to the Engineer for approval prior to purchase.  

 

1323. EQUALIZATION TANK MIXER  

1. Work Included: 
a. A duty and standby submersible pump system consisting of two of each of the 

following:  
i. Pump Mixer  
ii.  Solids screen  
iii.  Backpressure valve to provide operating head on the discharge side of the pump 

such that the pump is operating well within the pump curve  
iv. Eductor to entrain additional flow  
v. Any necessary pipe supports  
vi. Mounting equipment  
vii.  Cabling from tank rim to submersible se mixerpump mixer  
viii.  Mechanism for lowering and raising mixer into and out of tank  
ix. Anchorage and mounting equipment  
x. All required electrical components to achieve the specifications listed herein, 

including frequency filters  
xi. Relays for control panel  
xii.  All other equipment required for the installation of a complete and operable 

mixer  
xiii.  Warranty 

  
2. Mixer Performance  
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a. The Equalization (EQ) tank mixer shall be capable of creating a suspension of solids in 
the septage in the equalization tank and prevent solids from settling under the following 
conditions:  

i. The tank will be full with domestic septage which will have an average strength 
of 2.25% total solids concentration with a range of 0.1% to 4% total solids 
concentration.  
 

ii.  The septage will include significant concentrations of grit, sand, fats oils and 
grease and the mixers shall be suitable for service with these fluids.  

iii.  Maximum septage depth 3 meters or higher  
iv. Minimum septage depth 1 meter or lower  
v. Tank dimensions: As shown on the drawings  

b. The mixer shall be capable of operating continuously, unhindered by scum, and under 
any environmental condition encountered at the Malindi FSTP  

c. The mixer shall have a flow rate of 100 m3/hour at 5.5 m head.  
i. The SUPPLIER shall provide any required backpressure valving to achieve the 

required head.  
d. The eductor shall provide an additional flow equal to four times that of the flow passing 

through the pump  
e. The mixer, eductor, mounting equipment, rails, cables, and all other accessories 

necessary for its operation shall be made of materials suitable for prolonged exposure to 
concentrated raw sewage, with qualities indicated in the Project Site Conditions  

f. Cables:   
i. The mixer shall have an ample amount of slack in the electrical and controls 

cables to allow the mixer to rest on the basin floor without tension or strain on 
the cables, while the cables remain connected to the control panel  

ii.  When the mixer is at its normal operating level, any additional cable shall be 
neatly coiled and hung from a hook located near the control panel  

iii.  Furnish the cable with the motor end sealed into the motor terminal box  
iv. Provide a watertight seal and electrical connection  
v. The other end of the cable shall be wired into the power supply by the 

CONTRACTOR  
vi. Only flexible-type, copper-stranded cable with 4 individually-jacketed 

conductors bound together with a non-wicking  filler and  sheathed  in a TPE, 
PVC,  neoprene  or equal over-jacket will be accepted.  

g. Electrical Requirements:  
i. 50 Hz  
ii.  Typical Kenyan voltage 
iii.  3-phase  
iv. Alternating Current  
v. Total Harmonic Distortion <5% at full load  

h. Solids screen: The pump shall have a 50 mm solids screen over the inlet to prevent solids 
larger than this diameter from entering the pump  

3. Acceptable Models   
a. Pumps  

i. Grundfos SL1 80.80.22  
ii.  Or equivalent  

b. Eductors  
i. Northeast Controls TLA  
ii.  Or equivalent 

4. Pump Mixer Installation 
Mount the pump mixer close to a corner on the opposite side of where flow is entering the tank.  The 
pump shall have a screen over the intake to prevent matter larger than 50 mm diameter from 
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entering. The pump discharge shall be connected by 80 mm DIN flange to an eductor angled toward the 
point in the tank where septage enters via the septage delivery trough. 

  
The Malindi designs have flow entering the tank from the Southern corner. The mixer should therefore be 
mounted on the Northern corner, with the  eductor facing the South. 
 
 
 

1324 EQUIPMENT TESTING AND START-UP 

For packaged mechanical equipment:  
 
1. SUPPLIER shall conduct factory acceptance testing of all factory-assembled equipment 
to certify equipment performs according to its specifications and will provide written 
confirmation of successful testing to the ENGINEER and OWNER 
2. The SUPPLIER shall provide a qualified employee on the project site for a period of 1 
week upon the initiation of commissioning and start-up of the SUPPLIER’s provided equipment 
package. The employee shall provide support and training to the OWNER’s staff and operators 
during this time. 
3. Startup testing reports: The SUPPLIER shall prepare a test report encompassing the 
outcomes and procedures of all testing of equipment in the field 
4. OWNER has the right to withhold 5% of agreed payment from the SUPPLIER for two 
months following commissioning of SUPPLIER’S equipment to ensure continued operation in 
line with contract requirements 
 

1325 MECHANICAL DEWATERING 

The mechanical dewatering section applies specifically to the SUPPLIER of the septage 
dewatering equipment. The Scope includes but is not limited to: 

a) Furnishing and verifying installation and operation of sludge dewatering system which shall 
be screw presses. Fabrication and   assembly shall be in conformance with the product 
specifications and drawings. 

b)  Furnishing a complete screw press system including dewatering unit, drive motors, gear 
reducers, support legs, anchor bolts, polymer system, piping and wiring, controls, and all 
accessories and appurtenances specified or otherwise required for a complete and 
properly operating installation. 
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c) Coordinating all details of the equipment with other related parts of the work and verifying 
that all structures, piping, wiring, and equipment components are compatible. Manufacturer 
shall be responsible for all engineering, structural and other alterations required to 
accommodate equipment differing in dimensions or other characteristics from these 
specifications and drawings. 

 
Qualifications 
The vendor shall be able to demonstrate installed and operational screw presses at FSTPs in 
developing countries. A minimum of four verifiable installations shall be provided to the 
Engineer’s satisfaction in locations where the Engineer is capable of receiving a reference.  
 
The vendor shall have installed a total of more than 800 screw presses for wastewater sludge or 
septage throughout the world including in major US and European cities.  
 
Require a sales and service office in Africa. 
 

Performance and design requirements 

1. The septage sludge will receive pre-treatment to remove solids and grit and shall be mixed and 
blended in a holding tank before introduction to the sludge dewatering system. The dewatering 
system shall be designed to the influent and effluent parameters listed in the Project Site 
Conditions  section of these specifications. 

2. The dewatering equipment will be operated 9 hours per day each day that sludge is delivered to 
the Malindi FSTP. Each of the 2 dewatering unit shall be capable of meeting the performance and 
design criteria as set forth below: 
 

PARAMETER 
REQUIREMENT per unit 

 
 
Sludge Feed Solids (%wt) 

0.5%to 5% with an average over ten 
trucks of between  1 and 3% (which 
will be  mixed in a tank prior to 
pumping to the screw presses) 

Sludge Flow Rate (m3/hr) per unit 10m3/hr 

Solids Throughput (dry kg/hr) 150kg/hour minimum 

Maximum Polymer Dosage (kg/dry tonne) 15 

Minimum Discharge Cake Solids (%wt) 15 

Minimum Solids Capture (%) 90 

 
The system shall include a washwater system to allow it to be cleaned.  
 
The systems shall include a mechanism that allows the backpressure to be modified to maximize 
dewaterability 
 
The system shall have an inclined screw press with an outlet chute which will deposit dewatered 
sludge over the block wall shown on the drawings.  
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The system shall have a complete control system which has been proven in more than 100 
installations including an HMI.  
 
The system shall have safety systems which mean European and US code requirements. 
 
 

3. One Polymer dosing system including sludge/polymer flocculation that feeds both screw presses 
a. The system should include one flocculation tank and mixer with the ability to feed 

both screw presses at once and the ability to isolate one screw press and only feed 
one at a time 

b. The SUPPLIER shall provide a shelf spare motor for the flocculation mixer 
c. The SUPPLIER shall provide two polymer dosing pumps 

i. One duty 
ii. One standby 
iii. Manual valves shall be provided around each pump to isolate each pump 

when not in use 
d. The supplier shall provide an automated polymer makeup syustme to make up 

solutions of polymer from dry polymer delivered as a powder. 
4. Sludge feed pumps Two Sludge feed pumps 

i. One duty 
ii. One standby 
iii. Manual valves shall be provided around each pump to isolate each pump 

when not in use 
b. The SUPPLIER shall provide the guidance rail system for any submersible pumps 

i.  
5. Controls. All parts shall be designed and appropriate for the service indicated and for continuous 

operation. 
 

6. The supplier must provide the following equipment components or equivalent, if approved by 
engineer or owner: 

 

Item description Technical specifications Quantity 

1.0 Main components   

1.1 Delivery pumps 
For feeding the screw presses. Shall 
be designed as progressive cavity 
pump with frequency converter 
control. Over pressure protection 

Capacity: 4.0 - 20.0 m³/h  
Type: Eccentric screw pump 
Make: Seepex or equal quality 
Class: IP 55  
Pressure: 4 bar 
Power: 5.5 kW 
Voltage: 400 V 
Suction connection: DN 100 
Pressure connection: DN 80 

2 

1.2 Electromagnetic flow measuring 
system DN 80 

For measuring of feed flow, flange 
connection PN 16 

Make: Endress & Hauser 
Type: Promag 50P 
Class: IP67/NEMA 4X 
Voltage: 24 V DC 
Output signal + pulse: 4 – 20mA 

1 

1.3 Polymer injection and mixing 
device DN 65  

For continuous mixing of coagulants 
and sludge comprising 
d) polymer injection ring with 

integrated distribution channel 

Nominal width: DN 65, DIN 2501, Fitting length: 
280 mm,  
Total length(inc. lever and weight): 660 mm,   
Polymer connection: DN 25 socket   
Housing: cast iron, RAL 5015 
Movable parts: AISI 420  

1 
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and 4 injection nozzles.  
e) Double sealed cover to provide 

easy access to distribution 
channel and nozzles 

f) weight loaded mixing valve 
with inspection opening 

Weights: AISI 303  

1.4 flocculant conditioning plant 
For preparation of coagulant agent 
(polyelectrolyte). Designed for 
Qmax with accurate concentration 
and fully maturated and effective 
coagulant agent.  
Comprising of: 

a) 3-chamber PP tank, pressure 
sensor for level measuring, 
drainage and overflow 
piping including all 
associated ball valves, 2 x 
stirrers, water piping made 
of brass/PVC, manual 
shutoff valve, pressure 
regulator, solenoid valve, 
flow sensor with check valve 
and display. Mixing device 
(Y-piece) with regulation 
valve 

b) Powder feeder TGD 18.13, 
volume 13l, loosening 
wheel, sensor for low 
powder indication, pipe 
heater, PP hopper 30l incl. 
cover, Inc. control panel 
with Siemens controller S7-
1200 and touch panel KTP 
400 for automatic control of 
calibration 

Make: Prominent 
Type: Ultromat ULFA1000NA11P108L6010 
Capacity: 1000l,  
Coagulant type: Powder and liquid 
Qmax: 1000 l/h,  
 maturing time: 60 min 
Solenoid valve:  24 VDC 
Liquid concentrate dosing point: DN 15 
Extraction ball valves, PVC: DN 25 
Overflow: DN 50 
Material tank: PP 
Material propeller:1.4571 
Material stirrer shaft: 1.4301 
Performance stirrer1/stirrer2: 0.55 kW/0.55 kW 
Stirrers speed: 700 1/min 
Protection class control panel: IP 54 
Voltage:  400 V 
Frequency: 50 Hz 
Dimensions:  
Total length x width x height: 2420 x 960 x 1605 mm 
Weight empty : ca. 400 kg 
Weight filled: ca. 1400 kg 

1 

1.4.1 pumps  
For feeding of polymer 

Make: Prominent 
Type: DULCOflex 
Capacity:  47 l/h 
Power: 0.18 kW 
Voltage: 400 V 
Frequency: 50 Hz 

 

1.5 Flocculant dosing pump  
For dosing of polyelectrolyte 
solution for conditioning of sludge, 
designed for frequency converter  
Over pressure protection 

Type: Eccentric screw pump 
Make: Seepex or equal quality 
Capacity:  300 - 2200 l/h 
Pressure: 6 bar 
Power: 1.1 Kw 
Voltage: 400 V 
Frequency: 50 Hz 
Rotary speed of output shaft: 706 min-1 
Shaft seal: slide ring sealing with single effect 
Class: IP 55 

2  

1.6 Electromagnetic flow measuring 
system DN 25  

For measuring of amount of 
coagulant agent, flange connection 

Make: Endress & Hauser 
Type: Promag 50P 
Class: IP67/NEMA 4X 
Sensor: DN 25 

2 
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PN 40 Tube lining: Polyurethane 
Electrodes: 1.4435 
Voltage supply:  24 V DC 
Output signal + pulse: 4-20 mA 

1.7 Screw Press 
For continuous sludge dewatering 
comprising: filtration unit, Screw 
conveyor, Screw thickener, 
Replaceable nylon brushes, 
Cylindrical housing, Inspection 
hatches, Filter cleaning device, 
Spray basket, Solenoid valves,  
Sludge discharge housing,  
Machine supports  

Max. throughput: ~10,  
Initial solids content: ~1 
Diameter wedge wire drumI/II: ~500 mm/350 mm 
Length wedge wire drum I/II: ~ 1750 mm/1300 mm 
Bar spacing: 0.25 mm 
Material: 304L (1.4307) or equal quality 
Filtrate outlet: DN 80 

2 

1.7 Tubular flocculation reactor 
For optimum homogenization of 
sludge and polyelectrolyte and 
conditioning of the produced 
sludge flocks by means of a stirrer, 
comprising: Tank with cover, 
stirrer traverse, inlet and outlet, 
outlet pipe with compensator, 
inclined bottom with emptying 
opening DN 80 throttle valve. 
Protect against corrosion 

Reactive volume: 650 l 
Total volume: 710 l 
Material: 304L or equal quality 
Sludge inlet: DN 80 
Sludge outlet: DN 200/150 
Dimensions and weights 
Diameter: 700 mm 
Tank height: 2100 mm 
Total height: 2350 mm 
Weight empty: approx. 300 kg 
Weight filled: approx. 950 kg 

1 

1.71 Single rod probe  
 

Rod length:500 mm 
Connection: 1/2" 
Supply voltage: 20 - 235 V AC/DC with relay output 

1 

1.8 Level measuring continuous, 
suspension pressure probe, 
Vegawell 52, measuring range 
<=4m (for sludge holding tank) 

For continuous level measuring of 
liquids 
 

Make: VEGA 
Type: Vegawell 52 
Measuring mode: Hydrostatic pressure sensor 
Working range: 0 - 4 m 
Supply voltage:  24V DC 
Output signal: 4 - 20 mA 
Protection class: IP 68 

1 

1.9 Submersible booster pump  
For boosting of wash water to 
cleaning the internal mesh of the 
Screw press  

Type: Submersible system 
Make: Flygt or equal quality 
Capacity:  8m³/h 
Pressure:  8 bar 
Power: 7.5 kW 
Voltage: 400 V 
Frequency: 50 Hz 
Rotary speed of output shaft: 2800 min-1 
Shaft seal:  silicon carbide/EPDM/1.4571 
Class: Submersible 
 
System shall be provided with a rail and chain to 
facilitate ease of installation and removal. A full set 
of spare parts for the submersible pump shall be 
provided.   

1 

1.7.1 Wash water reservoir 
A underground concrete tank is being provided and 
will be used for storage of the washwater.   

2.0 Electrical control system   

2.1 control panel  Control panel make: Rittal or similar 
Nominal voltage: 400 V ± 5% with Ex-motors, ±10% 1 
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Control panel in compliance with 
UVV and VDE standards. Complete 
with all components required for 
fully automatic plant operation 

without Ex-motor 
Nominal frequency: 50 Hz 
Network configuration: TN-C-S 
Neutral conductor: can be applied 
Protection grade: IP 54 
Material: Painted steel, RAL 7035 

3.0 Additional components   
3.1 uPVC Pipes, valves & ancillary 

equipment  
The plant will be supplied with all 
pipes, necessary valves, mounting 
supports, etc.  

Pipes, valves, etc material will be UPVC and painted 
with twin pack epoxy 

Lot 
 

 

 

 

 

 

1326 THERMAL DRYING SYSTEM 

The thermal drying system section applies specifically to the SUPPLIER of the Thermal 
Drying System. The Scope includes but is not limited to: 

1. A receiving process consisting of a chain conveyor and walking floor installed in a 150m3 
concrete pit 

2. A pre-cleaning process consisting of a skirt Belt Conveyor, strong magnetic iron Separator, and 
pre-cleaner  

3. An automatic heat addition process consisting of a level Sensor, fuel hopper, screw conveyor with 
inverter, airlock, fan, boiler feeding System and a hot air stove  

4. The drying process consisting of an Inclined "V" type Belt Conveyor, screw conveyors, drum 
dryer, triple pass, fireproof air pipe, 2 Joint Cyclone, fan, chimney, bucket elevator, and air 
compressors 

5. The electrical control system. The applicable power for motors of the above equipment is 3 Phase 
380V, 50Hz 

 
Manufacturers Experience 
The manufacturer of the drier shall have the following experience: 
Vendor must have at least 3 installations of thermal dryers in Africa operational. 
 
A single vendor must provide and integrate the thermal dying system with the briquetting 
machines. 

Performance and design requirements: 

1. The thermal dryer system will receive a blend of dewatered biosolids and woody biomass.  Pre-
treatment is required to remove metals, large particles, or other materials that could damage the 
downstream drying and briquetting process.  

2. The thermal drying system will be operated 20 hours per day and 6 days a week. The thermal 
drying system shall be capable of meeting the performance and design criteria as set forth below: 
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PARAMETER REQUIREMENT unit 

% DS of mix before entering 
thermal dryer 

50 % 

Moisture content in thermal dryer 
output 12 % 

Gross Dryer Output including 
recycle (total, wet weight at 88%) 1176.5 

wet tonnes @88% 
DS/mo 

Recycle Rate 15 % 
Recycle Solids for Heating 176.47 wet tonnes @88%/mo. 
Operating Days/Month 25.7  
Total Drying Operating 

Hours/Month 514 hours/month 
No. of unit 1 Unit 

Average Output 
2.3 tonnes/hour 

Drier Electrical Power 
Requirement 

Less than or 
equal to 115 kW 

 

3. The supplier must provide the following equipment components or equivalent, if approved by 
engineer or owner: 

 

Item Description Quantity 

1. Receiving Process 
1.1 Chain Conveyor 
Ultra-high molecular polyethylene scraper; 
with a blockage prevention  
alarm device, Optional stalling alarm 

Length: Approximately 7 M 
Power: 4kW 

1 

1.2 Walking floor with 150m³ Concrete Pit  
Carbon steel, anti-corrosion paint, 
Hydraulic drive system , Frequency control 
of speed, Anti bridging/arching system 

Dimensions: 12 x 5 x 2.5m 
Discharging Capacity: 6 - 8 t/h 
Power: 22 kW 

1 

2. Precleaning Process 
2.1 Skirt Belt Conveyor 
For conveying wet sawdust to precleaner 

Width 0.6m x Length 12m 
Power: 1.5 kW 

1 

2.2 Magnetic iron separator  1 

2.3 Precleaner 
Function Separate the large pieces from 
sawdust 

Cylindrical screen Size: Φ1.2 x 2m 
Mesh Size: 0.01m 
Throughput: 3t/h 
Power: 3 kW  

1 

3. Heating Process 
3.1 Level sensor 
 

 
1 

3.2 Fuel hopper 
 

 
1 

3.3 Screw conveyor with inverter  
For drying grabular, woodchips, flake, etc. 
Have low power and energy consumption 
and drying speed adjustable to different 
moisture content. Continuous feeding and 
discharging and high output. 

Power: 1.5 kW 

1 
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3.4 Airlock with case, rotor  
For powder project, storage silo, pneumatic 
transportation, and de-dusting system of 
feeding, discharging 

Power: 1.1 kW 

1 

3.5 Fan 
used in forging smelting furnace and high 
pressure  forced ventilation, and 
transporting materials, transportation air  
and gas with noncorrosive, non  hypergolic, 
do not contain stickiness materials 

Power: 3kW 

1 

3.6 Boiler Feeding System 
 

 
1 

3.7 Hot Air Stove ( Horizontal Type) 
For powder raw material, generally 
equipped together with three layers drum 
dryer. Automatic feeding  and continuous 
operation. Fuel rotates and burns inside the 
boiler, 97% of the fuel can be fully 
combusted.  

Power: 0.06kW 
Boiler Structure: Inner layer made of 
fireproof clay 
Accurate control of inner temperature 
(fluctuated between ±25℃） 
 
 

1 

4. Drying Process   

4.1 Inclined "V" type Belt Conveyor 
Equipped with a stock sealing device added 
at the discharger  
end 

Power: 1.5kW 
Length: Approximately 9m 
Made with a Seamless steel pipe for main 
shaft, solid shaft cylinder 0.003m and 
steel for convey shaft.  
Blade made by 4mm steel UCF shaft end 

1 

4.2 Screw conveyor  
For drying grabular, woodchips, flake, etc. 
Shall have low power and energy 
consumption and the drying speed be 
adjustable to different moisture content. 
Continuous feeding and discharging and 
high output. 

Power: 2.2 kW 

1 

4.3 Drum Dryer, Triple pass  
For powder biomass raw material, such as 
sawdust or grinded wood powder. Shall 
have: 

g) Support of roller ring and retainer 
wheel integral to cast steel structure  

h) Convenient feeding, feeding from 
middle of dryer by screw conveyor 
or from the top  

i) Sealed by flexible and anti-abrasion 
steel disc at the drum body and 
feeding & discharge end. 

j) A reasonable discharge structure that 
can separate hot air and material 
efficiently.  

k) Thermal insulation set at outer layer 
of drum 

l) Lifting plates installed inside the 
drum make the material fully mixed 
with the hot air, with low residue and 
high drying efficiency 

5.5*2 = 11kW 
 

1 

4.4 Fireproof Air Pipe for drying section Ф750mm 1 
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4.5 2 joint Cyclone  
With top part including inlet sleeve for dust-
laden air and outlet flange for clean air, 
bottom part with cleaning flap, and lock 
fitting piece. Made of 3mm thickness 
carbon steel 

Φ1200*2 

1 

4.6 Airlock with case, rotor  
For powder project, storage silo, pneumatic 
transportation, and de-dusting system of 
feeding, discharging 

Power: 1.1 kW 

1 

4.7 Screw conveyor with inverter  
For drying grabular, woodchips, flake, etc. 
Shall have low power and energy 
consumption and the drying speed be 
adjustable to different moisture content. 
Continuous feeding and discharging and 
high output 

Power: 3 kW 

1 

4.8 Fan with inverter  
used in forging smelting furnace and high 
pressure forced ventilation, and transporting 
materials, transportation air and gas with 
noncorrosive, non hypergolic, do not 
contain stickiness materials. 

Power: 55 kW 

1 

4.9 Chimney 
 
 

Ф900mm 
1 

4.10 Bucket Elevator with inverter, none 
return device and anti-deflection system 

For continuous and vertical elevating of 
materials in shape of powder, granule, and 
small pieces 
Shall have a compact structure, high output 
and high conveying capacity. 

Power: 3kW 
With elevator floor including belt pulley, 
inlet, belt, buckets, shafts, elevator head. 
Equipment with explosion relief port, 
prevent dust explosion, safe and reliable. 

1 

4.11 Air compressor 
 

0.5m3 
 

5. Electric control system   
5.1 Electric Control System 
Control panel indicating processing flow. 
Shall easily provide automatic control of 
whole plant, such as start, stop and alarm as 
well as interlock function 

 

1 set 

5.2 Electric installation Auxiliary Materials  
Consist of armored cable, wire, trunking, 
wiring box, bridge support and other 
materials 

 

1 set 

 

 

1327 BRIQUETTE PRESS SYSTEM 

The briquette press system section applies specifically to the SUPPLIER of the briquette press 
system. The Scope includes but is not limited to: 

1. Mechanical briquette press consisting of the following main features 
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a. Double infeed system to maintain uniform density resulting into straight briquettes 

as well as high capacity for bulky material 

b. Die sets and pistons adapted to the raw material and required density/capacity 

c. In built security features complying with  international standards, lubrication 

systems and oil/water cooling via heat exchanger and external cooling unit all 

supporting the press 

d. Piston driven by eccentric, made of a single piece of high tensile steel 

e. Flexible bellow for optimal separation of dust and raw material from the oil 

f. Control panel with the latest PLC software and internet access for remote 

supervision, operated via the touch screen or IPad 

2. 12m3 Silo for dried biomass/biosolids prior to briquette press  

3. Cooling lines and/or conveyors 

4. Ancillary equipment 

 
Manufacturers Experience 

The manufacturer of the drier shall have the following experience: 
Vendor must have at east 1,000 installations around the world, including in Europe and the US. 
 
Vendor must have at least 3 installations of briquette presses currently operational in Africa 
operational and at least one system operational in Kenya. 
 
 
A single vendor must supply and integrate the thermal dying system with the briquetting 
machines. 

 

Performance and design requirements: 

1. The briquette press system will receive a blend of thermally dried biosolids and woody biomass.   

2. Feeding speed controlled by the PLC System. 

3. Ring system for the die, allowing just the ring vs entire die to be replaced after wear. 

4. The briquette press system shall be capable of meeting the performance and design criteria as 

set forth below: 

 

Design Criteria Value Unit 

Biomass/Biosolids dry solids input 15 % 

Briquette press capacity (per unit) 1.5 tonnes/hr 

Briquette Press Capacity (per unit) >80 kW 

Final Briquette dry solids content 88% %DS 

Minimum Operating days 6 days/week 
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No. of unit 
2 Unit 

 

5. The supplier must provide the following equipment components or equivalent, if approved by 

engineer or owner: 

a. (2) briquetting presses complete with  

i. a modern streamlined fiberglass covers to reduce noise level and give easy 

service access 

ii. Heavy high tensile steel frame, integrated in heavy concrete block, giving 

vibration free operation, In connection with the 2 heavy flywheels 

iii. 55 kW main motor 1470 RPM 3x400 V 50 Hz. 

iv. Oil pump driven by 0.75 kW motor 1450 RPM 3x400 V 50 Hz  

v. Oil-pressure switch, with automatic indicator to control panel, to stop the 

press by oil-pressure failure 

vi. compression screws (2), Each compression screw driven by a 5.5 kW motor, 

1450 RPM 3x400 V 50 Hz 

vii. Dies and piston made from hardened high alloy tool steels to provide long 

working life 

b. Basic Briquetting Control System   

i. easy to use standard control panel that can be expanded with a series of 

options if additional equipment/functions are desired 

ii. Touch Screen display 

iii. Manual operation of main electrical motors.  

iv. Important running conditions available on screen like oil pressure, oil- and 

die temperature etc.  

v. Amp meter on screen for main motor and compression screw motors, with 

average and peak value. 

vi. Hour counter with service interval indication and alarm function for service. 

vii. Multi-level access control (Operator, Administrator, Expert).  

viii. Alarm log stored on CF Card/Internal memory or to be transferred via 

Ethernet/Internet 

ix. Adjustable frequency for the dosing screw rotation speed. (0 to 100%)  

x. Prepared for Ethernet/internet access  

xi. Remote control from any Company PC including free license for Viewer 

software 

xii. Selectable conversion units on screen: Celsius/Fahrenheit, Kg/Pounds etc 
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xiii. Upon delivery, the BBCS  shall be programmed according to the 

chosen press options. 

c. Remote service access to include a special VPN-module, that automatically 

establishes a connection to provider service department, through the internet, 

based on either an Ethernet cable from your company LAN, a WiFi signal or 3G USB 

stick 

d. Two oil cooling units to prevent the oil from over heating 

e. Two Die cooling unit operated from the control panel 

f. Two Automatic start-stop equipment to automatically start the press by a signal 

from the level sensor in silo and stop before the silo is completely empty 

i. Supported by two level sensors placed in silo for raw material and a third 

sensor in dosing silo  

g. Cooling lines, approximately 30 metres 

h. Dosing Silo (2 x 2 m), 12 m3  

i. Discharge Unit inclusive of rotor mounted with a 4,0 kW gearmotor 1400 

RPM 3x400 V.   

ii. The steel silo is exclusive of level sensor, which might be necessary.  

iii. The silo is built up in galvanized steel plates. Bottom and rack are built up in 

solid steel plate painted RAL 7012. 

iv. Dosing Screw, standard length 2,5 metres to be mounted underneath the 

silo for conveyance of raw material from silo to briquetting press.  

1. The screw shall be mounted with a frequently controlled gear motor 

2,2 kW 1400 RPM 3x400 V .  

i. Extra feeding screw for dosing silo 

j. Three rotary type level sensors for silo.  

k. The level sensors work together with the automatic start/stop function of the press , 

and also give free signals for controlling start/stop of the system that has to fill the 

dosing silo. 

l. Two cable Sets for briquetting plant 

i. Cables set for briquetting plant from control panel to equipment to Include a 

marked cable set for all connections between the control panel and the 

press, dosing system, etc 

 

1327 ELECTRONIC WEIGHBRIDGE 

General Requirements 
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The specification below provides general requirements and guidance on complying with the functions 

of the weighbridge system. 

The weighbridge should provide measurement results once the vehicle is correctly positioned on the 

weighbridge platform. Where a weighbridge platform is not correctly set to zero when the platform is 

clear, there shall be a means of re-setting the indication to zero, either automatically or by the 

weighbridge operator, prior to a vehicle entering the weighbridge. The weighbridge will be used to 

determine the weight of goods being carried on a vehicle. The weighbridge has a number of weigh 

beams which actually detect the weight on the platform. Two high precision Load Cells are built into 

each beam, which are placed to ISO standard IP68 or EN 60529 (Protected from total dust ingress). The 

Weighbridge shall work on Min. of 110/230 volts AC power supply. 

 

The Weighbridge’s specifications should be compatible with the following standards: 

ISO 12745:2008 – Precision and bias of mass measurement techniques 

ISO 5725-1:1994 – Accuracy (trueness and precision) of measurement methods and results. 

 

Weighbridge Software shall be provided and used for data processing as follows: 

a. Acquire measurement data which should not be conducive to fraudulent modification 

b. Process data date wise, truck wise, load wise, shift wise, customer wise, product wise and 

other, for generation of daily, weekly and monthly reports 

c. Prepare weigh slips, reports and other as per the requirement from users 

d. Provide connection with other weighbridges/ server computers by LAN with the possibility of 

sharing the common database. 

 

The software should be compatible for integrating with the authorized software and migration of data. 

Software must be password protected for operation and editing. 

In addition to the weighbridge system, a suitable printer should be installed with the printing setup to 

include in all printed records the following information, and comply with the requirements for 

transaction records detailed: 

a. Unique transaction identifier 

b. Location of the measurement 

c. Identity of the controller of the weighbridge 

d. Measurement date and time 

e. Vehicle identity 

f. Gross mass  

g. Tare mass  

h. Net mass  

 

Copy of designs, design for Foundations, Weighbridges technical data including certificates of origin, 

Platforms, Load cells, etc. shall be submitted to the project manager prior to supply/fabrication of 

Electronic  Weighbridge System. 
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Weighbridge Type 

The weighbridge should be aboveground, deck type, and should be pit-less. The weighbridge should 

accommodate a truck entirely on the platform. 

 

Specific Requirements 

The scope of works for weighbridge installation, will include the design, fabrication, supply,  installation,  

testing  &  commissioning  of  an Electronic  Weighbridge  with  a  minimum capacity of 60tons. All the 

accessories for a necessary functionality of the weighbridge such as installation of Load Cells, Platform, 

and Junction Cell with PC, printer, cabling system, weighing indicator and a suitable software shall be 

included. 

The technical parameters specified for the required weighbridge are: 

a. Weighbridge Particulars 

b. Weighbridge Capacity - Min. of 60ton Max 100tons 

c. Platform Length18 - 24m 

d. Platform Width 3.0 - 3.5m 

e. Power Required  -  Min. of 110/ 230 volts AC, or 12 volt battery 

f. Construction - Steel platform on load cells and with a concrete base 

g. Electronics - Microprocessor weigh controller sealed to IP68 

h. Weighbridge Accessories 

Platform 

a. Steel framed construction  

b. Design: I-Beam High strength, low profile, all welded steel sandwich construction, non-slip steel 

deck. Plate Thickness 10mm min. 

c. Self-dampening design: with ability to absorb breaking and acceleration       

d. Galvanized finish 

e. Edge protection with guide rails and posts        

Load Cells 

Load cells should be protected against ingress of water and attacks of acid mists. I.e. conforming to IP68 

a. Load Cell Capacity - Min. capacity of 20T 

b. Load Cell construction - Stainless Steel 

c. Safe load in the Load Cell - 125% of rated capacity 

d. Max load in the Load Cell - 150% of rated capacity 

e. Destructive load in the Load Cell - 220% of rated capacity 

f. Repeatability and creep better than +/-0.010 % FS in Load cell 

 

Cabling System 

Power Cable:  Power panel to Load cells 

Power panel to Junction Box 

Power panel to Indicator 

LAN Cable As required (to PC and to Admin building terminal) 
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Mounting/ Assembly 

a. As a set (to be assembled at the factory, disassembled and mounted on site) 

b. Surface mounted and suitable for bolt down installation on concrete slab/supports 

 

PC 

Intel Core i5-6400, Processor 3.30GHz, 8 GB RAM, 250 GB SSD, Intel® HD Graphics 530, LAN, Audio, 

Keyboard, Optical Mouse and LCD Monitor 23.8”, 1920 x 1080, 3000:1 static 

Printer 

Print Speed 35 ppm - B/W, Letter A4 Size (210mm x 297mm), Interface: USB, Gigabit LAN, Max 

Resolution (B&W ) 1200 dpi, Total Media Capacity 300 sheets 

UPS 

1000 VA, Output power capacity 700Watts / 1.0 kVA, Voltage 230V, Output Frequency (sync to mains) 

47 - 53 Hz for 50 Hz nominal, 57 - 63 Hz for 60 Hz nominal 

Software 

Complete Weighbridge management user-friendly software for processing data as well as generate 

weigh reports, slips and summaries.  

The software should process data date wise, truck wise, load wise, shift wise, customer wise, product 

wise and allow for generation of daily, weekly and monthly reports. 

Provision for connecting with other server computers by LAN and sharing a common database.  

The software should be compatible for integrating with TAS (Terminal Automation System) software 

and migration of data as well as exporting to spreadsheet applications. Software must be password 

protected for operation and editing. 
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14. HEALTH, SAFETY AND ENVIRONMENTAL 
MANAGEMENT 

 

1401. HEALTH AND SAFETY 

1401.1 GENERAL 

 
The Contractor shall abide by the Kenya Occupational Safety and Health Act, 2007.The 
Contractor shall use his best endeavour to ensure, so far as is reasonably practicable and to the 
satisfaction of the Engineer, the health, safety and welfare at work of his employees, including 
those of his Subcontractors, and of all other persons on the Site. His responsibilities shall include 
but not limited to the following: 

 

• Provision and maintenance of safe and properly illuminated Contractor’s Equipment; 
• Establishment of safe and well-illuminated systems of working; 
• Provision of protective clothing and equipment; 
• Establishment of first aid stations, staffed and equipped to provide information, 

instruction, training and supervision on all aspects of safety and health on site; 
• Appointing as Safety Officer one of his senior staff who shall have specific knowledge 

of safety regulations and have had experience of safety precautions on similar works and 
who shall advise the Contractor on all aspects of safety and health on Site; 

• Provision and maintenance of safe access to all work areas on the Site; 

• Provision of adequate sanitary facilities and maintenance of these in a clean and hygienic 
state for use by all persons employed by the Beneficiary, Engineer, Contractor or other 
contractors on the Site; 

• Measures to control flies, mosquitoes and pests in both working and recreational areas 
including chemical spraying, if necessary, in compliance with the rules and regulations 
of the Beneficiary; 

• Reporting details of any accident to the Site Safety Officer as soon as possible after its 
occurrence; and 

• Reasonable prevention of non-site personnel from entering the work areas. 

1401.2. SAFETY SUPERVISOR 

 
The Contractor's attention is drawn to the Circular Ref: KA/17/A/2(4) from Factories Inspectorate, 
Ministry of Labour, Notice No. 79 gazetted in the Kenya Gazette No. 56 (Legislative Supplement 
No. 38) in respect of the appointment of Safety Supervisors on Building and Works of Engineering 
Construction.  In accordance with this requirement, the Contractor shall appoint a Safety 
Supervisor. 
 

1401.3 FIRST AID AND MEDICAL SERVICES 

 
The Contractor shall provide and maintain all equipment necessary to render first aid in case of 
accidents, snakebites or other emergencies.  This equipment shall be kept in readiness at the sites 
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of the works, at camps and wherever the Contractor's staff may regularly live and work. The 
Contractor shall ensure that there are persons available at all such places with knowledge of 
simple first aid procedures and able to administer snakebite treatment. 

 

1401.4 SAFETY EQUIPMENT AND TRAINING 

 

The Contractor shall provide: 
 

• All necessary breathing apparatus, gas testing equipment, safety harnesses and any other 
equipment required to ensure safe working of all his personnel on Site; 

• Test certificates for all safety equipment; 

• Proof that all relevant personnel have received appropriate training. 

1401.5 HEALTH AND SAFETY PLAN 

 
The Contractor is required to prepare a health and safety plan covering the hazards that may 
apply during the Contract, the rules and standards to be used in assessing risk and in undertaking 
work and the methods that he will employ to ensure compliance with his plan.   
 
The Health and Safety Plan shall include details of the following: 
 

• Details of all potential risks and the proposals for dealing with such hazards; 

• Controls to regulate risks that occur during all construction, testing and commissioning 
activities; 

• Measures to avoid health risk in connection with the use, handling, storage and 
transportation of hazardous and harmful substances; and 

• Safety equipment and training proposals in respect of equipment referred to above. 
 

The Contractor will amend or revise the health and safety plan as may be required by changes in 
work methodology or site conditions. 

 

1401.6 HIV/AIDS AWARENESS 

 
The Contractor will prepare a HIV/AIDS awareness programme for his Personnel, which he shall 
implement. 
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1402. ENVIRONMENTAL MANAGEMENT 

1402.1. ENVIRONMENTAL CONTROL OFFICER (ECO) 

 
An Environmental Control Officer (ECO) will be appointed by the Employer to ensure and 
monitor the implementation of the Environmental Management Plan (EMP).  The ECO will have 
the following responsibilities: 

 

• To advise the Engineer on the interpretation and enforcement of the environmental 
requirements; 

•  To supply environmental information; 

• To undertake regular inspections and submit reports on the Contractor’s compliance with 
the environmental requirements; these reports shall be copied to the Contractor and 
Engineer; and 

• To demarcate particular sensitive areas and pass instructions through the Engineer 
concerning works in these areas. 

 

1402.2 RESPONSIBILITIES OF THE CONTRACTOR 

 
The Contractor shall: 

 

• be familiar with the EMP  

• comply with the environmental requirements contained in this document; 

• notify the ECO and Engineer immediately in the event of any accidental infringements 
of the environmental requirements to enable appropriate remedial action to be taken; 

• notify the ECO and Engineer, at least ten working days in advance, of any activity he has 
reason to believe may have significant negative impacts, so that mitigation measures may 
be implemented timeously; 

• ensure environmental awareness among his employees and subcontractors so that they 
are fully aware of, and understand, the environmental requirements and the need for them; 

• undertake rehabilitation of all areas affected by construction activities to restore them to 
their original states, as determined by the Engineer; 

• Undertake the required works within the designated working areas. 

 

1402.3 WORKING AREAS 

 
The Contractor shall only conduct construction activities in designated working areas.  Limitation 
of construction activities to specific working areas minimises the impact on the natural 
environment and facilitates control of the works.  Sites shall be divided into working areas and 
“no-go” areas: 
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Working areas are those areas required by the Contractor to construct the works and as approved 
by the Engineer.  These areas include the area of permanent works, borrow areas and haul roads 
between sites and borrow areas.  If necessary, the working areas may be demarcated during the 
construction period.  The Contractor shall not be permitted beyond the designated working areas. 
“No-go” areas are those areas outside of working areas 
 

1402.4 PROTECTION OF FLORA, FAUNA, NATURAL FEATURES AND 
ARCHAEOLOGICAL MATERIAL 

 
The Contractor shall protect natural features, flora and fauna in the vicinity of the project works 
and prevent or minimise damage or disturbance, specifically: 

 

• no plant species may be removed unless agreed by the Engineer or unless they are listed 
as invasive/alien species; 

• all fauna (including domestic livestock) within and surrounding the site shall be 
protected; they shall not be caught or killed; 

• Natural features shall not be defaced or painted or otherwise tampered with, even for 
survey purposes, unless agreed by the ECO. Any features defaced by the Contractor shall 
be reinstated by the Contractor to the satisfaction of the Engineer. 

1402.5 EROSION CONTROL 

No erosion will be tolerated on the Site.  The Contractor shall take all reasonable measures to 
prevent soil erosion resulting from a diversion, restriction or increase in the flow of storm water 
or river flow caused by the presence of temporary/permanent works, operations and activities.  
Erosion prevention measures must be implemented to the satisfaction of the Engineer.   

 

Areas affected by construction related activities must be monitored regularly for evidence of 
erosion.  Areas particularly susceptible to erosion are: areas stripped of topsoil, soil stockpiles 
and slopes steeper than 6%. 
 
Where soil erosion does occur, the Contractor shall reinstate such areas and areas damaged by 
the erosion to the satisfaction of the Engineer. 

 

1402.6 PREVENTION OF POLLUTION 

 
Pollution could result from the release, accidental or otherwise, of chemicals, oils, fuels, sewage, 
waste water containing kitchen waste, detergents, solid waste and litter, etc. The Contractor shall 
ensure that pollution of the ground or water does not occur as a result of any activities on Site. 
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1402.7 DUST CONTROL 

 
Dust is regarded as a nuisance when it reduces visibility, soils private property and is aesthetically 
displeasing. Dust reduces the palatability of grazing grasses and may retard plant growth. 

 

The Contractor shall be responsible for the control of dust arising from his operations and 
activities.  Control measures could include regular spraying of working / bare areas with water, 
at an application rate that will not result in soil erosion. 
 

1402.8 NOISE CONTROL 

 
The Contractor shall familiarise himself with the legislation pertinent to noise generation. The 
Contractor shall take measures to limit noise levels during construction, taking into account the 
rural setting of the project.   
 

1402.9 FIRE PREVENTION AND CONTROL 

 
The Contractor shall take all the necessary precautions to ensure that uncontrolled fires are not 
started as a consequence of his activities on Site.  The Contractor, subcontractors and all 
employees are expected to be conscious of fire risks.  The Contractor shall hold fire prevention 
talks with staff to create an awareness of the risks of fire.  Regular reminders to his staff on this 
issue are required. 
 
The Contractor shall ensure that there is adequate fire-fighting equipment on site. 
 
The Contractor shall be liable for any expenses incurred by any organizations called to assist 
with fighting fires and for costs involved in rehabilitation of burnt areas/property/persons, shall 
the fire be the result of the activities of the Contractor. 
 

1402.10 SOCIAL DISRUPTION 

 
The Contractor’s Personnel shall in no way be a nuisance to nearby residents.  Any complaints 
received by the Engineer will be addressed and the relevant persons will be removed from the 
Site. 
 
The Contractor shall give at least seven days’ notice to the residents in the vicinity of the 
construction activities of his intention to begin construction activities in their area.  The Engineer 
may request a representative to be available to discuss issues raised by residents and make 
information available to them on construction activities. 
 
The Contractor shall ensure that access to property is not unreasonably disrupted. 
 
Where construction activities require the removal of fences from around private land, the 
Contractor shall warn occupants at least three days in advance.  The Contractor shall reinstate 
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these fences/boundary markers as soon as construction is complete and ensure not security risks 
result to the residents from the construction works. 

 

1402.11 PROTECTION OF THE PUBLIC 

 
The Contractor shall be responsible for the protection of the public, and public property, from 
any dangers associated with construction activities, and for the safe and easy passage of 
pedestrians and traffic in areas affected by project activities. 
 
The Contractor shall employ competent watchmen and guard the Works both by day and by 
night. 
 
Any excavations, material dumps, spoil dumps or other obstructions likely to cause injury to any 
person or thing shall be suitably fenced off and at night marked by red warning lights. 
 
Fences shall consist of at least three 15mm diameter hemp ropes or 4mm diameter wires, or more 
if required, stretched tightly between poles, and standards securely planted in solid ground, well 
clear of the excavation.  The poles and standards shall not be more than three metres apart, and 
where circumstances require, they shall be placed closer.  Ropes or wires shall be stretched tight 
approximately 0.4m, 0.8m and 1.2m above the ground.  The Engineer may accept banks of spoil 
instead of fencing, if of suitable height and form. 

 

1402.12 VEHICLES AND ACCESS ROADS 

 
Site vehicles shall be permitted only within the demarcated construction sites or on existing 
roads, as would be required to complete their specific tasks.  Vehicles are not permitted on re-
vegetated areas and site traffic shall be limited to prevent unnecessary damage to the natural 
environment. 

 

1402.13 STOCKPILING OF MATERIALS 

 
All stockpiling sites are subject to the approval of the Engineer.  The stockpiles shall be located 
in demarcated construction sites, or areas such as exhausted borrow pits/quarries.  Material 
stockpiled shall be done so in such a way as to minimise the spread of materials and the impact 
on the natural vegetation.  The Contractor shall ensure that no materials creep into “no-go” areas.  
Accommodation 
 
The Contractor shall reinstate areas used for stockpiling upon completion of the project. 
 

1402.13 SITE CAMP 

Where site camps are to be established, the feasibility of removing topsoil from the site, before 
site establishment, shall be investigated.  Removed topsoil shall then be stockpiled for use in 
rehabilitation of the site camp. 
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The site camp shall not be located in an environmentally sensitive area.  The site shall be located 
greater than 20m from a watercourse/wetland.  Runoff from site must be prevented from entering 
any water bodies; all water requiring discharge shall be discharged in a manner approved by the 
Engineer. 
 
The Contractor shall maintain all site camps and surrounds in a clean, tidy and orderly condition 
at all times. 

1402.14 REFUSE AND LITTER 

 

The Contractor shall keep the Site clean and litter free.  The Contractor shall provide refuse bins 
at the work sites and shall be responsible for the disposal of all litter generated by all staff in an 
approved manner. 

 

1402.15 DRINKING AND CONSTRUCTION WATER 

 

Water for drinking and construction purposes shall be obtained from an approved source. 
 

1402.16 CONCRETE BATCHING 

 

Concrete batching/mixing equipment shall be located at more than 200m away from the nearest 
watercourse/wetland.  The batching site must be bunded with earth berms or sandbags to prevent 
runoff escaping.  Contaminated water shall be allowed to soak away in a soak pit.  Waste concrete 
and cement sludge shall be scraped off the site and disposed of in an approved landfill site. The 
Contractor shall have the batching and mixing equipment calibrated and shall submit the 
calibration certificate to the Engineer for approval and acceptance of the machine. 

 

1402.17 ALIEN VEGETATION 

 
Alien species of vegetation shall be removed from any working areas and the site camp(s).  Alien 
vegetation species shall also be eradicated when they begin to establish themselves in disturbed 
areas (disturbance of the natural vegetation will encourage the establishment of invasive species).  
In order to discourage the spread of alien species, soil shall not be moved from one part of the 
site to another without the consent of the ECO. 

 

The ECO will assist in the identification and eradication of alien species.  Methods or removal / 
eradication usually involve hoeing by hand or, in some cases, herbicides. 
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1402.18 WORK STOPPAGE 

The Engineer shall have the right to order work to be stopped in the event of significant 
infringements of the environmental requirements, until the situation is rectified.  In this event, 
the Contractor shall not be entitled to claim for delays or incurred expenses. 

 

1402.19 MONITORING OF COMPLIANCE WITH THE ENVIRONMENTAL 
REQUIREMENTS 

The Engineer will monitor the Contractor’s performance in relation to the environmental 
requirements on a daily basis.  He will be assisted in his monitoring by the ECO. 
 
The ECO shall inspect the site on a regular basis.  After such visits a report will be submitted to 
the Engineer and the Employer.  The reports will contain any infringements of the environmental 
requirements.  The reports may also aim at anticipating problems and so alert the Contractor to 
potential environmental risks and the appropriate action that may be taken.  The Engineer will 
make the content of these reports known to the Contractor. 
 
The ECO may undertake an Environmental Audit of the works. 
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SECTION 2 - STANDARD REFERENCE NUMBERS 
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1. INTRODUCTION 

 
The Engineer has agreed to use a method of modifying the text of ing specifications by 
referring to a Standard Specification Reference Number (SRN) instead of a National 
Standard and then providing a tabulated comparison between British and German 
Standards, cross-referenced further where appropriate to an International Standard (ISO), 
an International Electro-technical Standard (IEC), to an American Waterworks Standard 
(AWWA) or other appropriate National Standards. 
 

2. GENERAL CLAUSE ON STANDARD SPECIFICATION 

 
A general introductory clause to be inserted into general specification documents has been 
prepared.  It is quoted below to assist in the preparation of Future Specification Volumes. 
 
Standards 
 
The Contractor shall observe these Specifications and shall carry out all work in a skilled 
and workmanlike manner in keeping with modern methods of mechanical and 
construction. 
 
In addition, the Contractor shall conform with all conditions currently in force with regard 
to the execution of construction work and shall follow all instructions issued by the 
competent Authorities, the Employer and the Engineer. 
 
Where Standard Specifications are referred to in the Text of the Specifications this is done 
by reference to a Standard Specification Reference Number (SRN).  A table of comparison 
is annexed to this Specification where the SRN is cross-referenced to Standard 
Specifications issued by the International Standards Organization (ISO) and to National 
Standard Specification that will be accepted in their English version by the Engineer as 
providing for the quality of workmanship etc. required. 
 
The Bidder shall at his discretion base his Bid on one or other of the National Standard 
Specifications indicated in that table save that where a relevant Standard Specification 
issued by the ISO exists at the date of Bid, such an International Standard should as a 
minimum be compiled with.  As the National Standards referred to in the table of 
comparison may expand on or strengthen further the requirements of ISO, Bidders 
choosing not to comply with one of the National Standards indicated may either indicate 
an alternative National Standard with which they shall comply or provide with their Bid a 
full and detailed description of the Standards they propose to attain. 
 
Where a Bidder offers a particular item to a National Standard not specified in the table of 
comparison he shall comply with the requirements of the Instructions to Bidders in this 
respect and shall enclose a copy in English of the alternative National Standard offered 
with his Bid.  Alternative National Standards or Bid’s own detailed description of the 
Standards they propose shall be subject to the approval of the Engineer. 
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3. LIST OF NATIONAL STANDARDS CROSS REFERENCED 

             
            The list has been sub-divided into sections as follows: - 

 
SRN No. Specification 
 
001-099 Electrical and Mechanical 
100-199 Concrete 
200-299 Metallic Pipes and Fittings 
300-399 Plastic Pipes and Fittings 
400-499 Other Pipes and Fittings 
500-599 Valve, Meters, Hydrants and Other Specials 
600-649 Testing Methods and Equipment 
650-699 Site Work Codes of Practice 
700-749 Drawing Practice, Standard Symbols, etc. 
750-799 Glossary 
800-899 Building Materials (exclude:. In-situ Concrete) 
900-999 Miscellaneous 
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3.1 CONCRETE 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

100 METHOD FOR SPECIFYING 
CONCRETE 

1045 TBL. 1 5328 TBL. 3 KS 02-594  

101 STANDARD OF MATERIAL & 
WORK – GENERAL 

See VOB 8110  VOB 2  

102 STANDARDS OF MATERIAL, 
WATER RETAINING STRUCTURES 

 SUB. NO. 8007    

103 ORDINARY PORTLAND CEMENT 1164 1 12  KS 02-1262 & 
KS 02-1263 

 

104 SULPHATE RESISTANT CEMENT 1164 1;CL. 4 4027    
105 MORTAR CUBES - COMPRESSIVE 

STRENGTH 
1164 1;CL. 4-4 12 METHOD 2 

CL.7.3 
 
ISO 3893 

 

106 CEMENT - TEST FOR SOUNDNESS  6, EN.112 12 CL.9   
107 SAMPLING AND TESTING OF 

AGGREGATES 
4226 1-4 812 1, 2, 3 BS EN 1097-3 

BS EN 932-1 
BS 812 Part 1 
Replaced by BS 
882 
Part 2 Replaced by 
BS EN 1097-3 
Part 102 Replaced 
by BS EN 932-1 
but remains 
current 

107 SAMPLING AND TESTING OF 
AGGREGATES (CONT.) 

1045  812 101-119   

108 FINE AGGREGATE FOR CONCRETE 
- GENERAL 

4226  1-4 882 CL.4.1   

108 FINE AGGREGATE FOR CONCRETE 
- GENERAL (CONT.) 

1045       

109 FINE AGGREGATE FOR CONCRETE 
- GRADING 

4226 1-4 882 TBL.2   

110 COARSE AGGREGATES FOR 
CONCRETE - GENERAL 

4226  882 CL.4.1   

110 COARSE AGGREGATES FOR 
CONCRETE - GENERAL (CONT.) 

1045      

111 COARSE AGGREGATES FOR 
CONCRETE - GRADING 

4226  882 TBL.2   

111 COARSE AGGREGATES FOR 
CONCRETE - GRADING (CONT.) 

1045      

112 COARSE AGGREGATES FOR 
CONCRETE - SHRINKAGE & 
ABSORPTION 

4226  812 2 ISO 6783 
BS EN 1367 

BS 812 Part 120 
Replaced by BS 
EN 1367 but 
remains current 

112 COARSE AGGREGATES FOR 
CONCRETE - SHRINKAGE & 
ABSORPTION (CONT.) 

1045      

113 COARSE AGGREGATES FOR 
CONCRETE - FLAKINESS 

4226  812 105.1   

113 COARSE AGGREGATES FOR 
CONCRETE - FLAKINESS (CONT.) 

1045      

114 WATER FOR MAKING CONCRETE 4226  3148    
114 WATER FOR MAKING CONCRETE  

(CONT. 1) 
4030      

114 WATER FOR MAKING CONCRETE 
 (CONT. 2) 

      

115 CONCRETE MIX DESIGN - 
GENERAL 

  5328    

115 CONCRETE MIX DESIGN - 
GENERAL (CONT.) 

1084 1     

116 TRIAL MIXES - CUBES 1048  1881 108   
117 SAMPLING & TESTING OF 

CONCRETE 
1048  1881 5, 114,  

121, 122 
ISO 1920, 
4012, 4108, 
4013 

 

118 CONCRETE BATCH MIXER   1305   BS 1305 
Obsolescent 

119 CONCRETE BATCH TYPE MIXERS 459  3963   BS 3963 
Obsolescent 

120 STRUCTURAL USE OF R/C IN 
BUILDING 

1045  8110 1   

121 CONCRETE TRUCK-MOUNTED 
MIXERS 

1084 3 4251 Withdrawn  BS 4251 
Withdrawn 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

122 BITUMEN RUBBER JOINT SEALING 
COMPOUND 

  2499 TYPE A1   

123 POLYSULPHIDE JOINT SEALING 
COMPOUND 

  4254   BS 4254 
Obsolescent 

124 WATERPROOF BUILDING PAPERS   1521 (CLASS B)   
125 IMPACT TESTING OF MILD STEEL 488 3 7613 

7668  
Grade NDI, 
CL.B 

 BS 4360 
Withdrawn.   
Replaced by BS 
7613, BS 7668,  
BS EN 10029 
Parts 1 to 3 of BS 
EN 10113,  
BS EN 10155, BS 
EN 10210-1 

126 STEEL R/F HOT-ROLLED STEEL 
BARS 

488  1-3 4449    

127 STEEL R/F COLD TWISTED 488  1-3 4449    
128 STEEL R/F STEEL FABRIC 488 4-5 4483    
129 BAR REINFORCEMENT AND 

BENDING 
  4466    

130 SAND FOR INTERNAL 
PLASTERING 

4226  1199    

131 PLYWOOD SHUTTERING 68791  6566 1-8  BS 6566 
Withdrawn.   
Replaced by 
various BS EN 
standards on the 
same subject 

131 PLYWOOD SHUTTERING (CONT.) 68792       
132 CONCRETE COMPACTION 4235  1,2     
133 CONCRETE - SITE QUALITY 

CONTROL 
1084  1     

134 DESIGN OF CONCRETE MIXES 52171  See HMSO  HMSO RD 
NOTE 4 

 

135 SAND FOR MORTAR 4226   1200    
136 SAND FOR RENDERING 4226   1199    
137 HOT APPLIED JOINT SEALER   2499    
138 WATER STOPS AND WATER BARS 7865  1, 2 8007    
139 TESTING CONCRETE STATIC 

MODULES (COMPARISON 
ELASTICITY) 

  1881 121   

140 TESTING CONCRETE - WATER 
ABSORPTION 

  1881 122   

141 TESTING CON-SAMPLING, 
TESTING FRESH CONCRETE, ETC. 

1048   1881 101-110 & 
113 

KS 02-595 : 1-8  

142 PRECAST CONCRETE 
COMPONENTS (COPING UNITS) 

  5642/2 2   

143 STRUCTURAL USE OF CONCRETE 
DESIGN & CONSTRUCTION 

  8110 1   

144 STRUCTURAL USE OF CONCRETE - 
SPECIAL CIRC. 

      

145 IN-SITU CONCRETE DIAPHRAGM 
WALLS 

4126       

146 TEST SIEVES FOR AGGREGATES   410    
147 LIGHT WEIGHT AGGREGATES FOR 

CONCRETE 
4226 2, 3 3797 2  BS 3797 Partly 

Replaced by  
BS EN 1744-1: 
1998 

148 SUPERSULPHATED CEMENT   4248 (4550)    BS 4248 Partly 
Replaced by 
Parts and Section 
of BS 4550 

149 CONCRETE ADMIXTURES   5075    
150 GRADUATE MEASURING 

CYLINDER 
  604  ISO 4788  

151 COLD REDUCED STEEL WIRE FOR 
THE REINFORCEMENT OF 
CONCRETE 

  4482    

152 FUSION BONDED EPOXY COATED 
CARBON STEEL BARS FOR THE 
REINFORCEMENT OF CONCRETE 

  7295 1 & 2  Part 1: Coated bars 
Part 2: Coatings 
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3.2 METALLIC PIPES AND FITTINGS 

 

SRN SUBJECT  DIN PART  BSS PART OTHER REMARKS 
200 GREYCAST  IRON PRESSURE PIPES 

AND FITTINGS 
    1211   ISO 13; ISO 49 BS 1211 

Obsolescent  
Partially replaced 
by BS 4772 

200 GREY IRON PIPES AND FITTINGS 
(CONT) 

    4622   ISO 13 BS 4622 
Obsolescent 

201 CAST IRON FLANGED PIPES & 
FITTINGS 

    2035    ASME/ANSI 
B16.1 - 1998 

BS 2035 
Obsolescent 
Partially replaced 
by BS 4772 

202 DUCTILE IRON PIPES & FITTINGS 
(WATER)  

        ISO 2531, EN 
545 

  

202 DUCTILE IRON PIPES & FITTINGS 
(SEWERAGE) 

        EN 598 
  

202 DUCTILE IRON PIPES & FITTINGS 
(GAS)      

        EN 969 
  

203 STEEL TUBES WITH PLAIN OR 
THREADED ENDS 

    1387   ISO 65 

  
203 STEEL TUBES WITH THREADED 

ENDS (CONT) 
2440         

  
203 STEEL TUBES WITH THREADED 

ENDS) CONT) 
2441         

  
203 STEEL TUBES WITH THREADED 

ENDS (CONT) 
2442         

  
203 STEEL TUBES WITH THREADED 

ENDS-THREADS 
76 2 21   ISO 7/1:1982; 

ISO 7/2:1982   
204 WROUGHT STEEL PIPE FITTINGS 

TO SSRN 203 
    1740 1 ISO 4145 

  
204 TH. STEEL PIPE FITTINGS TO SSRN 

203 
2980         

  
204 TH. STEEL PIPE FITTINGS TO SSRN 

203-LONG THREAD 
2981         

  
204 TH. STEEL PIPE FITTINGS TO SSRN 

203-NIPPLES 
2982         

  
204 TH. STEEL PIPE FITTINGS TO SSRN 

203-BENDS 
2983         

  
204 TH. STEEL PIPE FITTINGS TO SSRN 

203-TEES ETC. 
2987 1, 2       

  
204 W. STEEL PIPE FITT. TO SSRN 203-

BUSHINGS 
2990         

  
204 W. STEEL PIPE FITT. TO SSRN 203-

PLUGS & CAPS 
2991         

  
204 TH. STEEL PIPE FITTINGS TO SSRN 

203-SOCKETS 
2986       ISO  7-2:1982 

  
204 W. STEEL PIPE FITT. TO SSRN 203-

RED'NG SOCKETS 
2988         

  
205 COPPER TUBES FOR WATER         EN 1057, ISO 

8493 (TESTS)   
205 COPPER TUBES FOR WATER 

(CONT) 
1754 3       

  
205 COPPER TUBES FOR WATER 

(CONT) 
1755 3       

  
206 COPPER TUBES - GENERAL 

PURPOSE 
    2871 2 ISO 196:1978 

  
206 COPPER TUBES - GENERAL 

PURPOSE (CONT) 
1754 1,2       

  
206 COPPER TUBES - GENERAL 

PURPOSE (CONT) 
1755 1,2       

  
207 FLANGES FOR FERROUS PIPES - 

STEEL BY PN 
2500   4504 3-3.1 ISO 7005-

1:1992 
BS 4504 Part 3: 
Sections 3.2 
(1989) Withdrawn. 
Replaced by BS 
EN 1092-2 (1997) 

207 FLANGES FOR FERROUS PIPES - 
STEEL BY CLASS 

2501 1 1560 3-3.1 ISO 7005:1988;   
ANSI B 16.5   
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SRN SUBJECT  DIN PART  BSS PART OTHER REMARKS 
207 FLANGES FOR FERROUS PIPES - C.I. 

BY CLASS 
2519 1 1560 3-3.2 ISO 7005-2  

  
207 FLANGES FOR FERROUS PIPES - C.I. 

BY PN 
      2 EN 1092, ISO 

2531:1991;  
ISO 7005-
2:1988   

207 FLANGES FOR FERROUS PIPES-
SLIP ON FOR WELDING 

2576         

  
207 FLANGES FOR FERROUS PIPES-

WELDING NECK 
2627-38         

  
207 FLANGES FOR FERROUS PIPES-

SCREWED 
2566         

  
207 FLANGES FOR FERROUS PIPES-

LAPPED-PLAIN COLLAR 
2655-56         

  
207 FLANGES FOR FERROUS PIPES-

LOOSE-WELDING NECK 
2673         

  
207 FLANGES FOR FERROUS PIPES-

CONTACT SURFACE 
2526         

  
207 

 
FLANGES FOR FERROUS PIPES-
BLANK 

2527         
  

208 GASKET DIMENSIONS TO SSRN 207 
(a) & (d) 

      1 EN 1514 
  

208 GASKET DIMENSIONS TO SSRN 207 
(a) & (d) (CONT) 

      2 EN 1514 

  
208 GASKET DIMENSIONS TO SSRN 207 

(a) & (d) (CONT) 
      3 EN 1514 

  
208 GASKET DIMENSIONS TO SSRN 207 

(a) & (d) (CONT) 
      4 EN 1514 

  
208 GASKETS-FOR GROOVED FLANGES 2693           
208 GASKETS-GROOVED O-RINGS 2697           
209 C.I. PIPE FITTINGS, MALLEABLE, 

SCREWED 
        ISO 49:1994 

  
210 STEEL PIPES & FITTINGS - 

GENERAL 
    534     

  
210 STEEL PIPES - WATER-GENERAL 2460   534   EN 10224, 

AWWA C200-
97, NFA 49-
150 
JIS G 3460-88   

210 STEEL PIPES & FITTINGS - DESIGN 2413 1, 2 8010 2.1   AWWA M11   
210 STEEL PIPES & FITTINGS - 

WELDING JOINTS 
2559 1, 2, 3 8010 2.1   AWWA M11 

ASTM 
A333/A333M-
99   

211 CEMENT MORTAR LINING - D.I. 
PIPES 

    EN 545   EN 545, 
AWWA 
C.104A, C602-
95   

211 CEMENT MORTAR LINING - D.I. 
PIPES 

2614         
  

211 CEMENT MORTAR LINING - D.I. 
PIPES (CONT) 

        DVGW W343 
ISO 4179:1985,  
ISO 6600:1980,             

212 CEMENT MORTAR LINING - STEEL 
PIPES 

2614   534   AWWA C 205, 
NFA 49-
701DVGW-
W343/W346   

212 CEMENT MORTAR LINING - STEEL 
PIPES (CONT) 

2614       AWWA C 602-
95 
ISO / DIS 8324   

213 S. PIPES & TUBES-MATERIAL, 
PROP., TESTS 

1629   3600   AWWA C200-
97   

213 CARBON STEEL PIPES AND TUBES     3601   ISO 2604/2 /3 
/6   

213 STEEL PIPES AND TUBES-SPECIAL 
REQUIREMENTS 

1626         

  
213 STEEL PIPES AND TUBES-

SEAMLESS 
2448         

  
213 STEEL PIPES AND TUBES-WELDED 2458           
214 BITUMEN PROTECTION TO IRON 

AND STEEL - HOT 
    4147   (BS 4147 type 

I, grade 'd')   
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SRN SUBJECT  DIN PART  BSS PART OTHER REMARKS 
214 BITUMEN PROTECTION TO IRON 

AND STEEL- COLD 
    3416   (BS 3416 type 

II)   
214 BITUMEN PROTECTION TO STEEL 

PIPES ETC. 
30673 Type E4       

  
214 BITUMEN PROTECTION TO 

DUCTILE IRON PIPES 
30674 4       

  
215 EXT. PROTECTION - IRON & STEEL-

EPOXY C. 
    none   AWWA C210-

97   
216 STEEL FITTINGS - REINFORCING     none   AWWA C208-

59   AWWA 
M11   

216 STEEL FITTINGS - DIMENSIONS     534   AWWA C208-
59   AWWA 
M11   

217 D.I. PIPES & FITT.-SCREWED 
GLAND JOINTS 

        See SSRN 219 
  

218 D.I. PIPES & FITT.-BOLTED GLAND 
JOINTS 

        See SSRN 219 
  

219 D.I. PIPES & FITT.-S & S JOINTS     8010 2-2.1     
219 D.I. PIPES & FITT.-S & S JOINTS 

(CONT) 
        EN 545 

  
219 D.I. PIPES & FITT.-S & S JOINTS 

(CONT) 
28603         

  
219 PIPELINES ON LAND; DESIGN, 

CONSTRUCTION AND 
INSTALLATION: STEEL FOR OIL 
AND GAS 

    8010 2.8   

  
220 D.I. PIPES-ZINC COATING & PROT. 

SHEATHS 
30674 3 none     

  
221 IRON AND STEEL PIPES-ENAMEL-

HOT APPLIED 
    7873   AWWA C203-

97   
221 STEEL FLANGED PIPES & 

FITTINGS-ENAMELLED 
2873         

  
222 ELASTOMERIC JOINTS RINGS-

REQUIREMENTS 
    2494     Partly replaced by  

BS 7874 and BS 
EN 681-1 

222 ELASTOMERIC JOINTS RINGS-
VULCANISED RUBBER 

      1 EN 681 

  
222 ELASTOMERIC JOINTS RINGS-

DRAINS & SEWERS 
4060         

  
223 PIPE THREADS-TUBES & FITT. 

(WATERTIGHT 
 

See  ISO 
DIN 

  21   ISO 7/1:1982; 
 ISO 7/2:1982 

 
224 CAST IRON S & S PIPES AND 

FITTINGS 
    78 2   BS 78 Withdrawn, 

Replaced by BS 
4622 
Part 2 
Obsolescent, 
Partially replaced 
by BS 4772 

225 STEEL PIPES-HOT DIP 
GALVANISING 

        EN 10240 
  

226 CARBON STEEL FITTINGS - BUTT-
WELDING-GENERAL 

2609   1965 1   BS 1965 Part  2 
Withdrawn 

226 STEEL FITTINGS - BUTT-WELDING-
TEES 

2615 1, 2       
  

226 STEEL FITTINGS - BUTT-WELDING-
REDUCERS 

2616 1, 2       
  

226 STEEL FITTINGS - BUTT-WELDING-
CAPS 

2617         
  

227 POLYTHENE SLEEVING FOR STEEL 
PIPES & FITTINGS 

none   none   ISO  8180:1985 

  
227 POLYTHENE SLEEVING FOR D. I. 

PIPES 
30674 5       

  
228 ST. PIPES-DIMENSION & MASSES-

PRESS. PURPOSE 
2413 1, 2 3600     

  
228 S. PIPES-DIMENSION & MASSES-

PRESS. (CONT) 
2460         

  
229 STAINLESS STEEL TUBES AND 

WIRES 
    1554     

  
229 STAINLESS STEEL TUBES AND 

WIRES (CONT) 
    4825 1 ISO 2037:1980 
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SRN SUBJECT  DIN PART  BSS PART OTHER REMARKS 
229 STAINLESS STEEL TUBES AND 

WIRES (CONT) 
    6362   ISO 7598 

  
229 STAINLESS STEEL TUBES AND 

WIRES (CONT) 
17457         

  
229 STAINLESS STEEL TUBES AND 

WIRES (CONT) 
17440         

  
230 STEEL PIPES FOR WATER 

FLEXIBLE SOCKET & SPIGOT 
JOINTS 

2460   CP2010-2   EN 10224, ISO  
559 

  
230 STEEL PIPES FOR WATER 

FLEXIBLE SOCKET & SPIGOT 
JOINTS 

2460   CP2010-2   EN 10224, 
AWWA  C200-
97   

231 FERROUS P. DEFINITION OF 
NOMINAL PRESSURE 

    none   ISO  7268:1983 

  
232 STEEL PIPELINES - TAPE COATING 

SYSTEMS 
30672 1 none   AWWA C214-

95   
233 BURSTING DISCS & DEVICES     2915   ISO  6718:1991   
234 STEEL PIPES FOR PETROLUEM 

AND GAS INDUSTRY 
17172       EN 10208-2, 

API  5L   
235 FITTINGS TO STAINLESS STEEL 

TUBES 
    4825 2 ISO 2851:1973 

  
235 FITTINGS TO STAINLESS STEEL 

TUBES (CONT) 
    4825 3 ISO 2852:1974 

  
235 FITTINGS TO STAINLESS STEEL 

TUBES (CONT) 
    4825 4 ISO 2853:1976 

  
235 FITTINGS TO STAINLESS STEEL 

TUBES (CONT) 
    4825 5   

  
236 FITTINGS TO BRASS TUBES     2051 1     
237 RUBBER GASKET MATERIAL 

JOINTS FOR PIPELINES 
    2494   ISO 4633; ISO 

6447; ISO 6448 
  

238 STORAGE OF VULCANISED 
RUBBER 

    none   ISO 2230:1973 
  

239 BITUMINOUS VARNISH TO 
DUCTILE IRON PIPES 

    none   ISO  8179-
2:1995   

240 FOUNDING - SPHEROIDAL 
GRAPHITE CAST IRON 

        EN 1563 

  
240 FOUNDING - AUSTEMPERED 

DUCTILE IRON CASTINGS 
        EN 1564 

  
241 FUSION BONDED EPOXY 

COATINGS FOR STEEL PIPES 
30671   none   EN 10309, 

AWWA C213, 
NFA 49-706   

241 FUSION BONDED EPOXY LININGS 
FOR STEEL PIPES 

        AWWA C213 

  
242 FLEXIBLE BOLTED SLEEVE 

COUPLINGS 
    534   AWWA C219 

  
243 FLEXIBLE GROOVED AND 

SHOULDERED COUPLINGS 
        AWWA C606 

  
244 SPHERICAL JOINTS FOR WELDING, 

STEEL PIPES 
    534   UNI 6363 

  
245 BIT. SEAL COAT'GS ON D.I. PIPE 

CEM. MOR. LINING 
    7892     

  
246 POLYMERIC FILM PROT. SLEEV'G 

FOR IRON PIPES 
30674 5 6076   EN 534 

  
247 HOT ENAMEL COATING TO IRON & 

STEEL PIPES 
    7873     

  
248 EXTERNAL ZINC COATINGS ON DI 

PIPES 
2444   none   ISO  8179-

1:1995   
249 BOLTS & NUTS FOR PIPELINES 2507   none       
250 STEEL PIPELINES - THERMOSET 

PLASTIC COATINGS 
 
 

30671   BGC/CW6   AWWA C213, 
NFA 49-706 

  
251 STEEL PIPES - POLYPROPYLENE 

COATING 
30678   none   EN 10286, 

NFA 49-711   
252 STEEL TUBES - 

ELECTROMAGNETIC TESTING - 
LEAKS 

      1 EN 10246 

  
253 TWO & THREE LAYER POLYTHENE 

COATINGS FOR STEEL PIPES 
30670   534   AWWA C215, 

NFA 49-704, 
NFA 49-710   
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SRN SUBJECT  DIN PART  BSS PART OTHER REMARKS 
254 LIQUID EPOXY COATINGS FOR 

STEEL PIPES 
        AWWA C210 

  
255 LIQUID EPOXY LININGS FOR 

STEEL PIPES 
        AWWA C210, 

NFA 49-709   
256 LIQUID POLYURETHANE 

COATINGS FOR STEEL PIPES 
30671       AWWA C222 

  
257 LIQUID POLYURETHANE LININGS 

FOR STEEL PIPES 
        AWWA C222, 

NFA 49-709   
258 EXTRUDED POLYTHENE 

COATINGS FOR D.I. PIPES 
30674 1 EN 545   EN 545 

  
259 CEMENT MORTAR COATINGS FOR 

D.I. PIPES 
30674 2       

  
260 LIQUID EPOXY COATINGS FOR D.I. 

PIPES 
    EN 545   EN 545 

  
261 FUSION BONDED EPOXY 

COATINGS & LININGS FOR D.I. 
FITTINGS 

        AWWA C116 

  
262 LIQUID POLYURETHANE 

COATINGS FOR D.I. PIPES 
    EN 545   EN 545 

  
263 LIQUID POLYURETHANE LININGS 

FOR D.I. PIPES 
    EN 545   EN 545 

  
264 TWO LAYER EPOXY-NYLON 

COATINGS & LININGS FOR STEEL 
PIPES 

        EN 10310, 
AWWA C224 
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3.3 PLASTIC PIPES AND FITTINGS 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

300 uPVC PIPES FOR COLD WATER 19532  3505  ISO 2505, 3114, 
3606 

 

300 uPVC PIPES FOR COLD WATER 
(CONT. 1) 

8062    ISO 3472, 3472, 
3473, 3474 

 

300 uPVC PIPES FOR COLD WATER 
(CONT. 2) 

    ISO 161/1  

300 uPVC PIPES FOR COLD WATER 
(CONT. 3) 

    KEBS 06-149:2  

301 JOINTS AND FITTINGS FOR uPVC 
PRESSURE PIPES 

8063 1, 12 4346 1-3 ISO 2035, 2044  

301 JOINTS AND FITTINGS FOR uPVC 
PRESSURE PIPES (CONT. 1) 

16450    ISO 2045, 2048, 
2536 

 

301 JOINTS AND FITTINGS FOR uPVC 
PRESSURE PIPES (CONT. 2) 

16451      

302 uPVC PIPELINES - LAYING AND 
JOINTING 

16928  See CP  CP 312  

303 uPVC PIPELINES - PRESSURE 
TESTING 

4279 1, 7     

304 uPVC PIPELINES - ADHESIVES FOR 
JOINTING 

16970      

305 uPVC PIPES - GENERAL 8061  3505    
305 uPVC PIPES - GENERAL (CONT. 1) 8062  3506    
305 uPVC PIPES - GENERAL (CONT. 2) 19532      
306 uPVC PIPES - PRESSURE TESTS TO 

DESTRUCTION 
  4728  ISO 1167 Obsolescent (but 

still remains 
current)  Replaced 
by BS EN 921 and 
partially replaced 
by BS EN 2782 
Part II method 
1127P - 1997 but 
remains current 

307 HDPE PIPES, JOINTS, FITTINGS 16963 1-3 3284 
(6572) 
(6730) 

  Obsolescent - 
Partially replaced 
by BS 6572, BS 
6730 

308 RUBBER RINGS FOR MECHANICAL 
JOINTS 

  2494    

309 uPVC UNDERGROUND DRAIN 
PIPES & FITTINGS 

  4660   Partially replaced 
by BS EN 1401-1 

310 uPVC PIPES IMPACT TEST 20 
DEGREES CENTIGRADE 

  3505  ISO 3127  

311 uPVC PIPES SHORT TERM 
HYDROSTATIC TEST 

  3505    

312 uPVC PIPES LONG TERM 
HYDROSTATIC TEST 

  3505    

313 uPVC PIPES INTERNAL PRESSURE 
ENDURANCE TEST 

8061      

314 uPVC WATER ABSORPTION TEST 8061    ISO 2508  
315 uPVC PIPES - VARIOUS OTHER 

TESTS 
    ISO 2505, 3114, 

3472, 3473, 
3474 

 

316 PIPES - RATE OF LEAKAGE   8010:2    
317 G.R.P. PIPES   6464    
318 PLASTICS PIPES AND FITTINGS 

FOR USE AS SUB SOIL FIELD 
DRAINS 

  4962    

318 POLYPROPYLENE WASTE PIPE 
AND FITTINGS (EXTERNAL 
DIAMETER 34.6MM, 41.0MM AND 
54.1MM) 

  5254    

319 THERMOPLASTICS WASTE PIPE 
AND FITTINGS 

  5255    

320 GLASS REINFORCED PLASTICS 
(GRP) PIPES, JOINTS AND FITTINGS 
FOR USE FOR WATER SUPPLY OR 
SEWERAGE 

  5480    

321 UNPLASTICIZED PVC PIPE AND 
FITTINGS FOR GRAVITY SEWERS 

  5481    
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322 PLASTICS PIPEWORK 
(THERMOPLASTICS MATERIALS) 

  5955 6  Part 6: Installation 
of unplasticized 
PVC pipework for 
gravity drains and 
sewers 

323 BLUE POLYETHYLENE PIPES UP 
TO NOMINAL SIZE 63 FOR BELOW 
GROUND USE FOR POTABLE 
WATER 

  6572    

324 BLACK POLYETHLENE PIPES UP 
TO NOMINAL SIZE 63 FOR ABOVE 
GROUND USE FOR COLD POTABLE 
WATER 

  6730    

3.4 OTHER PIPES AND FITTINGS 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

401 ASBESTOS CEMENT (A/C) 
PRESSURE PIPES 

19800 1-3 486  ISO 160 
BS EN 512 

BS 486 
Withdrawn 
Replaced by BS 
EN 512 

401 ASBESTOS CEMENT (A/C) 
PRESSURE PIPES (CONT.) 

  4624    

402 A/C SEWER PIPES, JOINTS, 
FITTINGS 

  3656  ISO 881 
BS EN 588-1 

BS 3656 
Withdrawn 
Replaced by BS 
EN 588-1 

402 A/C SEWER PIPES, JOINTS, 
FITTINGS (CONT. 1) 

      

402 A/C SEWER PIPES, JOINTS, 
FITTINGS (CONT. 2) 

19850 1, 2     

403 A/C PIPES FOR THRUST BORING     ISO 4488  

404 A/C PIPES - GUIDE FOR LAYING   5927  ISO 4482  

405 A/C PIPES - FIELD PRESSURE 
TESTING 

4279 1, 6, 9, 10 5886  ISO 4483  

406 PIPE SUPPORTS See 
DVGW 

 3974 1 DVGW 310 PT. 2  

407 UNREINFORCED CONCRETE PIPES 
(OGEE) 

4032  5911 3   

408 PRESTRESSED CONCRETE 
PRESSURE PIPES 

4035  4625    

409 PRECAST CONCRETE PIPES - 
DRAINS & SEWERS 

4032  5911 1, 3   

409 PRECAST CONCRETE PIPES - 
DRAINS & SEWERS (CONT.) 

4035      

410 CONCRETE POROUS PIPES - 
UNDER DRAINS 

  5911 114   

411 NON-PRESSURE DUCTILE IRON 
PIPES ETC. 

    ISO 7186  

412 RUBBER AND PLASTIC HOSES 
AND ASSEMBLIES 

    ISO 7751  

413 CONCRETE CYLINDRICAL PIPES & 
FITTINGS METRIC 

  5911 1-3 AWWA C602-83 BS 5911 Part I: 
1981 
Withdrawn 
Replaced by   
BS 5911 Part 
100: 1988 
 BS 
5911 Part 200: 
1989 
 BS 
5911 Part 200: 
1994 

414 CLAY PIPES (SEWERAGE)   65    

415 TESTING OF JOINTED PIPES AND 
MANHOLES 

  2005   BS 2005 - 
Obsolescent  

416 CONCRETE PRESSURE PIPES 
INCLUDING JOINTS AND FITTINGS 

    BS EN 639  
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3.5 VALVES, METERS, HYDRANTS 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

501 DOUBLE FLANGED C.I. GATE 
VALVES (WATER) 

  5163  AWWA C203-
78 

 

501 DOUBLE FLANGED C.I. GATE 
VALVES (WATER) (CONT. 1) 

3230 1-3     

501 DOUBLE FLANGED C.I. GATE 
VALVES (WATER) (CONT. 2) 

      

501 DOUBLE FLANGED C.I. GATE 
VALVES (WATER) (CONT. 3) 

3352 1, 4     

502 C.I. GATE VALVES - GENERAL   5150    
502 C.I. GATE VALVES - GENERAL 

(CONT.) 
3352 1, 4     

503 C.I. (PARALLEL SLIDE) GATE 
VALVES - GENERAL 

  5151    

504 C.I. GLOBE VALVES - GENERAL 3356 1-5 5152    
505 C.I. CHECK VALVES - GENERAL 3202  5153  AWWA C508-

82 
 

505 C.I. CHECK VALVES - GENERAL 
(CONT.) 

See 
DVGW 

 6282 1, 4 DVGW-W376  

506 C.I. AND STEEL BUTTERFLY 
VALVES - GENERAL 

3354 1-4 5155  BS EN 593: 
1998 

BS 5155 
Withdrawn 
Replaced by BS 
EN 593,: 1998  

507 BOURDON TYPE PRESSURE 
GAUGES 

  1780  BS EN 837: 
1998 

BS 1780 
Withdrawn 
Replaced by BS 
EN 837-1: 1998 

508 FLOAT OPERATED VALVES N.D. 
500MM 

  1212 1, 2, 3   

509 FIRE HYDRANTS 3221 1, 2 750    
510 WATER METERS 19648 1-3 5728 1, 2 ISO 4064-1 BS 5728 Part 1 

Withdrawn 
Replaced by BS 
5728: Part 7 

510 WATER METERS (CONT.)     KS 06-248 1, 2  
511 COPPER ALLOY GATE, CHECK, 

ETC. VALVES 
3352 11     

511 COPPER ALLOY GATE, CHECK, 
ETC. VALVES (CONT.) 

  5154    

512 FIRE HOSE COUPLINGS & 
EQUIPMENT 

14244  336    

513 SURFACE BOXES   5834 2, 3   
513 SURFACE BOXES (CONT. 1)       
513 SURFACE BOXES (CONT. 2)       
513 SURFACE BOXES (CONT. 3)       
513 SURFACE BOXES (CONT. 4)       
514 METALLIC BALL VALVES 3357 1-7    DIN 3357 Part 6, 7 

Withdrawn 
515 uPVC VALVES 3441 2     
517 FIRE HYDRANT SYSTEMS FOR 

BUILDINGS 
  5041 1-5   

518 BUTTERFLY VALVES   5155    
519 DIAPHRAGM VALVES   5156    
520 CAST IRON PLUG VALVES   5158    
521 UNDERGROUND STOPVALVES 

FOR WATER SERVICES 
  5433    
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3.6 TESTING METHODS AND EQUIPMENT 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

600 NON-DESTRUCTIVE TESTING OF 
WELDS (TUBES) 

8564 1 3889 
(6072) 

1, 2A AP15LS BS 3889 Partially 
Replaced by 6072 

600 NON-DESTRUCTIVE TESTING OF 
WELDS (TUBES) (CONT.) 

50120 1, 2 6072    

601 SOILS FOR CIVIL ING PURPOSE - 
TEST METHODS 

18196  1377    

602 TESTING OF PIPELINE FOR WATER 
(INTERNAL PRESSURE) 

4279 1-7, 9, 10     

603 TESTING OF CEMENT See 
EDIN 

 4550 1, 2, 3 BS EN 196-7 
EDIN EN75,  
112, 114, 15 

BS 4550 Part 1 & 
Part 2 Withdrawn 
Replaced by BS 
EN 196-7: 1992 

604 MATERIAL TESTING - 
DOCUMENTATION 

    ISO 404, 
EURONORM 
21 

 

605 MEASUREMENT OF WATER FLOW 
(WATER METERS) 

    ISO 4064/3  

606 DRINKING WATER QUALITY - 
TESTING 

    KS 05-459:5  

607 RECOMMENDATIONS AND 
CLASSIFICATION FOR TOPSOIL 

  3882    

608 METHODS OF TESTING MORTARS, 
SCREEDS AND PLASTERS 

  4551    

609 STRUCTURAL FIXINGS IN 
CONCRETE AND MASONRY 

  5080 1 & 2  Part 1: Method of 
test for tensile 
loading 
Part 2: Method for 
determination of 
resistance to 
loading in shear 

610 SIZE OF HARDWOODS AND 
METHODS OF MEASUREMENT 

  5450    

611 RECOMMENDATIONS FOR 
TESTING OF AGGREGATES 

  5835 1  Part 1: 
Compatibility test 
for graded 
aggregates 
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3.7 SITE WORK CODES OF PRACTICE 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

650 SITE INVESTIGATIONS 18196  5930    
650 SITE INVESTIGATIONS (CONT.) 18307      
651 WATER SUPPLY 2000 See BS BS 6007  CP 310 CP 310 Withdrawn 

Replaced by BS 
6007 

651 WATER SUPPLY (CONT. 1) 2425 3, 5 BS 8301  CP 301 CP 301 Withdrawn 
Replaced by BS 
8301 

651 WATER SUPPLY (CONT. 2) 4046      
651 WATER SUPPLY (CONT. 3) 19630      
652 BUILDING DRAINAGE 1986 2-4 BS 8301  CP 301 CP 301 Withdrawn 

Replaced by BS 
8301 

653 WATER PIPELINE CONSTRUCTION 19630      
654 TRENCHING FOR PIPELINES 4124      
655 SEWAGE PIPELINE 

CONSTRUCTION 
      

656 WALLING (BRICK & BLOCK 
MASONRY) 

18330 See BS 5390 
5628 

 CP 121 CP 121 Withdrawn 
Replaced by BS 
5390 and BS 5628  
Part 3 

657 USE OF STRUCTURAL STEEL IN 
BUILDING 

18203 1, 2 449 
BS 5950 
 

2 GB 7101-91 
SABS 1431 

BS 449 Parts 1 and 
2 Withdrawn 
Part 2: Addendum 
No. 1 (1975) 
Replaced by BS 
5950 Part 5 (1987) 

658 SEWERAGE   8005  BS EN 1610  
659 SMALL SEWAGE TREATMENT 

WORKS AND CESSPOOLS 
  6297    

660 TEST PUMPING OF WATER WELLS   6316    
661 METHODS OF MEASUREMENT OF 

LIQUID FLOW IN OPEN CHANNEL 
  3680 1-10 BS ISO 748 

BS ISO 1100-2 
ISO TR 8363 

BS 3680 Part 3A 
Withdrawn 
Replaced by BS 
ISO 748: 1997 
BS 3680 Part 3C 
Withdrawn 
Replaced by BS 
ISO 1100-2 
BS 3680 Part 3G 
Withdrawn 
Replaced by ISO 
TR 8363 
BS 3680 Parts 3J, 
8F, 8G Withdrawn 

662 MEASUREMENT OF FLOW IN 
CLOSED CONDUITS (BY CURRENT 
METERS OR PITOT STATIC TUBES) 

    ISO 7194  

663 CONSTRUCTION AND 
DEMOLITION OF CONCRETE AND 
MASONRY 

    ANSI A10, 9-
1983 

 

664 DRAINAGE OF ROOFS AND PAVED 
AREAS 

  6367    

665 FOUNDATIONS   8004  CP 2004 CP 2004 
Withdrawn 
Replaced by BS 
8004 

666 STRUCTURAL USE OF TIMBER   5268  CP 112, 2 CP 112, 2 
Withdrawn 
Replaced by BS 
5268 Part 2 
 BS 
5268 Part 3 

667 RETAINING WALLS 4085      
668 WATERPROOFING OF BUILDINGS 

& STRUCTURES 
18195 1-4     

669 WATER QUALITY - SAMPLING     ISO 5667/2/3  
670 WELDING PROCEDURES - 

APPROVAL TESTING 
  4870 1 BS EN 288-3 

BS EN 288-4 
BS 4870 Part 1 
Withdrawn 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

Replaced by BS 
EN 288-3 
BS 4870 Part 2 
Withdrawn 
Replaced by BS 
EN 288-4 

671 WELDING - APPROVAL TESTING   4871 1 BS EN 287-1 
BS EN 287-2 

BS 4871 Part 1 
Withdrawn 
Replaced by BS 
EN 287-1 
BS 4871 Part 2 
Withdrawn 
Replaced by BS 
EN 287-2 

672 LOGGING OF ROCK CORES     LOGGING OF 
ROCK CORES 
FOR ING 
PURPOSES, 
GEOL. SOC. 
OF LONDON 

 

673 TEST FOR STABILISED SOILS   1924    
674 DRAIN AND SEWER SYSTEMS 

OUTSIDE BUILDINGS 
   1, 2 & 3 BS EN 752 Part 1: Generalities 

and definitions 
Part 2: 
Performance 
requirements 
Part 3: Planning 

675 CONSTRUCTION AND TESTING OF 
DRAINS AND SEWERS 

    BS EN 1610  

676 IDENTIFICATION OF PIPELINES 
AND SERVICES 

  1710    

677 WELDING OF STEEL PIPELINES ON 
LAND AND OFFSHORE 

  4515    

678 PERFORMANCE REQUIREMENTS 
FOR JOINTS AND COMPRESSION 
FITTINGS FOR USE WITH 
POLYETHYLENE PIPES 

  5114    

679 STRUCTURAL USE OF TIMBER   5268 2, 3 & 5  Part 2: Permissible 
stress design, 
materials and 
workmanship 
Part 3: Trussed 
rafter roof 
Part 5: 
Preservative 
treatment of 
structural timber 
 
 

680 STAIRS, LADDERS AND 
WALKWAYS 

  5395 1, 2 & 3  Part 1: Design of 
straight stairs 
Part 2: Design of 
helical and spiral 
stairs 
Part 3: Design of 
industrial type 
stairs, permanent 
ladder and 
walkways 

681 INTERNAL PLASTERING   5492    
682 GUIDE TO ACCURACY IN 

BUILDING 
  5606    

683 SAFE USE OF EXPLOSIVES IN THE 
CONSTRUCTION INDUSTRY 

  5607    

683 USE OF MASONRY   5628 3  Part 3: Materials 
and components, 
design and 
workmanship 

684 EARTHWORKS   6031    
685 PAINTING OF BUILDINGS   6150    
686 LOADING FOR BUILDINGS   6399 1  Part 1: Dead and 

imposed loads 
687 GUIDE TO INSTALLATION AND 

USE OF VALVES 
  6683    
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

688 DESIGN, INSTALLATION, TESTING 
AND MAINTENANCE OF SERVICES 
SUPPLYING WATER FOR 
DOMESTIC USE WITHIN 
BUILDINGS AND THEIR 
CURTILAGES 

  6700    

689 GUIDE FOR STRUCTURAL DESIGN 
OF PAVEMENTS CONSTRUCTED 
WITH CLAY OR CONCRETE BLOCK 
PAVER 

  7533    

690 SEWERAGE   8005 1  Part 1: Guide to 
new sewerage 
construction 

691 PROTECTION OF STRUCTURES 
AGAINST WATER FROM THE 
GROUND 

  8102    

692 DESIGN AND INSTALLATION OF 
DAMP-PROOF COURSES IN THE 
MASONRY CONSTRUCTION 

  8215    

693 CODE OF PRACTICE FOR BUILT-UP 
FELT ROOFING 

  8217    
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3.8 DRAWING PRACTICE, STANDARD SYMBOLS ETC. 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

700 IDENTIFICATION OF PIPELINE 
ACCORDING TO FLUID 
CONVEYED 

2403      

701 GRAPHICAL SYMBOLS FOR 
GENERAL ING - PIPING SYSTEMS 

2406  1553 1   

701 GRAPHICAL SYMBOLS FOR 
GENERAL ENGIINEERING - PIPING 
SYSTEMS (CONT.) 

2429 1     

702 PROJECT NETWORK TECHNIQUES   4335    
703 DRAWING OFFICE PRACTICE - 

ARCHITECTS AND BUILDERS 
  1192 1-4  BS 1192 Part 2 

Obsolescent 
704 CONSTRUCTION DRAWING 

PRACTICE 
  1192 1-4  BS 1192 Part 2 

Obsolescent 
705 ING DRAWING PRACTICE   308 1 ISO 128, 2162, 

2203 
 

706 DRAWING PRACTICE FOR ING 
DRAWINGS 

  5070 1-3 BS EN 61082 BS 5070 Part 1 
Partially Replaced 
by BS EN 61082-1 
BS 5070 Part 2 
Withdrawn 
Replaced by BS 
EN 61082-2 

707 BUILDING AND CIVIL ING TERMS   6100 1-6   
708 WATER SUPPLY - MAPS AND 

PLANS 
2425 3, 5     

709 CARTOGRAPHIC 
REPRESENTATION OF CLIMATE 

50019 1     

750 CONCRETE (INC. R/F) - GLOSSARY   6100 6.2, 6.3   
751 VALVES - GLOSSARY       
752 IRON AND STEEL - GLOSSARY FOR 

PIPES 
  6562 1-2   
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3.9 BUILDING MATERIALS 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

801 LIME FOR MORTAR 1060 1, 2, 3 890 CL.B  DIN 1060 Part 2 & 
3 Withdrawn 

802 QUARRY TILES FOR SILLS   6431  BS EN ISO 
10545-2, 3, 4, & 
6 

BS 6431 Parts 10, 
11, 12 & 14 
Replaced by   BS 
EN ISO 10545-2,  
 BS 
EN ISO 10545-3
 BS 
EN ISO 10545-4
 BS 
EN ISO 10545-6 
Respectively but 
remain current 

803 DAMP-PROOF COURSE 
(BITUMINOUS FELT) 

  743 (6398: 
BS 6398, 
BS 6515 
and BS 
8215) 

  BS 743 Partially 
Replaced by  
 

804 CONCRETE BLOCKS   6398  KENYA 
M.O.W. ST. 
SPEC. 

 

804 CONCRETE BLOCKS (CONT.)   6073 1, 2  BS 6073 Partially 
Replaced by 
BS EN 772-2 

805 HOLLOW CLAY PARTITION 
BLOCKS 

278  3921   BS 3921 Partially 
Replaced by 
BS EN 772-3 & 7 

806 BRICK WALLING 105 1-5 3921   BS Partially 
Replaced by 
BS EN 772-3 & 7 

806 BRICK WALLING (CONT.) 106 1, 2     
807 ASBESTOS ROOF SLATES AND 

SHEETING 
  690 3, 4  BS 690 Part 3 & 4 

Withdrawn 
Replaced by BS 
EN 494 and 492 
respectively 

808 FIXING BOLTS & SCREENS FOR 
ROOFING 

      

809 INSULATION BOARD AND HARD 
BOARD 

  1142 1, 2, 3 ISO 766/7/9, 
818/19, 2695, 
3340, 3546, 
3729 

BS 1142 Partially 
Replaced by 
BS EN 120, 310, 
316-323, 324: 1 & 
2, 
325, 382-1 and BS 
EN 622: 1-5 

809 INSULATION BOARD AND HARD 
BOARD (CONT.) 

      

810 BLOCKBOARD 68705 1, 3 3444  ISO 1096, 97, 
98, 2074, 2426-
30 

DIN 68705 Part 1 
Withdrawn 

811 PLYWOOD (TROPICAL 
HARDWOOD) 

4078  6566 1-8 ISO 1096, 1097 BS 6566 Replaced 
by various BS EN 
Standards on the 
same subject 

811 PLYWOOD (TROPICAL 
HARDWOOD) (CONT.) 

68705 1, 5   ISO 1098 DIN 68705 Part 1 
Withdrawn 

812 SEALING OF EXT. WALL JOINTS 18540 SH. 1, 2, 3     
813 CHIPBOARD 68761 4 5669   BS 5669 Part 1 

Partially Replaced 
by 
BS EN 120, 309, 
310, 311, 312, 
Parts 1-6 and 317 
BS 5669 Part 4 
Partially Replaced 
by 
BS EN 634-2 & 
BS EN 1328 
BS 5669 Part 5 
Withdrawn 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

Replaced by BS 
7916 

813 CHIPBOARD (CONT.1 ) 68763      

813 CHIPBOARD (CONT. 2) 68764      
814 LAMINATED PLASTIC SHEETING 16922  3794  BS EN 438 BS 3794 

Withdrawn 
Replaced by BS 
EN 438 Parts 1 & 
2 

814 LAMINATED PLASTIC SHEETING  
(CONT. 1) 

      

814 LAMINATED PLASTIC SHEETING 
(CONT. 2) 

      

815 WOOD WOOL SLABS 1101  1105   BS 1105 
Obsolescent 

815 WOOD WOOL SLABS (CONT. 1) 1102      
816 QUALITY OF TIMBER - 

WORKMANSHIP 
68141  1186 2   

817 MATERIAL FOR FLUSH DOORS 68706  459   BS 459 Part 3 
Withdrawn 

817 MATERIAL FOR FLUSH DOORS 
(CONT. 1) 

18101      

817 MATERIAL FOR FLUSH DOORS 
(CONT. 2) 

      

818 WATERPROOF ADHESIVE 53255  1203 TYPE MR   

819 STRUCTURAL STEEL & 
METALWORK 

  4360 
7316 
7668 

 ISO 630, 6891 
BS EN 10029: 
1-3 
BS EN 10113 
BS EN 10155 
BS EN 10210-1 

BS 4360 
Withdrawn - 
Replaced by 
BS 7316, BS 7668,  
BS EN 10029 Parts 
1 to 3 
BS EN 10113, BS 
EN 10155 and 
BS EN 10210-1 

819 STRUCTURAL STEEL & 
METALWORK (CONT. 1) 

    JIS G30101-87  

820 SPLIT RING TIMBER CONNECTORS   1579    
821 METAL WINDOWS   6510    
822 GLASS FOR GLAZING 1249 1 952 1   
822 GLASS FOR GLAZING (CONT.) 18301      
823 GALVANISED M.S. TUBING (MILD 

STEEL)  
2440  1387  ISO 65, 7/1, 7/2  

823 GALVANISED M.S. TUBING (MILD 
STEEL)  
(CONT. 1) 

2441  21    

823 GALVANISED M.S. TUBING (MILD 
STEEL)  
(CONT. 2) 

2442      

823 GALVANISED M.S. TUBING (MILD 
STEEL)  
(CONT. 3) 

2999 1     

824 FITTINGS TO M.S. TUBING MILD 
STEEL 

2460  1256, 143    

824 FITTINGS TO M.S. TUBING MILD 
STEEL (CONT. 1) 

  143  BS EN 10242  

824 FITTINGS TO M.S. TUBING MILD 
STEEL (CONT. 2) 

  1740 1   

825 POLYTHENE TUBING FOR COLD 
WATER SERVICES 

19533  2782  ISO 161-1 
BS ISO 4065 
BS ISO 11922-1 

 

825 POLYTHENE TUBING FOR COLD 
WATER SERVICES (CONT. 1) 

8072  6572 
6730 

   

825 POLYTHENE TUBING FOR COLD 
WATER SERVICES (CONT. 2) 
 

8073      

825 POLYTHENE TUBING FOR COLD 
WATER SERVICES (CONT. 3) 

8075      

825 POLYTHENE TUBING FOR COLD 
WATER SERVICES (CONT. 4) 

8074      

826 BRASSWORK & FITTINGS FOR 
TAPS & STOP VALVES 

  1010 2   

827 BALL VALVES FOR CISTERNS   1212 3   
828 PLASTIC FLOATS FOR BALL 

VALVES 
  2456    
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

829 CAST IRON SOIL, WASTE & VENT 
PIPES 

  416    

829 CAST IRON SOIL, WASTE & VENT 
PIPES 
(CONT.  1) 

      

829 CAST IRON SOIL, WASTE & VENT 
PIPES (CONT. 2) 

      

829 CAST IRON SOIL, WASTE & VENT 
PIPES (CONT. 3) 

19522 1, 2     

830 GALVANISED MILD STEEL COLD 
WATER TANKS 

  417 2 CL.A   

831 ENAMELLED CAST IRON BATH   1189    
831 ENAMELLED CAST IRON BATH 

(CONT. 1) 
      

831 ENAMELLED CAST IRON BATH 
(CONT. 2) 

4774      

832 PILLAR TAPS 7572  1010 2   
833 GLAZED VITREOUS CHINA W.C. 

PAN 
1387  5503    

833 GLAZED VITREOUS CHINA W.C. 
PAN (CONT.) 

1381      

834 HINGED PLASTIC SEAT TO W.C. 
PAN 

  1254    

835 GLAZED VITREOUS CHINA 
LAVATORY BASIN  

4462  1188    

835 GLAZED VITREOUS CHINA 
LAVATORY BASIN (CONT.) 

  5506 2   

836 STAINLESS STEEL SINK 4465  1244 2   
837 BRASS “S” AND “P” TRAPS   1184   BS 1184 

Obsolescent 
839 A/C DRAIN PIPES AND FITTINGS 19831  3656  BS EN 588-1 BS 3656 

Withdrawn 
Replaced by BS 
EN 588-1 

839 A/C DRAIN PIPES AND FITTINGS  
(CONT. 1) 

19841      

839 A/C DRAIN PIPES AND FITTINGS  
(CONT. 2) 

19850 1, 2     

840 CONCRETE DRAIN PIPES  See 409  2870    
841 PITCH FIBRE DRAIN PIPES   2760   BS 2760 

Withdrawn 
842 CAST IRON DRAIN PIPES 19500  437  ISO 6594  
842 CAST IRON DRAIN PIPES (CONT. 1) 19501      
842 CAST IRON DRAIN PIPES (CONT. 2) 19502      
842 CAST IRON DRAIN PIPES (CONT. 3) 19503      
842 CAST IRON DRAIN PIPES (CONT. 4) 19504      
842 CAST IRON DRAIN PIPES (CONT. 5) 19505      
842 CAST IRON DRAIN PIPES (CONT. 6) 19506      
842 CAST IRON DRAIN PIPES (CONT. 7) 19507      
842 CAST IRON DRAIN PIPES (CONT. 8) 19508      
842 CAST IRON DRAIN PIPES (CONT. 9) 19509      
842 CAST IRON DRAIN PIPES (CONT. 

10) 
195010      

842 CAST IRON DRAIN PIPES (CONT. 
11) 

195011      

842 CAST IRON DRAIN PIPES (CONT. 
12) 

195014      

842 CAST IRON DRAIN PIPES (CONT. 
13) 

195019      

842 CAST IRON DRAIN PIPES (CONT. 
14) 

19521      

843 JOINTING COMPOUND FOR C.I.  
DRAIN PIPES 

  BS 6956 1, 5, 6, 7   

844 C.I.  S & S FITTINGS FOR DRAINS 19519  437    
845 STEP-IRONS TO MANHOLES & 

SEPTIC TANKS 
1211 1 1247    

845 STEP-IRONS TO MANHOLES & 
SEPTIC TANKS (CONT. 1) 

1212 1     

845 STEP-IRONS TO MANHOLES & 
SEPTIC TANKS (CONT. 2) 

1213      

845 STEP-IRONS TO MANHOLES & 
SEPTIC TANKS (CONT. 3) 

4281      

846 C.I. MANHOLE COVERS AND 
FRAMES 

1229  497 1 BS EN 124 BS 497 Withdrawn 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

Replaced by BS 
EN 124 

846 C.I. MANHOLE COVERS AND 
FRAMES (CONT. 1) 

4271 1, 3     

846 C.I. MANHOLE COVERS AND 
FRAMES (CONT. 2) 
 

19593 1, 2, 3     

846 C.I. MANHOLE COVERS AND 
FRAMES (CONT. 3) 

19594 1, 2     

846 C.I. MANHOLE COVERS AND 
FRAMES (CONT. 4) 

19596      

846 C.I. MANHOLE COVERS AND 
FRAMES (CONT. 5) 

19597      

847 STEEL LADDERS FOR PERMANENT 
ACCESS 

3620  4211    

848 HANDRAILING 24533  6180    
849 GALVANISED CHAIN LINK 

FENCING 
11991  1722 1   

850 OPEN MESH STEEL FLOORING   4592 1   
851 MASTIC ASPHALT FOR ROOFING   6925    
852 ALUMINIUM FOR LOUVRE 

WINDOWS 
  1470  BS EN 485 

BS EN 515 
BS EN 573 

BS 1470 
Withdrawn 
Replaced by BS 
EN 485 Parts 1-4,  
BS EN 515, BS 
EN 573 Parts 1-4 

853 FIXING ACCESSORIES FOR 
BUILDING PURPOSES 

  1494 1  BS 1494 Part 2 
Withdrawn 

854 PRECAST CONCRETE MANHOLES 4034  5911 2, 3  BS 5911 Part 1 
Withdrawn  
Replaced by 
BS 5911 Part 100 
(1988) 
Bs 5911 Part 200 
(1989) and BS 
5911 Part 200 
(1994) 

855 PRECAST CONCRETE KERBS & 
CHANNELS 

483  7263 1   

856 WATERPROOF BUILDING PAPERS 4122  1521    
856 WATERPROOF BUILDING PAPERS  

(CONT. 1) 
52126      

856 WATERPROOF BUILDING PAPERS  
(CONT. 2) 

52127      

856 WATERPROOF BUILDING PAPERS  
(CONT. 3) 

52128      

856 WATERPROOF BUILDING PAPERS  
(CONT. 4) 

52129      

856 WATERPROOF BUILDING PAPERS  
(CONT. 5) 

52130      

857 METAL TIES FOR CAVITY WALL   1243    
858 A/C BUILDING PRODUCTS  

(TESTS FOR SHEETS) 
274 1-4 4624    

859 PRECAST CONCRETE 
FLAGSTONES 

485  7263 1   

860 ASBESTOS CEMENT RAIN WATER 
GOODS 

19831 1-9 569    

860 ASBESTOS CEMENT RAIN WATER 
GOODS (CONT. 1) 

19841 1-6     

860 ASBESTOS CEMENT RAIN WATER 
GOODS (CONT. 2) 

19850 1     

861 LINTELS - PREFABRICATED   5977 2   
862 uPVC SOIL AND VENT PIPES, 

FITTINGS, ETC. 
1187  4514    

863 STRUCTURAL STEEL IN 
BUILDINGS 

  449 (5950) 2  BS 449 Part 2 
Withdrawn 
Replaced by BS 
5950 Part 5 

864 PROTECTIVE BARRIERS IN AND 
ABOUT BUILDINGS 

  6180    

866 BITUMENS FOR BUILDING & CIVIL 
ING 

  3690 1, 3   

867 SOLAR WATER HEATERS     AS 2813-85  
868 FLOORING - INITIAL TREATMENT 

MAINTENANCE 
  6263 2   
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

869 RIGID FLAT SHEET BUILDING 
MATERIALS 

      

870 BUILDING STONE   1438    
871 CAST STONE   1217    
872 WOOD PRESERVATIVES - 

CREOSOTE 
  144    

873 WASTE TRAPS - PLASTIC   3943    
874 COPPER FLOATS FOR FLOAT 

OPERATED VALVES 
  1968    

875 VITREOUS CHINA SANITARY 
FITTINGS 

  3402    

876 PAINTS - LEAD BASED   2523 
(5082, 
5358) 

  BS 2523 
Obsolescent, 
Partially Replaced 
by BS 5082 and 
BS 5358 

877 READY MIXED OIL-BASED 
PRIMING PAINTS 

  2521/4 
(See 2523) 

   

878 READY MIXIED OIL-BASED 
UNDERCOATING AND FINISHING 
PAINTS 

      

879 COLD POURED SEALING 
MATEIALS FOR CONCRETE 
PAVEMENTS 

  5212    

880 GULLY TOPS AND MANHOLE TOPS 
FOR VEHICULAR PEDESTRIAN 
AREAS. DESIGN REQUIREMENTS, 
TYPE TESTING, MARKING 
QUALITY CONTROL 

    BS EN 124  

881 STRUCTURAL TIMBER.  
STRENGTH CLASSES 

  338    

882 CLAY ROOFING TILES AND 
FITTINGS 

  402 1   Part 1: 
Specification for 
plain tiles and 
fittings 
 

883 BITUMEN ROAD EMULSIONS 
(ANIONIC AND CATIONIC) 

  434 1  Part 1: Bitumen 
road emulsions 

884 DRESSED NATURAL STONE 
KERBS, CHANNELS, QUADRANTS 
AND SETTS 

  435    

885 CONCRETE ROOFING TILES AND 
FITTINGS. PRODUCT 
SPECIFICATION 

    BS EN 490  

886 AIR BRICKS AND GRATINGS FOR 
WALL VENTILATION 

  493    

887 EAVES GUTTERS AND FITTINGS 
MADE OF PVC-C 

    BS EN 607  

888 EAVES GUTTERS AND 
RAINWATER DOWN-PIPES OF 
METAL SHEET 

    BS EN 612  

889 PLYWOOD     BS EN 635  
890 TIMBER IN JOINERY     BS EN 942  
891 PRESSED STEEL GUTTERS, 

RAINWATER PIPES, FITTINGS AND 
ACCESSORIES 

  1091    

892 WC FLUSHING CISTERNS 
(INCLUDING DUAL FLUSH 
CISTERNS AND FLUSH PIPES) 

  1125    

893 NAILS   1202 1, 2 & 3  Part 1: Steel nails 
Part 2: Copper 
nails 
Part 3: Aluminium 
nails 

893 FIXING ACCESSORIES FOR 
BUILDING PURPOSES 

  1494 1  Part 1 Fixings for 
sheet, roof and 
wall coverings 

894 AUTOMATIC FLUSHING CISTERNS 
FOR URINALS 

  1876    

895 WASTES (EXCLUDING SKELETON 
SINK WASTES) AND BATH 
OVERFLOWS 

  3380    

896 LIGHTWEIGHT AGGREGATES FOR 
MASONRY UNITS AND 
STRUCTURAL CONCRETE 

  3797    
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

897 TERRAZO TILES   4131    
898 WELDABLE STRUCTURAL STEELS   4360    

899.1 UNPLASTICIZED POLYVINYL 
CHLRIDE (PVC-U) RAINWATER 
GOODS AND ACCESSORIES 

  4576    

899.2 INDUSTRIAL TYPE METAL 
FLOORING, WALKWAYS AND 
STAIRS TREADS 

  4592 1, 2, 3 & 4  Part 1: Open bar 
gratings 
Part 2: Expanded 
metal grating 
panels 
Part 3: Cold 
formed planks 
Part 4: Glass 
reinforced plastics 
open bar gratings 

899.3 READY-MIX BUILDING MORTARS   4721    
899.4 INTERNAL AND EXTERNAL WOOD 

DOORSETS, DOOR LEAVES AND 
FRAMES 

  4787 1  Part 1: 
Dimensional 
requirements 

899.5 HOT-ROLLED STRUCTURAL STEEL 
SECTIONS 

  4848 2 & 4  Part 2: Hot-
finished hollow 
sections 
Part 4: Equal and 
unequal angles 

899.6 URINALS   4880 1  Part 1: Stainless 
steel slab urinals 

899.7 MORTAR ADMIXTURES   4887 1 & 2  Part 1: Air-
entraining 
(plasticizing) 
admixtures 
Part 2: Set 
retarding 
admixtures 

899.8 SOFTWOOD GRADES FOR 
STRUCTURAL USE 

  4978    

899.9 COATED MACADAM FOR ROADS 
AND OTHER PAVED AREAS 

  4987 1 & 2  Part 1: Constituent 
materials and 
mixtures 
Part 2: Transport, 
laying and 
compaction 

899.1
0 

WATER-BORNE PRIMING PAINTS 
FOR WOODWORK 

  5082    

899.1
1 

MASONRY CEMENT   5224    

899.1
2 

EXTERNAL RENDERINGS   5262    

899.1
3 

SOLVENT-BORNE PRIMING 
PAINTS FOR WOODWORK 

  5358    

899.1
4 

WALL AND FLOOR TILING   5385 1, 2, 3, 4 & 5  Part 1: Design and 
installation of 
internal ceramic 
wall tiling and 
mosaics in normal 
conditions 
Part 2: Design and 
installation of 
external ceramic 
wall tiling and 
mosaics (including 
terra cotta and 
faience tiles) 
Part 3: Design and 
installation of 
ceramic floor tiles 
and mosaics 
Part 4: Tiling and 
mosaics in specific 
conditions 
Part 5: Design and 
installation of 
terrazzo tile and 
slab, natural stone 
and composition 
block floorings 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

899.1
5 

STONE MASONRY   5390    

899.1
6 

SPECIFICATION FOR LOW-
RESISTANCE SINGLE TAPS AND 
COMBINATION TAP ASSEMBLIES 
(NOMINAL SIZE ½ AND 3/4) 
SUITABLE FOR OPERATION AT PN 
10 MAX. AND A MINIMUM FLOW 
PRESSURE OF 0.01 MPa (0.1 BAR) 
 

  5412    

899.1
7 

VITREOUS CHINA WASHDOWN 
WC PANS WITH HORIZONTAL 
OUTLET 

  5503 1 & 2  Part 1: Connecting 
dimensions 
Part 2: Materials, 
quality, 
performance and 
dimensions other 
than connecting 
dimensions 

899.1
8 

VITREOUS CHINA BOWL URINALS 
(RIMLESS TYPE) 

  5520    

899.1
9 

PRESERVATION OF TIMBER   5589    

899.2
0 

PLASTIC CONNECTORS FOR USE 
WITH HORIZONTAL OUTLET 
VITREOUS CHINA WC PANS 

  5627    

899.2
1 

STILES, BRIDLE GATES AND 
KISSING GATES 

  5709    

899.2
2 

GLAZING FOR BUILDINGS   6262    

899.2
3 

MANUFACTURE OF GLUED 
STRUCTURAL COMPONENTS FOR 
TIMBER AND WOOD BASED 
PANEL PRODUCTS 

  6446    

899.2
4 

POLYETHYLENE DAMP-PROOF 
COURSES FOR MASONRY 

  6515    

899.2
5 

INSTALLATION OF CHMICAL 
DAMP-PROOF COURSES 

  6576    

899.2
6 

PORTLAND PULVERIZED-FUEL 
ASH CEMENTS 

  6588    

899.2
7 

PRECAST CONCRETE PAVING 
BLOCKS 

  6717 1  Part 1: Paving 
blocks 

899.2
8 

EXTERIOR WOOD COATING 
SYSTEMS 

  6952 1  Part 1: Guide to 
classification and 
selection 

899.2
9 

PRECAST CONCRETE FLAGS, 
KERBS, CHANNELS, EDGINGS AND 
QUADRANTS 

  7263 1 & 2  Part 1: 
Specification 
Part 2: Code of 
practice for laying 

899.3
0 

IN-SITU FLOORINGS   8204 2  Part 2: Concrete 
wearing surfaces 
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3.10 ELECTRICAL / MECHANICAL 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

001 FRACTIONAL HORSE-POWER 
MOTORS (DIMENSIONS) 

42021  2048 1   

002 CURRENT FRANSFORMERS   7626  IEC 60185  
003 VOLTAGE TRANSFORMERS   7625  IEC 

60186/186A 
 

004 CIRCUIT BREAKERS 1 kV A.C.   5311  IEC 60056/267  
005 CIRCUIT BREAKERS A.C. VOLT. 

OPERATED 
  842  BS EN 61008-1  

006 CIRCUIT A.C. CURRENT 
OPERATED 

  4293  BS IEC 1008-2-
2 

BS 4293 Partially 
Replaced by  
BS EN 61008-1 
and BS IEC 1008-
2-2 

007 FUSE SWITCHES (AIR BREAK)   5419  IEC 408 BS 5419 
Withdrawn  
Replaced by BS 
EN 60947-3 

008 MOTOR STARTERS AND 
CONTROLLERS 

46062  587   BS 587 Withdrawn  
Replaced by BS 
EN 60947-4-1 and 
BS 5856-1 

009 MOTOR STARTERS ABOVE 1000 
V.A.C. 

  5856 1 IEC 60632-1  

010 ELECTRIC MOTOR DIMENSIONS 42673 BL. 1-4 4999 10 IEC 60072, 72A  
011 INDUCTION MOTORS FOR 

GENERAL PURPOSE 
42673 BL. 1-4 5000 10 IEC 60072  

012 ENCLOSURE PROTECTION SWITCH 
/ CONTROL GEAR 

40050 BL. 2, 6, 9, 
10 

5420  IEC 60144 
(IP32) 

BS 5420 
Withdrawn 
Replaced by BS 
EN 60947-1 

013 MOTOR STARTERS NOT EXC. 1000 
V.A.C. 

46062  4941 1, 3, 4 IEC 292, 1, 2, 3, 
4 

BS 4941 
Withdrawn 
Replaced by BS 
EN 60947-4-1 

014 ELECTRICITY METERS   37 1, 5, 8  BS 37 Withdrawn 
Replaced by Parts 
1-4 of BS 5685 

015 WATT-HOUR METERS   5685  IEC 521 BS 5685 Part 1 
(1979) and Parts 2, 
3 & 4 (1986) all 
Obsolescent 

016 ACCEPTANCE TESTS FOR PUMPS 
(CLASS C) 

4325  5316 1 ISO 2548 
IEC 198 

 

017 ACCEPTANCE TESTS FOR PUMPS 
(CLASS B) 

4325  5316 2 ISO 3555 
IEC 198 

 

018 CODE OF PRACTICE, ELECTRICAL 
WIRING 

    IEE W. REGS 
(15TH ED) 

 

019 ELECTRICAL PROTECTIVE 
RELAYS 

  142   BS 142 Part 1 
Section 1.5 Sub-
Section 1.5.1 - 
1.5.3 all 
renumbered as BS 
60255-21-1, 2, 3 
respectively 

020 FACTORY BUILT SWITCHGEAR 
ASSEMBLIES 

57670 TL. 6 5486 1, 2, 3, 13 IEC 439-2 BS 5486 Part 1 
Withdrawn 
Replaced by BS 
EN 60439-1 

021 RECIPROCATING INT/COMB. 
ENGINES 

  5514 1, 2 ISO 3046,  
PT. 1, 2 

BS 5541 Part 2 
(1988) 'Test 
Methods' 
Withdrawn - 
Replaced by BS 
5514  Part 1 (1996) 

022 MACHINES FOR MISCELLANEOUS 
APPLICATIONS 

  5000 99   

023 INSULATING MATERIALS FOR 
ELECTRICAL MACHINES 

  2757  IEC 85  

024 PCV INSULATED CABLES NOT 
EXCEEDING 1900 V.A.C. 

57207 4, 5 6346    
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

025 ROTATING ELECTRICAL 
MACHINES - GENERAL 

  4999 1, 2, 3 IEC 34-1, 34-8, 
72, 72A 

Renumbered as EN 
60034-4 

026 CONCRETE CABLE COVERS   2484   BS 2484 
Obsolescent 

027 ELECTRIC POWER SWITCHGEAR  
(LOW VOL. N.E. 1kV) 

57660  5486 
5727 
7354 

   

028 SAFETY ISOLATING 
TRANSFORMERS 

  3535    

029 ROTATING ELECTRICAL 
MACHINES - RATING PLATES 

42961  4999 4 IEC 60034-1  

030 ROTATING ELECTRICAL 
MACHINES - ENCLOSURES 

40050  4999 20 IEC 60035-5  

031 ROTATING ELECTRICAL 
MACHINES - CONDITIONS 

  4999 31 IEC 60034-1  

032 ROTATING ELECTRICAL 
MACHINES - TEMPERATURE 
LIMITS 

See  
E DIN 

 4999 32 IEC 60034-1  
E DIN 

 

033 ROTATING ELECTRICAL 
MACHINES - VIBRATION 

See DIN 
ISO 

 4999 50 ISO 2373  

034 ROTATING ELECTRICAL 
MACHINES - TESTS 

  4999 60 IEC 60034-1  

035 GENERATORS DRIVEN BY I/C 
ENGINES 

See 
VDMA 

 5000 3 VDMA 6280  

036 MACHINES WITH FLAMEPROOF 
ENCLOSURES 

22418  5000 17   

037 MAINTENANCE OF ELECTRICAL 
SWITCHGEAR (V.N.E. 14 kV) 

  6626    

038 PROTECTION PROVIDED BY 
ENCLOSURES (CLASS N OF DEG.) 

  5490  IEC 600529,  
BS EN 60529 

BS 5490 
Withdrawn 
Replaced by BS 
EN 60529 

039 ELECTRICAL EQUIPMENT OF 
INDUSTRIAL MACHINES 

  2771  EN 60204, Part 
1 

BS 2771 Part 1 
Replaced by EN 
60204-1 (1993) but 
remains current for 
use as a reference 
standard for  
BS EN 60204-3-1:  
1992 

040 SWITCHGEAR AND CONTROL 
GEAR UPTO 1000V 
 

  4752  IEC 600157-1, 
600157-1A 

BS 4752 
Withdrawn 
Replaced by BS 
EN 60947-2 

041 PVC INSULATED CABLES FOR 
SWITCHES AND CONTROL GEAR 

  6231    

042 BASIC ENVIRONMENTAL TESTING 
PROCEDURES 

  2011 1.1 IEC 60068-1 BS 2011 Parts 
Withdrawn and 
Replaced by Parts 
of BS EN 60068 

043 DEFINITIONS AND GENERAL 
REQUIREMENTS 

    IEC 60051-1  

044 PANEL MOUNTED INSTRUMENTS - 
DIMENSIONS 
 

    IEC 600473  

045 CELLULOSIC PAPERS FOR 
ELECTRICAL PURPOSES 

  5626 1, 2, 3 IEC 600554  

046 COMMISSIONIING, OPERATION 
AND MAINTENANCE OF STORAGE 
PUMPS 

    IEC 600805  

047 RUBBER INSULATED CABLES     IEC 600245  
048 VOLTAGE FLUCTUATION LIMITS - 

GUIDE 
    IEC 600827  

049 ELECTRIC CABLES - ARMOURING - 
WIRE FOR 

    KS 04-290  

050 ROTATING ELECTRICAL 
MACHINES FOR HARZARDOUS 
AREAS (“N”) 

  5000 16   

051 POWER TRANSFORMERS - 
GENERAL 

    BS EN 60076-1  

052 ELECTRIC CONDUIT - STEEL   4568 2   
053 BUS BARS   159    
054 NON-METALLIC CONDUITS   4607 

(6099) 
2  Partially Replaced 

by BS 6099 Part 1 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

and BS 6099 
Section 2.2 

055 PVC CABLES IN CONDUITS   6004    
056 INSULATED FLEXIBLE CORD   6500    
057 M.I.C.C. CABLES   4782 1   
058 FLUSH SWITCHES   3676    
059 ELECTRIC SOCKETS   1363   Part 3: 1989 

Replaced by BS 
1363 Part 3 (1995) 
but remains current 

060 FUSED SPUR BOXES   1362    
061 CONTACTORS   775   Part 1 (1969) 

Withdrawn 
Replaced by BS 
5424:  Part 1 1977 

062 SECURITY LIGHTING 
INSTALLATION 

    CP 1004 Renumbered as BS 
5498 

063 ALUMINIUM SOLID CONDUCTORS   3988    
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3.11 MISCELLLANEOUS 

 

SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

900 ZINC SPRAY PROTECTION 55928 1-9 2569 1 ISO 2063 
BS EN 22063 

BS 2569 
Withdrawn 
Replaced by BS 
EN 22063 

900 ZINC SPRAY PROTECTION (CONT.)   5493  BS EN ISO 
12944 

BS 5493 
Proposed for 
Obsolescence 
Partially 
Replaced by 
Parts 1-8 of  
BS EN ISO 
12944 

901 METALLIC ZINC RICH PRIMER   4652    
902 COLOUR OF FINISH (BUILDING 

MATERIALS) 
See 
VOB 

 4800  VOB pt. C  

903 HOT DIP GALVANIZING ON IRON & 
STEEL 

  729  ISO 1459  

903 HOT DIP GALVANIZING ON IRON & 
STEEL (CONT.) 

  5493  ISO  1461 
BS EN ISO 
12944 

BS 5493 
Proposed for 
Obsolescence 
Partially 
Replaced by 
Parts 1-8 of  
BS EN ISO 
12944 

904 BLACK BITUMEN SOLUTION (COLD 
APP.) FOR WATER TANKS 

 See DVGW 3416 TYPE II DVGW-GWS  

905 WELDABLE STRUCTURAL STEELS  1025 1-5 4360  ISO 630 BS 4360 
Withdrawn -  
Replaced by BS 
7613, BS  7668,  
BS EN 10113, 
BS EN 10155 
&  
BS EN 10210 

906 CLASSIFICATION OF GREY CAST 
IRON 

  1452  ISO 185 BS 1452 
Withdrawn 
Replaced by BS 
EN 1561 

907 BEARING DESIGN LIFE       
908 BITUMEN - HOT APPLIED - COATINGS 

FOR IRON AND STEEL 
30673  4147    

908 BITUMEN - HOT APPLIED - COATINGS 
FOR IRON AND STEEL (CONT.) 

  5493    

909 PRESSED STEEL RECTANGULAR 
TANKS 

  1564    

910 GREY IRON CASTINGS FOR 
MANHOLE COVERS 

  1452 GRADE 10   

911 MALLEABLE CAST IRON   6681  ISO 5922 BS 6681 
Withdrawn - 
Replaced by BS 
EN 1562 

911 MALLEABLE CAST IRON (CONT.)     ASTM A 47-77  

912 ROLLED STEEL   4360  ISO 630 BS 4360 
Withdrawn -  
Replaced by BS 
7613, BS  7668,  
BS EN 10113, 
BS EN 10155 
&  
BS EN 10210 

912 ROLLED STEEL (CONT.)       
913 STRUCTURAL STEEL SECTIONS 1025 1-5 4 1  BS 4 Part 2 

(1969) 
Withdrawn 
Replaced by BS 
4848 Part 2 

914 ISO METRIC BLACK HEXAGONAL 
BOLTS, SCREWS AND NUTS 

267 1, 2 4190  ISO 272, 4759-
1, 3 

BS 4160 
Obsolescent 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

914 ISO METRIC BLACK HEXAGONAL 
BOLTS, SCREWS AND NUTS (CONT 1) 

    ISO 885, 888  

914 ISO METRIC BLACK HEXAGONAL 
BOLTS, SCREWS AND NUTS (CONT 2) 

    ISO 898/2, 
898/1 

 

915 SIZES FOR FERROUS & NON-
FERROUS BARS 

  6722    

916 MECHANITE IRON, GRADE E     ASTM A48, No. 
308 

 

917 CORROSION PROTECTION OF STEEL 
STRUCTURES - GENERAL 

55928 1-9 5493  BS EN ISO 
12944 

BS 5493 
Proposed for 
Obsolescence 
Partially 
Replaced by 
Parts 1-8 of  
BS EN ISO 
12944 

918 INGOT ZINC   3436  ISO 752 
BS EN 1179 
(1996) 

BS 3436 
Withdrawn 
Replaced by BS 
EN 1179 (1996) 

919 WELDING OF STEELS (METAL ARC) 8528 1-2 5135 1  BS 5135 
Partially 
Replaced by BS 
EN 1011-1 
(1998) 

919 WELDING OF STEELS (METAL ARC) 
(CONT 1) 

8553  499 1  BS 499 Part 
Obsolescent / 
Withdrawn 

919 WELDING OF STEELS (METAL ARC) 
(CONT 2) 

8558 1     

919 WELDING OF STELLS (METAL ARC) 
(CONT 3) 

50120 1     

920 STEEL PLATE, SHEET AND STRIP   1449 1 (Withdrawn) ISO 3573 BS 1499 Parts 
Withdrawn 
Replaced by BS 
EN 10111, 
10209, 
BS EN 10149-2 
& 3, 10051, 
10131, 10139, 
10149-2 & 3, 
10048, 10140, 
10029, 10258 
& 10259 

920 STEEL PLATE, SHEET AND STRIP  
(CONT 1) 

    ISO 3574  

920 STEEL PLATE, SHEET AND STRIP  
(CONT 2) 

      

920 STEEL PLATE, SHEET AND STRIP  
(CONT 3) 

      

920 STEEL PLATE, SHEET AND STRIP  
(CONT 4) 

      

920 STEEL PLATE, SHEET AND STRIP  
(CONT 5) 

      

920 STEEL PLATE, SHEET AND STRIP  
(CONT 6) 

1614      

920 STEEL PLATE, SHEET AND STRIP  
(CONT 7) 

1632 2     

920 STEEL PLATE, SHEET AND STRIP  
(CONT 8) 

1624      

921 ELECTROPLATED COATINGS ON 
THREADS - STANDARD 

  3382 1-6   

922 ELECTROPLATED COATINGS ON 
THREADS - THICKENED 

  3382 7 ISO-DIS 4042  

923 ISO METRIC SCREW THREADS   3643 1-2 ISO 68, 261, 
724, 965/1, 
965/3, 262 

 

923 ISO METRIC SCREW THREADS 
(CONT) 

    ISO 1106-3, 
7438 

 

924 ISO METRIC PRECISION HEXAGON 
BOLTS, SCREWS AND NUTS 

  3692  ISO 887 BS 3692 
Obsolescent 

925 METAL WASHERS FOR GENERAL ING   4320  ASS 2602: 83 
2603: 83 - 
ISO/12 887 
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SRN SUBJECT DIN PART BSS PART OTHER REMARKS 

926 STEEL STRUCTURES - PAINTS FOR 
POLYURETHANE 

      

927 SHEAR TEST FOR METALS 50141      

928 WELDED STEEL TANKS FOR OIL 
STORAGE 

    APS 650  

929 LIFTING APPLIANCES - OVERHEAD 
TRAVELLING CRANES 

    ISO 7752/5  

930 HIGH STRENGTH FRICTION GRIP 
BOLTS 

  4325    

931 ELECTRODES FOR MANUAL ARC 
WELDING 

  639  BS EN 499 BS 639 
Withdrawn 
Replaced by BS 
EN 499 

932 BLACK CUP COUNTERSUNK BOLTS, 
SCREWS WITH NUTS 

  4933   BS 4933 
Obsolescent 

933 METAL LATHING   1369    

934 ROLLED ASPHALT HOT PROCESS 
FOR ROADS 

  594    

935 BINDER DIST. FOR ROAD SURFACE 
DRESSING 

  1707    

936 BITUMINOUS ROOFING FELT   747  CP 114: 3 CP 114:3 
Withdrawn 

937 GAS WELDING   2640    

938 METALLIC COATINGS. HOT DIP 
GALVANISED COATINGS ON 
FERROUS MATERIALS 

    BS EN 1460  

939 METHOD FOR SPECIFYING 
ELECTROPLATED COATINGS OF 
ZINC AND CADMIUM ON IRON AND 
STEEL 

  1706    

940 DIMENSIONS OF GASKETS FOR PIPE 
FLANGES TO BS 4504 

  4865 1  Part 1: Non-
metallic flat 
gaskets 
(including 
gaskets for 
flanges to BS 
4722) 

941 BONDING AGENTS FOR USE WITH 
GYPSUM PLASTERS AND CEMENT 

  5270 1  Part 1: 
Polyvinyl 
acetate (PVAC) 
emulsion 
bonding agents 
for indoor use 
with gypsum 
building 
plasters 

942 FALSEWORK   5975    

943 TUBULAR POLYETHYLENE FILM FOR 
USE AS A PROTECTIVE SLEEVING 
FOR BURIED IRON PIPES AND 
FITTINGS 

  6076    

944 FLEXIBLE JOINTS FOR GREY OR 
DUCTILE CAST IRON DRAINPIPES 
AND FITTINGS (BS 437) AND FOR 
DISCHARGE AND VIENTILATING 
PIPES AND FITTINGS (BS 416) 

  6087    

945 HOT ROLLED PRODUCTS OF NON-
ALLOY STRUCTURAL STEELS 

  10025    

946 STAINLESS STEELS   10088 2  Part 2: 
Technical 
delivery 
conditions for 
sheet/plate and 
strip for general 
purposes 
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4.1 DIN 

 

DIN SRN DIN SRN DIN SRN DIN SRN DIN SRN 

105 806 2000 651 2988 204 4279 405 19630 651 
106 806 2403 700 2990 204 4279 602 19648 510 
267 914 2406 701 2991 204 4281 845 19800 401 
278 805 2410 213 2993 204 4325 017 19850 402 
459 119 2413 210 2999 203 4325 016 19850 839 
483 855 2413 228 2999 823 7572 832 19850 860 
488 128 2425 708 3202 502 7865 138 22418 036 
488 127 2425 651 3202 505 8061 305 28500 201 
488 126 2429 701 3202 501 8061 314 28500 200 
488 125 2440 203 3221 509 8061 313 28601 217 
1025 905 2440 823 3230 501 8062 300 28602 218 
1025 913 2441 203 3352 501 8062 305 28603 219 
1045 108 2441 823 3352 502 8063 301 30670 227 
1045 107 2442 203 3352 511 8072 825 30671 215 
1045 110 2442 823 3354 506 8073 825 30672 221 
1045 120 2444 225 3356 504 8074 825 30673 214 
1045 111 2448 213 3357 514 8075 825 30673 908 
1045 113 2458 213 3441 515 8528 919 30674 220 
1045 112 2460 210 3620 847 8553 919 40050 012 
1048 116 2460 213 4030 114 855 919 40050 030 
1048 117 2460 824 4032 407 8564 600 42021 001 
1060 801 2500 207 4032 409 8565 220 42673 010 
1084 115 2501 207 4033 655 1045 100 42673 011 
1084 121 2505 216 4034 854 16450 301 42961 029 
1084 133 2519 207 4035 409 16451 301 46062 008 
1101 815 2526 207 4035 408 16922 814 46062 013 
1102 815 2559 210 4046 651 16928 302 50019 709 
1164 103 2566 207 4060 222 16963 307 50120 600 
1164 106 2605 226 4078 811 16970 304 50120 919 
1164 105 2615 226 4085 667 18101 817 50141 927 
1164 104 2615 216 4124 654 18195 668 50976 903 
1187 862 2616 226 4126 145 18196 601 52128 856 
1199 849 2616 216 4226 109 18196 650 52129 856 
1211 845 2617 216 4226 110 18203 657 52130 856 
1212 845 2617 226 4226 108 18301 822 53255 818 
1229 846 2632 207 4226 107 18307 650 55928 900 
1230 414 2633 207 4226 130 18330 656 55928 917 
1249 822 2673 207 4226 111 18540 812 57207 024 
1381 833 2693 208 4226 136 19522 829 57660 027 
1387 833 2695 208 4226 114 19532 300 57670 020 
1614 920 2696 208 4226 113 19532 305 68705 811 
1623 920 2697 208 4226 112 19533 825 68706 817 
1624 920 2873 221 4226 135 19593 846 68761 813 
1626 213 2950 209 4235 132 19594 846 68763 813 
1629 213 2980 204 4271 846 19596 846 68764 813 
1754 205 2986 203 4279 202 19597 846 68791 131 
1986 652 2987 204 4279 303 19630 653 68792 131 
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4.2 BSS 

 

BSS SRN BSS SRN BSS SRN BSS SRN BSS SRN 

4 913 1188 835 2494 308 4466 129 5486 020 
12 103 1189 831 2499 137 4483 128 5493 900 
12 106 1192 703 2439 122 4504 207 5493 908 
12 105 1192 704 2569 900 4514 862 5493 917 
21 203 5911 410 2640 937 6811 012 5506 835 
21 223 1199 130 2757 023 4550 603 5514 021 
21 823 1199 136 2871 206 4568 052 5626 045 
5685 014 1200 135 2871 205 4592 850 5642 142 
65 414 1203 818 3148 114 4607 054 5669 813 
78 (4772) 224 1211 (4772) 200 3284 

(6811) 
307 4622 200 5685 015 

143 824 1212 508 3382 921 4624 401 5728 510 
144 872 1212 827 3382 922 4624 858 5834 513 
159 053 1217 871 3402 875 4625 408 5856 009 
308 705 1243 857 3416 904 4652 901 5886 405 
336 512 1244 836 3444 810 4660 309 5911 407 
368 859 1247 845 3505 311 4670 938 5911 409 
410 146 1254 834 3505 310 4800 902 5911 413 
416 829 1256 824 3505 300 4870 670 5911 854 
417 830 1363 059 3505 305 4871 671 5927 404 
437 844 1369 933 3505 312 4999 030 5930 650 
437 842 1377 601 3506 305 4999 033 5977 861 
459 817 1387 203 3535 028 4999 034 6004 055 
499 919 1362 060 3600 213 4999 031 6072 600 
534 210 1387 823 3600 228 4999 010 6073 804 
534 212 1438 870 3601 213 4999 029 6100 707 
569 860 1449 920 3643 923 4999 025 6100 750 
594 934 1521 124 3656 839 5000 011 6180 864 
604 150 1521 856 3676 058 5000 022 6231 041 
690 807 1553 701 3680 661 5000 036 6263 868 
729 903 1554 229 3690 866 5000 035 6282 505 
743 803 1564 909 3692 924 5000 050 6297 659 
747 936 1579 820 3889 600 5041 517 6316 660 
750 509 1707 935 3921 805 5070 706 6346 024 
775 061 1722 849 3921 806 5075 149 6367 664 
812 107 1740 204 3941 003 5135 919 6398 804 
812 112 1740 824 3943 873 5150 502 6431 802 
812 113 1881 139 3988 063 5151 503 6464 317 
842 005 1881 140 3974 406 5152 504 6500 056 
882 108 1881 141 4027 104 5153 505 6510 821 
882 109 1881 116 4147 214 5154 511 6626 037 
882 110 1881 117 4147 908 5163 501 6722 915 
882 111 1924 673 4211 847 5212 879 6746 024 
890 801 1968 874 4248 148 5311 004 6925 851 
952 822 2011 042 4293 006 5316 016 8007 102 
1010 826 2048 001 4320 925 5316 017 8010 316 
1010 832 2494 318 4335 702 5328 100 8110 101 
1105 815 2521 877 4346 301 5328 115 8110 143 
1142 809 2456 828 4395 930 8007 138   
1186 816 2494 222 4449 126 5419 007   
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4.3 OTHER STANDARDS 

 

OTHER STANDARDS SRN OTHER STANDARDS SRN 

AAS 2602:83, 2603:03 926 ISO 2035, 2044 301 
AGMA 5T 510 907 ISO 2045, 2048, 2536 301 
ANSI A10 9-1983 663 ISO 2063 900 
AP15LS 234 ISO 2505, 3114, 3472, 3473, 3474 315 
APS 650 928 ISO 2531 202 
AS 2813-85 867 ISO 2531 207 
ASTM A 47-77 911 ISO 2548 ICE 198 016 
ASTM A 48, No. 308 916 ISO 272, 4759-1, 3 914 
AWWA C. 508-82 505 ISO 3046, PARTS 1, 2 021 
AWWA C.104A, C602-76 211 ISO 3114, 3606 300 
AWWA C.200-75 210 ISO 3127 310 
AWWA C.200-75 230 ISO 4042 922 
AWWA C.203-78 221 ISO 4179, 6600, DVGW W342 211 
AWWA C.205 DVGW-W-342-71 212 ISO 4200 228 
AWWA C.214-83 232 ISO 4633 222 
AWWA C.602-83 212 ISO 49 209 
AWWA C.602-89 413 ISO 7/2 203 
CP 1004 062 ISO 7005/2, 3 207 
CP 112, 2 666 ISO 7-1/2 223 
CP 2004 665 ISO 7186 411 
CP 2005 658 ISO 7194 662 
CP 301 652 ISO 7268 231 
CP 310 651 ISO 752 918 
CP 312 302 ISO 7751 412 
CP 499 848 ISO 7752/5 929 
IEC 60072 011 ISO 8493 205 
IEC 60072, 72A 010 ISO 881 402 
IEC 600805 046 ISO 885, 888 914 
IEC 600827 048 ISO 887 925 
IEC 60085 023 ISO 898/2, 898/1 914 
IEE W. REGS (15TH EDITION) 018 ISO 965/3, 262 923 
ISO 1106-3, 7438 924 ISO DIS 4042 921 
ISO 1167 306 KENYA M.O.W. STANDARD SPEC. 804 
ISO 128, 2162, 2203, 5455, 5457 705 KS 04-290 049 
ISO 13 200 KS 05-459:5 606 
ISO 160 401 KS 06-149:2 300 
ISO 161/1 300 KS 06-248 1, 2 510 
ISO 161-1 825 VDB 2 101 
ISO 185 906 VDB PART C 902 
ISO 1920, 4012, 4108, 4013 117 VDMA 6280 035 
ISO 196 (TESTS) 206   
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1.All dimensions in (mm), Levels in (m).

2. All structural drawings to be read in conjunction with the
relevant architectural drawings unless specified otherwise and
any discrepancies reported to the engineeer immediately.

3.All excavations to be approved by the Structural Engineer

before concreting.

4. All unsuitable soils/materials to be removed and replaced with

approved suitable soils/materials.

5. All subgrade to be compacted.

6. Compaction is to be done in layers not exceeding 150mm

(thick) to 95% MDD

7. All concrete elements to be class C25 with a minimum cube

       crushing strength of 17.5 N/mm2 at 7 days and 25N/mm2 at

28 days, with 20mm maximum size aggregate in accordance

to BS 8110.

8. Blinding concrete to be class C15 with a minimum cube

crushing strength of 10.5N/mm2 at 7 days and 15N/mm2 at

28 days.

9. Reinforcement to be high yield ribbed T-bars with

characteristic yield strength of 500N/mm2 and in accordance

to BS 4449

10. All structural steel to be painted with two coats of Zinc

chromate primer, one coat after fabrication and the other

after erection

11. Minimum cover to reinforcement to be taken as 50mm in

substructure and 25mm in superstructure unless otherwise

specified.

12. All reinforcement works are to be approved by the Structural

Engineer before concreting.

13. MC to confirm the bar bending schedules with the relevant

structural drawings before cutting, and any discrepancy

reported to the Structural Engineer

14.  All surfaces in contact with fill to be painted with two coats of

bituminous emulsion; sprayed or panted.

15. Minimum laps to reinforcement to be:

T32 = 1600mm

T25 = 1250mm

T20 = 1000mm

T16 = 800mm

T12 = 600mm T10 = 500mm

T8 = 400mm

NOTES:
1.All dimensions in (mm), Levels in (m).

2. All structural drawings to be read in conjunction with the
relevant architectural drawings unless specified otherwise and
any discrepancies reported to the engineeer immediately.

3.All excavations to be approved by the Structural Engineer

before concreting.

4. All unsuitable soils/materials to be removed and replaced with

approved suitable soils/materials.

5. All subgrade to be compacted.

6. Compaction is to be done in layers not exceeding 150mm

(thick) to 95% MDD

7. All concrete elements to be class C25 with a minimum cube

       crushing strength of 17.5 N/mm2 at 7 days and 25N/mm2 at

28 days, with 20mm maximum size aggregate in accordance

to BS 8110.

8. Blinding concrete to be class C15 with a minimum cube

crushing strength of 10.5N/mm2 at 7 days and 15N/mm2 at

28 days.

9. Reinforcement to be high yield ribbed T-bars with

characteristic yield strength of 500N/mm2 and in accordance

to BS 4449

10. All structural steel to be painted with two coats of Zinc

chromate primer, one coat after fabrication and the other

after erection

11. Minimum cover to reinforcement to be taken as 50mm in

substructure and 25mm in superstructure unless otherwise

specified.

12. All reinforcement works are to be approved by the Structural

Engineer before concreting.

13. MC to confirm the bar bending schedules with the relevant

structural drawings before cutting, and any discrepancy

reported to the Structural Engineer

14.  All surfaces in contact with fill to be painted with two coats of

bituminous emulsion; sprayed or panted.

15. Minimum laps to reinforcement to be:

T32 = 1600mm

T25 = 1250mm

T20 = 1000mm

T16 = 800mm

T12 = 600mm T10 = 500mm

T8 = 400mm
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1.All dimensions in (mm), Levels in (m).

2. All structural drawings to be read in conjunction with the
relevant architectural drawings unless specified otherwise and
any discrepancies reported to the engineeer immediately.

3.All excavations to be approved by the Structural Engineer

before concreting.

4. All unsuitable soils/materials to be removed and replaced with

approved suitable soils/materials.

5. All subgrade to be compacted.

6. Compaction is to be done in layers not exceeding 150mm

(thick) to 95% MDD

7. All concrete elements to be class C25 with a minimum cube

       crushing strength of 17.5 N/mm2 at 7 days and 25N/mm2 at

28 days, with 20mm maximum size aggregate in accordance

to BS 8110.

8. Blinding concrete to be class C15 with a minimum cube

crushing strength of 10.5N/mm2 at 7 days and 15N/mm2 at

28 days.

9. Reinforcement to be high yield ribbed T-bars with

characteristic yield strength of 500N/mm2 and in accordance

to BS 4449

10. All structural steel to be painted with two coats of Zinc

chromate primer, one coat after fabrication and the other

after erection

11. Minimum cover to reinforcement to be taken as 50mm in

substructure and 25mm in superstructure unless otherwise

specified.

12. All reinforcement works are to be approved by the Structural

Engineer before concreting.

13. MC to confirm the bar bending schedules with the relevant

structural drawings before cutting, and any discrepancy

reported to the Structural Engineer

14.  All surfaces in contact with fill to be painted with two coats of

bituminous emulsion; sprayed or panted.

15. Minimum laps to reinforcement to be:

T32 = 1600mm

T25 = 1250mm

T20 = 1000mm

T16 = 800mm

T12 = 600mm T10 = 500mm

T8 = 400mm
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1. All dimensions are in mm, levels in (m).

2. Setting out to be checked and confirmed on site

before

commencing the works.

3. Foundation to be on firm ground determined on

site.

4. Lay bituminous felt dpc under all walls.

5. Lay 1000 gauge polythene sheet dpm under

floor slab.

6. walls are constructed of coral stones externally

and plastered internally.

7. All doors and windows except doors to wc's are

to be fitted with permanent vents on top.

8. All floors shall be ceramic tiles finish (saj ceramic

tiles or similar approved).

9. Floor shall be 600mm above the surrounding

ground level.
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1. All dimensions are in mm, levels in (m).

2. Setting out to be checked and confirmed on site

before

commencing the works.

3. Foundation to be on firm ground determined on

site.

4. Lay bituminous felt dpc under all walls.

5. Lay 1000 gauge polythene sheet dpm under floor

slab.

6. walls are constructed of coral stones externally and

plastered internally.

7. All doors and windows except doors to wc's are to

be fitted with permanent vents on top.

8. All floors shall be ceramic tiles finish (saj ceramic

tiles or similar approved).

9. Floor shall be 600mm above the surrounding

ground level.
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LEGEND

1. T- TRUSS (BLUE)
2.     R- RAFTER (RED)
3.     P- PURLIN (GREEN)

TRUSS SPACED AT 1800MM
RAFTERS SPACED AT 600MM
PURLINS SPACED AT 1500MM

4.     ROOF PLAN LAYOUT (LIGHT BLUE)

1. All dimensions are in mm, levels in (m).

2. Setting out to be checked and confirmed on site

before

commencing the works.

3. Foundation to be on firm ground determined on

site.

4. Lay bituminous felt dpc under all walls.

5. Lay 1000 gauge polythene sheet dpm under floor

slab.

6. walls are constructed of coral stones externally

and plastered internally.

7. All doors and windows except doors to wc's are to

be fitted with permanent vents on top.

8. All floors shall be ceramic tiles finish (saj ceramic

tiles or similar approved).

9. Floor shall be 600mm above the surrounding

ground level.
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1. All dimensions are in mm, levels in (m).

2. Setting out to be checked and confirmed on site

before

commencing the works.

3. Foundation to be on firm ground determined on site.

4. Lay bituminous felt dpc under all walls.

5. Lay 1000 gauge polythene sheet dpm under floor

slab.

6. walls are constructed of coral stones externally and

plastered internally.

7. All doors and windows except doors to wc's are to be

fitted with permanent vents on top.

8. All floors shall be ceramic tiles finish (saj ceramic tiles

or similar approved).

9. Floor shall be 600mm above the surrounding ground

level.
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FINISHED LEVEL

 1 : 100
ROOF PLAN

 1 : 100
EASTERN VIEW

 1 : 100
NORTHEN VIEW

 1 : 100
WESTERN VIEW

 1 : 100
SECTION A-A

 1 : 100
SECTION B-B

 1 : 100
FOUNDATION LEVEL

NOTES:

1. All dimensions are in mm, levels in (m).

2. Setting out to be checked and confirmed on site before

commencing the works.

3. Foundation to be on firm ground determined on site.

4. Lay bituminous felt dpc under all walls.

5. Lay 1000 gauge polythene sheet dpm under floor slab.

6. walls are constructed of coral stones externally and

plastered internally.

7. All doors and windows except doors to wc's are to be 

fitted with permanent vents on top.

8. All floors shall be ceramic tiles finish (saj ceramic tiles

or similar approved).

9. Floor shall be 600mm above the surrounding ground

level.
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1.All dimensions in (mm), Levels in (m).

2. All structural drawings to be read in conjunction with the
relevant architectural drawings unless specified otherwise and
any discrepancies reported to the engineeer immediately.

3.All excavations to be approved by the Structural Engineer

before concreting.

4. All unsuitable soils/materials to be removed and replaced with

approved suitable soils/materials.

5. All subgrade to be compacted.

6. Compaction is to be done in layers not exceeding 150mm

(thick) to 95% MDD

7. All concrete elements to be class C25 with a minimum cube

       crushing strength of 17.5 N/mm2 at 7 days and 25N/mm2 at

28 days, with 20mm maximum size aggregate in accordance

to BS 8110.

8. Blinding concrete to be class C15 with a minimum cube

crushing strength of 10.5N/mm2 at 7 days and 15N/mm2 at

28 days.

9. Reinforcement to be high yield ribbed T-bars with

characteristic yield strength of 500N/mm2 and in accordance

to BS 4449

10. All structural steel to be painted with two coats of Zinc

chromate primer, one coat after fabrication and the other

after erection

11. Minimum cover to reinforcement to be taken as 50mm in

substructure and 25mm in superstructure unless otherwise

specified.

12. All reinforcement works are to be approved by the Structural

Engineer before concreting.

13. MC to confirm the bar bending schedules with the relevant

structural drawings before cutting, and any discrepancy

reported to the Structural Engineer

14.  All surfaces in contact with fill to be painted with two coats of

bituminous emulsion; sprayed or panted.

15. Minimum laps to reinforcement to be:

T32 = 1600mm

T25 = 1250mm

T20 = 1000mm

T16 = 800mm

T12 = 600mm T10 = 500mm

T8 = 400mm
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1.All dimensions in (mm), Levels in (m).

2. All structural drawings to be read in conjunction with the
relevant architectural drawings unless specified otherwise and
any discrepancies reported to the engineeer immediately.

3.All excavations to be approved by the Structural Engineer

before concreting.

4. All unsuitable soils/materials to be removed and replaced with

approved suitable soils/materials.

5. All subgrade to be compacted.

6. Compaction is to be done in layers not exceeding 150mm

(thick) to 95% MDD

7. All concrete elements to be class C25 with a minimum cube

       crushing strength of 17.5 N/mm2 at 7 days and 25N/mm2 at

28 days, with 20mm maximum size aggregate in accordance

to BS 8110.

8. Blinding concrete to be class C15 with a minimum cube

crushing strength of 10.5N/mm2 at 7 days and 15N/mm2 at

28 days.

9. Reinforcement to be high yield ribbed T-bars with

characteristic yield strength of 500N/mm2 and in accordance

to BS 4449

10. All structural steel to be painted with two coats of Zinc

chromate primer, one coat after fabrication and the other

after erection

11. Minimum cover to reinforcement to be taken as 50mm in

substructure and 25mm in superstructure unless otherwise

specified.

12. All reinforcement works are to be approved by the Structural

Engineer before concreting.

13. MC to confirm the bar bending schedules with the relevant

structural drawings before cutting, and any discrepancy

reported to the Structural Engineer

14.  All surfaces in contact with fill to be painted with two coats of

bituminous emulsion; sprayed or panted.

15. Minimum laps to reinforcement to be:

T32 = 1600mm

T25 = 1250mm

T20 = 1000mm

T16 = 800mm

T12 = 600mm T10 = 500mm

T8 = 400mm
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Schedule of Bills of Quantities  

 

Bills of Quantities 

Bill No. Description 

1 Preliminaries & General 

2 Faecal Sludge Treatment Facility 

2.1 Site Works 

  Civil 

2.5.1 Ponds and Wetland 

2.7.1 Administration and Laboratory Building 

2.8.1 Guard Room 

W3X Road & Parking 

W3E Sawdust Laydown Area 

W4 Equalization Tank 

W5 Dewatering Plant 

W6 Dryer & Briquetting building 

W7 Briquette Storage Building 

W8 Walking floor trench 

W10 Biosolids slab 

  Mechanical  

2.5.1 Ponds and Wetland 

2.7.1 Administration and Laboratory Building 

2.8.1 Guard Room 
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W3E Sawdust Laydown Area 

W4 Equalization Tank 

W5 Dewatering Plant 

W6 Dryer & Briquetting building 

W7 Briquette Storage Building 

W8 Walking floor trench 

W10 Biosolids slab 

 Electrical 

W1E Electrical 

W2E Substation 

3 Schedule of Dayworks 
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MALINDI FAECAL SLUDGE TREATMENT PLANT  
1. COSTS FOR CIVIL AND ELECTROMECHANICAL WORKS  

     

BILL NO.  DESCRIPTION 
CIVIL 
COST 
(KSH) 

ELECTROMECHANICAL 
COST(KSH) 

TOTAL 
(KSH) 

1.0 PRELIMINARY & GENERAL ITEMS    
W2 SITE WORKS    
2.5.1 PONDS AND WETLANDS    
2.7.1 ADMINISTRATION AND LABORATORY BUILDING    
2.8.1 GUARD ROOM    
W3X ROADS & PARKINGS    
W3E SAWDUST LAYDOWN AREA    
W4 EQUALISATION TANK    
W5 DEWATERING PLANT    
W6 DRYER & BRIQUETTING BUILDING    
W7 BRIQUETTE STORAGE BUILDING    
W8 WALKING FLOOR TRENCH    
W10 BIOSOLIDS SLAB    
W1E POWER SUPPLY AND ELECTRICAL WORKS    
W2E SUBSTATION    
     
  SUB-TOTAL (A)     
      

2. COSTS FOR PROVISIONAL SUMS  
2.1 DAYWORK - LABOUR      
2.2 DAYWORK - PLANT      
2.3 DAYWORK - MATERIALS      
2.4 CONTIGENCIES: 10% OF SUB-TOTAL (A)      
  SUB-TOTAL (B)       
         
  TOTAL =  SUB -TOTAL(A) + SUB -TOTAL (B)       
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Bill no. 1 PRELIMINARY AND GENERAL ITEM   FSTP FOR MALINDI 

ITEM NO. ITEM DESCRIPTION UNIT QUANTITY 
RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

1 Contractual Requirements          
1.1 Allow for provision of Performance Security in accordance with 

Clause 52 of Section VIII of the General Conditions. L.S 1   - 

1.2 Allow for provision of Insurance of Works in accordance with 
Clause 13 of Section VIII of the General Conditions. L.S 1   - 

1.3 Allow for provision of Third Party Insurance (including Employer's 
Property) all in accordance with Clause 13 of Section VIII of the 
General Conditions. 

L.S 1   - 

1.4 Allow for provision of Insurance against Accident to Workmen in 
accordance with Clause 13 of Section VIII of the General 
Conditions. 

L.S 1   - 

2 Special Requirements          
2.1 Contractor's Camp and Storage Yard : Allow for establishment of 

the Contractor's Camp(s), Offices, Storage Yard and other facilities 
including mobilization, demobilization and removal on Completion.  
Include for all equipment, temporary measures, machines, tools, 
materials, facilities for workers, water and electricity supply etc. all 
as specified for execution of the Works, for the entire Contract 
Period.  Note:  The Employer has no available land to offer for 
Contractor's Camp, storage of materials and prepara tion of 
concrete etc.   Identification and procurement of suitable area of 
land for Contractor's Camp whether rented or purchased is the 
responsibility of the Contractor.  Details of proposed land where 
the Contractor will establish his camp(s) to be sub mitted with 
the Bid.  

L.S 1   - 

2.2 Allow a P.C. Sum of Kshs.500,000.00 for training of Employer's / 
Water Service Provider's Staff during Construction, Testing and 
Commissioning of the Works as specified. 

P.C. 1 500,000.00 500,000.00 

2.3 Add …….% for profit, administration, attendance upon, overheads, 
etc. for Item 2.2 above %   500,000.00 - 

2.4 Test Running of the Works : Contractor to Test-run the newly 
constructed / rehabilitated facilities for a period of 4 weeks upon 
completion of the Works including measurement and production of 
performance data (sewerage influent quantity, influent / effluent 
quality etc.).  Test Running to be carried out in close liaison with 

month 1   - 
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the Water Services Provider's Staff. The Contractor to allow for 'on 
job' training of Operation and Maintenance Staff, Tools, etc., during 
the test running period and ensure that the operations are carried 
out full time on a 24 hour basis, all in accordance with Clause 137 
of the General and Specific Specifications.  

2.5 Allow for provision of As-Built Drawings in accordance with Clause 
143 of the General and Specific Specifications. L.S 1   - 

2.6 Allow for provision of Operation and Maintenance (O&M) Manuals 
in accordance with Clause 139 of the General and Specific 
Specifications. 

L.S 1   - 

2.7 Allow for provision for carrying out of geotechnical survey L.S 1   - 
3 Specified Requirements          
  Sign Boards          
3.1 Provide and erect sign boards at the site indicated by the 

Engineer's Representative and in accordance with the Conditions 
of Contract. Details of the sign Board are shown on the standard 
drawings 

Nr 4 45,000.00 180,000.00 

  Setting Out and Survey Work          
3.2 Allow for Setting Out of the Works in accordance to Clause 104 of 

Section I, General & Specific Specifications of Bid Document 
Volume II.  The Work will mainly comprise of establishment of 
Level Datum, setting out of the Works in accordance with 
Specifications, staking out of the construction wayleave along all 
Sewer Line routes and/or for the sludge handling facility and 
preparation of Setting Out Survey Report, the structural calculation 
report and the structural drawings, including submission to the 
Engineer for approval. 
The Setting Out Work / Survey Work including production of 
Survey Drawings to an agreed scale will include the following: 
i) Topographical Survey of proposed sites for 2 Nr Sludge Handling 
facility at 10m grid interval including preparation of layout plans 
with contours at 0.5m interval; 
ii) Structural calculation report; 
iii) Structural drawings 

L.S 2   - 

3.3 
 
 
 
 

Allow a P.C. Sum of Kshs. 500,000.00 for Provision and 
maintenance of Survey Equipment as specified under Clause 
101(e) of the General and Particular Specifications of Bidding 
Document Volume II, for the sole use of the Resident Engineer 
during the duration of the Contract. Equipment to revert to the 
Employer at the end of the Contract. 

P.C 1 500,000.00 500,000.00 
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3.4 Sanitation.  The sanitation of the works shall be arranged and 

maintained by the Contractor to the satisfaction of the Government 
and/or Local Authorities and the Project Manager. The site of the 
sanitation facilities shall be agreed with the Architect and the works 
shall not be commenced before the sanitary accommodation has 
been approved by the Project Manager and the Authorities. The 
Contractor will be required to pay all conservancy charges and 
employ adequate sweepers on the site to ensure clean maintenance 
and daily disinfecting of the sanitation facilities upon completion of 
the works.  The sanitation facilities and any temporary drain shall be 
removed and all works and surfaces disturbed made good and 
whole area disinfected and left clean and free from pollution all to 
the satisfaction of Project Manager and local authorities. 

month 12   

3.5 Security.  The Contractor shall be entirely responsible for the 
security of the works, stores materials, personnel, etc., both his own 
and Sub-contractors and shall provide all necessary watching, 
lighting and other precautions as necessary to ensure the security 
and the protection of the public. 

month 12   

3.6 Utilities . The Contractor shall provide at his own cost and risk all 
necessary water and electricity required for use in the works. The 
Contractor must make his own arrangements for connections to the 
nearest suitable water and electricity main and for metering the 
same. He must also provide temporary storage tanks and meter as 
required at his own cost and clear away when no longer required 
and make good on completion to the entire satisfaction of the 
Architect.  The Contractor shall pay all charges in connection 
therewith. No guarantee is given that sufficient water will be 
available from the main and the Contractor, must make his own 
arrangements for augmenting this supply at his own cost if 
necessary. 

month 12   

4 Vehicles          
4.1 P.C. Sum of Kshs. 7,500,000.00 for supply of 1Nr. 4WD Double-

Cab Pick-up Vehicles to be used by the Resident Engineer and his 
staff, including registration, inspection, etc.  The vehicle to revert to 
the Employer after completion of Contract.  Minimum specifications 
include but not limited to the following: 
• 2.8 litre Turbo Diesel Engine 

P.C 1 7,500,000.00 7,500,000.00 



Section IV. Bidding Forms     

8  

• Rear Differential Gear Lock 
• Braking System to include ABS (Anti-Lock Brake System) 
• Power Steering with adjustable Steering Column 
• Electronic Fuel Injection System. 
• 5 Speed Manual Transmission 
• Power Windows and Air Conditioning 
• Immobilizer and Alarm System 
• Fuel tank capacity between 80 litres and 100 litres 

4.2 P.C. Sum of Kshs 375,000.00 for provision of Comprehensive 
Insurance Cover for the Project Vehicles above up to the end of the 
Defects Liability Period.  

P.C. 1 375,000.00 375,000.00 

4.3 P.C. Sum of Kshs. 600,000.00 for Running and Maintaining the 
Project Vehicles procured under the items above including costs of 
transfer to the Employer at the end of Contract. 

month 12 50,000.00 600,000.00 

4.4 P.C. Sum of Kshs. 250,000.00 for provision of  temporary Project 
Supervision Vehicles whilst the vehicles under the Contract are 
being procured, including cost of vehicle hire, fuels, lubricants, 
servicing, and any other related running costs. 

month 2 125,000.00 250,000.00 

4.5 Add ……. % for profit, administration, attendance upon, overheads, 
etc. for Items chapter 4 above. %   8,725,000.00 - 

5 Offices and Accommodation          
5.1 Allow a P.C. Sum of Kshs. 8,100,000.00 for: 

1nr Environmental Expert(Kshs 175,000.00 monthly salary) 
1nr Assistant Sociologist( Kshs 100,000.00 monthly salary) 
1nr Environmentalist Assistant( Kshs 100,000.00 monthly salary); 
1nr Assistant Engineer( Kshs 100,000.00 monthly salary) 
2nr Inspector of Works( Kshs 100,000.00 monthly salary each); 
ref clause 101(c) of the General and Specific Specifications of 
Bidding Document Volume II. (Note: The Staff to be employed by 
the Contractor but to be under the exclusive day to day instruction 
of the Resident Engineer). The rate to include for all overtime, 
requisite Government of Kenya mandatory deductions, etc. all 
necessary for the Staff to perform their duties. The minimum 
relevant experience and qualifications for the Staff should be as 
indicated in the Specifications. 

month 12 675,000.00 8,100,000.00 

5.2 Allow a P.C. Sum of Kshs. 5,436,000.00 for provision of furnished 
Accommodation allowance ( including  Electricity, Water Supply, 
Beddings etc.) for the use of: 
1nr Assistant Resident Engineer(Kshs 120,000.00 monthly) 
1nr Environmental Expert(Kshs 70,000.00 monthly) 

month  12 453,000.00 5,436,000.00 
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1nr Assistant Sociologist( Kshs 45,000.00 monthly) 
1nr Environmentalist Assistant( Kshs 45,000.00 monthly); 
1nr Assistant Engineer( Kshs 45,000.00 monthly) 
2nr Inspector of Works( Kshs 45,000.00 monthly each); 
1nr Inspector of Works( Kshs 38,000.00 monthly); 

5.3 Add …….% for profit, administration, attendance upon, 
overheads,etc. for Items above. 

%   13,536,000.00 - 

5.4 Site office . The contractor shall provide a site office at each site. 
The offices shall be competed and ready for use within (6) six weeks 
from the date of site possession subjected to liquated damages of 
Kshs 30,000.00 per day from non- completion. Each office shall 
comprise a meeting room, two single user rooms, a kitchenette and 
ablution facilities. The contractor shall submit the plans for approval 
prior to construction. The site office shall be equipped with sufficient 
furniture and equipment to permit the Project Manager to hold site 
meetings in it, and for the Clerk of Works and any other site staff to 
operate efficiently. Site office shall not be used for storage of 
materials. The Contractor shall make connections to drains and 
water mains all to the satisfaction of the Architect and Local 
Authority. The Contractor shall pay for all charges for connections, 
and water bills during construction and maintenance period. The 
Contractor shall also allow for providing the services of a cleaner for 
keeping both office and the closet in a clean and sanitary condition 
from commencement to the completion of the works.  

month  12   

6 ENVIRONMENTAL, SOCIAL, HEALTH AND SAFETY 
REQUIREMENTS         

6.1 Allow a P.C Sum of Kshs 1,000,000.00 for Quarterly Environmental 
Audit of the Contractor's ESMP by a registered NEMA Lead Expert. 

P.C 1 1,000,000.00 1,000,000.00 

6.2 Allow a P.C Sum of Kshs 1,000,000.00 for Carrying out a Training 
program including stakeholder engagement and consultation for 
HIV/AIDS awareness, Sexually Transmitted Infections (STI), 
Sexually Transmitted Diseases (STD), Gender Based Violence 
(GBV) and Sexual Exploitation and Abuse (SEA) and COVID-19. 

P.C 1 1,000,000.00 1,000,000.00 

6.3 Allow a P.C Sum of Kshs 500,000.00 for Training of Employer / 
Engineer's and Contractor's Staff on Environmental, Social, Health 
and Safety issues 

P.C 1 500,000.00 500,000.00 

6.4 Add …….% for profit, administration, attendance upon, 
overheads,etc. for Items above. 

%   2,500,000.00 - 

6.5 Noise and vibration, spot measurements of the parameters 
stipulated in Legal Notice No. 61 – The Environmental Management 

month 12 10,000.00 120,000.00 
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and Coordination (Noise and Excessive Vibration Pollution Control) 
Regulations, 2009 of the Republic of Kenya. 

6.6 Surface water quality, spot measurements of the parameters 
stipulated in Environmental Management and Coordination (Water 
Quality) Regulations of the Republic of Kenya published as Legal 
the Notice No. 120 on 29 September 2006 in the Kenya Gazette 

month 12 15,000.00 180,000.00 

6.7 Allow for any other costs associated with compliance with 
Environmental, Health and Safety Requirements as per the 
Particular Specifications of Bidding Document Volume II and the 
Environmental & Social Management Plan (ESMP) as required by 
Government Agencies and Prevailing Legislation. The Cost under 
this item to include preparation of the relevant ESHS documents 
(ESMP, HSMP & Code of Conduct etc.) 

L.S 1 1,000,000.00 1,000,000.00 

7 PROVISIONAL SUM          
7.1 Allow a provisional sum for extension of power supply to the site 

including 1nr transformer and incidental accessories and inspection 
by Kenya Power agents 

L.S 1 500,000.00 500,000.00 

  Carried to Summary - PRELIMINARY AND GENERAL 
ITEM 
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Bill no. 
2.5.1 

PONDS AND WETLANDS FSTP FOR MALINDI 

Item 
No. 

Description  Amount (Kshs)  

      

  SUMMARY SHEET.   

      

2.5.2.1  ANAEROBIC POND   
2.5.2.2  FACULTATIVE POND   
2.5.2.3  MATURATION PONDS  
2.5.2.4  WETLANDS   
     
     

  Carried to Summary - PONDS AND WETLANDS  

 

Bill no. 
2.5.2.1 

ANAEROBIC POND     FSTP FOR MALINDI 

ITEM 
NO. 

ITEM DESCRIPTION U.M QUANTITY 
RATE 

VAT Inclusive 
(Kshs) 

 AMOUNT 
(Kshs.)  

  DEMOLITION AND SITE CLEARANCE          

            

  General clearance          

            

2.2 D1 Open bush and thicket in and around the ponds. Locally disposed ha 0.25                        -    
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  Removal of trees and stumps          

             

2.2 D21 Trees of girth: 500mm - 1m, locally disposed (provisional) nr  5.0                        -    

             

  (a) Inlet Distribution Chamber           

  Excavation and filling for structures           

             

2.2 E42 Excavation in embankment for chambers  m³ 13                        -    

             

  Filling and compaction           

             

2.2 E637 300mm compacted hardcore to bottom of structure  m3 4                        -    

             

2.2 E634 Selected gravel fill under structures m3 6                        -    

             

  Provide and place In -situ concrete to specifications           

             

2.2 F511 75 mm thick grade C15/20 blinding concrete m³ 1                        -    

             

2.2 F621  Grade C25/20 reinforced concrete m³ 8                        -    
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2.2 G2  High yield steel reinforcement to specifications t 0.48                        -    

             

  Concrete ancillaries           

             

2.2 
G241.1 

F1- Plane vertical formwork to walls m² 22                        -    

             

2.2 
G241.2 

F3- Plane vertical formwork to walls m² 22                        -    

             

2.2 G651 Water stops for expansion joints  m 9                        -    

             

  Pipework           

  All uPVC pipes shall be Class D and Concrete pipes to specified BS           

             

2.2 I541 250 mm concrete pipes m 106                        -    

             

2.2 N18 GMS open mesh flooring m² 6                        -    

             

2.2 N13 Stainless steel steps to specifications m 5                        -    

             

2.2 J88 Supply and install 250mm diameter penstocks to specifications nr 2                        -    
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PAGE TOTAL                           -    

            

  (a) Inlet Chambers          

            

  Excavation for structures          

            

2.2 E422 Excavation in embankment for chambers  m³ 28                        -    

                               -    

  Filling and compaction                             -    

                               -    

2.2 E637 300mm compacted hardcore to bottom of structure m3 4                        -    

                               -    

  Provide and place In -situ concrete to specifications                             -    

                               -    

2.2 F511 75mm thick grade C15/20 blinding concrete m³ 0.9                        -    

                               -    

2.2 F621  Grade C25/20 reinforced concrete m³ 17                        -    

                               -    

2.2 G2 High yield steel reinforcement to specifications t 0.95                        -    

                               -    

  Concrete ancillaries                             -    
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                               -    

2.2 
G241.1 

F1- Plane vertical formwork to walls m² 44                        -    

                               -    

2.2 
G241.2 

F3- Plane vertical formwork to walls m² 44                        -    

                               -    

2.2 G651 Water stops for expansion joints  m 18                        -    

                               -    

2.2 I521 Supply and install 200mm Dia DI feeder pipes. Incl for GMS bolts and 
traps as shown in drawing 

m 48                        -    

                               -    

2.2 N18 GMS open mesh flooring m2 6                        -    

                               -    

2.2 N13 Supply and Install of Stainless steel Steps as shown in Drawing m 4.4                        -    

                               -    

2.2 N14 Hand railing as shown on the drawing m 38                        -    

                               -    

  (b) Pond construction                             -    

                               -    

  Excavation for structures                            -    

                               -    

2.2 E411 Excavation of Top soil, max depth n.e 0.25m; m3 368                        -    
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                               -    

2.2 E422 Excavation of material other han topsoil, rock or artificial hard rock m3 5318                        -    

                               -    

2.2 E423 Extra over for excavation of rock (Provisional) m3 1595                        -    

                               -    

  Filling to  stated depth or thickness including compaction                             -    

                               -    

2.2 
E614.1 

300mm thick Pond lining with suitable excavated material re-used from 
stockpile 

m³ 143                        -    

                               -    

2.2 
E614.2 

Compaction of Embarkment and pond with suitable excavated material re-
used from stockpile 

m³ 788                        -    

                               -    

2.2 E637 300mm compacted hardcore to bottom of piers and concrete protection 
slab 

m3 331.2                        -    
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  Provide and place in -situ concrete to specifications          

            

2.2 F511 75mm thick blinding on embankment for erosion protection slab and piers.  m³ 560                        -    
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                               -    

   Grade C25/20 reinforced concrete using sulphate res isting cement                             -    

                               -    

2.2 
F621.1 

75mm thick concrete slab on embankment.  m³ 559                        -    

                               -    

2.2 
F621.2 

225mm thick concrete erosion protection slab m³ 590                        -    

                               -    

2.2 F653 Grade C25/20 reinforced concrete piers m³ 14                        -    

                               -    

2.2 
G200.1 

High yield steel reinforcement to specifications for concrete erosion 
protection slab & piers 

t 2.06                        -    

                               -    

2.2 
G200.2 

Provide and fix A252 fabric reinforcement to 75 mm thick slab m² 1291                        -    

                               -    

2.2 G621 Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 323                        -    

                               -    

  Concrete ancillaries                             -    

                               -    

2.2 
G241.1 

F1- Plane vertical formwork to footings m² 
4.8 

                       -    
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                               -    

2.2 
G241.2 

F3- Plane vertical formwork to piers m² 56                        -    

                               -    

                               -    

  (c) Drainage Platform                             -    

                               -    

2.2 E42 Excavate in embankment and base of pond for footings m³ 11                        -    

                               -    

2.2 E43 Extra Over for excavation in rock  m³ 2                        -    

                               -    

  Filling and compaction                             -    

                               -    

2.2 E637 300mm compacted hardcore to bottom of structures m3 7                        -    

                               -    

2.2 E634 Backfilling and compaction m3 7                        -    

            

PAGE TOTAL                           -    

            

  Provide and place In -situ concrete to specifications           
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2.2 F511 75mm thick blinding under footings and sump m³ 3                        -    

                               -    

2.2 F621 Grade C25/20 reinforced concrete for piers, Platform and sump m³ 46                        -    

                               -    

2.2 G2 High yield steel reinforcement to specifications t 6                        -    

                               -    

  Concrete ancillaries                             -    

                               -    

2.2 
G241.1 

F1- Plane vertical formwork to footings m² 15                        -    

                               -    

2.2 
G241.2 

F3- Plane vertical formwork to piers m² 20                        -    

                               -    

2.2 G211 F3- Plane horizontal formwork to soffit of slab m² 47                        -    

                               -    

2.2 N14 Supply and install handrails complete as specified m 78                        -    

                               -    

  (e) Outlet Chambers (4 Nos)                             -    

                               -    

  Excavation for structures                            -    

                               -    
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2.2 E42 Excavation in embankment for chambers  m³ 117                        -    

                               -    

  Filling and compaction                             -    

                               -    

2.2 E637 300mm compacted hardcore to bottom of structure m3 35                        -    

                               -    

  Provide and place In -situ concrete to specifications                             -    

                               -    

2.2 F511 75 mm thick grade C15/20 blinding concrete m3 9                        -    

                               -    

2.2 F621  Grade C25/20 reinforced concrete m³ 33                        -    

                               -    

2.2 G2 High yield steel reinforcement to specifications t 4                        -    

                               -    

  Concrete ancillaries                             -    

                               -    

2.2 
G241.1 

F1- Plane vertical formwork to walls m² 88                        -    

                               -    

2.2 
G241.2 

F3- Plane vertical formwork to walls m² 88                        -    

                               -    
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2.2 I521 Provide and lay 250 mm dia. concrete pipes, including building in of pipe 
to 200mm thick wall 

m 82                        -    

                               -    

2.2 G651 Water stops for expansion joints m 50                        -    

                               -    

2.2 K151 Precast concrete sewerage manhole Pipe nominal bore exceeding 200 not 

exceeding 300mm. Depth not exceeding 1.5m 

nr 4                        -    
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ANAEROBIC POND  TOTAL CARRIED TO POND & WETLANDS SUMMARY                            -    
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Bill no. 
2.5.2.2 

FACULTATIVE POND     FSTP FOR MALINDI 

ITEM 
NO. 

ITEM DESCRIPTION U.M QUANTITY 
RATE 

VAT Inclusive 
(Kshs) 

 AMOUNT 
(Kshs.)  

            

  DEMOLITION AND SITE CLEARANCE          

  General clearance          

            

2.3 D1 Open bush and thicket in and around the ponds and dispose of material ha 0.49                      -    

             

2.3 D21 Trees of girth: 500mm - 1m, locally disposed  nr  10.00                      -    

             

  (a) Inlet Chamber           

  Excavation for structures           

             

2.3 E422 Excavation in embankment for chambers  m³ 15.00                      -    

             

  Filling and compaction           

             

2.3 E637 300mm compacted hardcore to bottom of structure m3 2.00                      -    
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  Provide and place In -situ concrete to specifications           

             

2.3 F511 75mm thick grade C15/20 blinding concrete m³ 1.00                      -    

             

2.3 F621  Grade C25/20 reinforced concrete m³ 6.00                      -    

             

2.3 G2 High yield steel reinforcement to specifications t 0.80                      -    

             

  Concrete ancillaries           

             

2.3 
G241.1 

F1- Plane vertical formwork to walls m² 
20.00                      -    

             

2.3 
G241.2 

F3- Plane vertical formwork to walls m² 
20.00                      -    

             

2.3 G651 Water stops for expansion joints  m 11.00                      -    

             

2.3 I521 Supply and installl 200mm dia DI feeder pipes. Incl for GMS bolts and 
traps as shown in drawing 

m 
20.00                      -    

             

2.3 N18 GMS open mesh flooring m2 3.00                      -    
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2.3 N13 Supply and Install of Stainless steel Steps as shown in Drawing m 3.00                      -    

             

2.3 N14 Hand railing as shown on the drawing m 26.00                      -    

             

  (c) Ponds construction           

             

  Excavation for structures           

             

2.3 E411 Excavation of Top soil, max depth n.e 0.25m; m3 1,040                      -    

             

2.3 E422 Excavation of material other than topsoil, rock or artificial hard rock m3 3,645                      -    

             

2.3 E423 Extra over for excavation of rock (provisional) m3 1,094                      -    
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  Filling to stated depth or thickness including comp action          

            

2.3 
E614.1 

300mm Pond lining with suitable excavated material re-used from 
stockpile 

m³ 
1733                      -    

             

2.3 
E614.2 

Compaction of embankment and pond with suitable excavated material re-
used from stockpile 

m³ 
2655.75                      -    

             

2.3 E637 300mm compacted hardcore to bottom of erosion protection slab and piers  m3 114.75                      -    

             

  Provide and place in -situ concrete to specifications           

             

2.3 F511 75mm thick blinding on embankment for erosion protection slab and piers.  m3 10.275                      -    

             

   Grade C25/ 20 reinforced concrete using sulphate re sisting cement           

             

2.3 
F621.1 

75mm thick concrete slab on embankment.  m³ 
36.3                      -    

             

2.3 
F621.2 

225mm thick concrete erosion protection slab m³ 
108.9                      -    
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2.3 F653 Grade C25/20 reinforced concrete piers m³ 8                      -    

             

2.3 G2 High yield steel reinforcement to specifications for concrete erosion 
protection slab & piers 

t 1 
                     -    

             

2.3 G2 Provide and fix A252 fabric reinforcement to 75 mm thick slab m² 161.172                      -    

             

2.3 G621 Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 
80.586                      -    

             

  Concrete ancillaries           

             

2.3 
G241.1 

F1- Plane vertical formwork to footings m² 
4.8                      -    

             

2.3 
G241.2 

F3- Plane vertical formwork to piers m² 32 
                     -    

             

  (d) Access Ramp           

             

2.3 
E614.2 

Selected fill on slopes and floors of ponds for ramp m³ 
766                      -    

             



Section IV. Bidding Forms     

27  

  Provide and place in -situ concrete to specifications  Grade C25/20 
reinforced concrete using sulphate  resisting cemen t 

  

       

             

2.3 F621 150 mm thick concrete slab on embankment  m³ 96                      -    

             

2.3 G2 Provide and fix A252 fabric reinforcement to 150 mm thick slab m² 320                      -    

            

2.3 G621 Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 
50                      -    
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  (e) Drainage Platform          

            

2.3 E42 Excavate in embankment and base of pond for footings m³ 10                      -    

             

2.3 E43 Extra Over for excavation in rock m³ 2                      -    

             

  Filling and compaction           
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2.3 E637 300mm compacted hardcore to bottom of structures m3 10                      -    

             

2.3 E634 Backfilling and compaction m3 6                      -    

             

  Provide and place In -situ concrete to specifications           

             

2.3 F511 75mm thick class C15/20 blinding under footings and sump bottom m³ 4                      -    

             

2.3 F621  Grade C25/20 reinforced concrete m³ 34                      -    

             

2.3 G2 High yield steel reinforcement to specifications t 4.60                      -    

             

  Concrete ancillaries           

             

2.3 
G241.1 

F1- Plane vertical formwork to footings m² 
24                      -    

             

2.3 
G241.2 

F3- Plane vertical formwork to piers m² 
44                      -    

             

2.3 G211 F3- Plane horizontal formwork to soffit of slab m² 52                      -    
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2.3 N14 Supply and install handrails complete as specified m 50                      -    

             

  (f) Outlet Chambers (4 Nos)           

             

  Excavation for structures           

             

2.3 E42 Excavation in embankment for chambers  m³ 114                      -    

             

  Filling and compaction           

             

2.3 E637 300mm compacted hardcore to bottom of structure m3 28                      -    

             

  Provide and place In -situ concrete to specifications           

             

2.3 F511 75 mm thick grade C15/20 blinding concrete m3 10                      -    

             

2.3 F621  Grade C25/20 reinforced concrete m³ 56                      -    

             

2.3 G2 High yield steel reinforcement to specifications t 8                      -    
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  Concrete ancillaries           

             

2.3 
G241.1 

F1- Plane vertical formwork to walls m² 
130                      -    

             

2.3 
G241.2 

F3- Plane vertical formwork to walls m² 
130                      -    

       

B.21.2 

EARTHWORKS 
Geotextiles 
Filling 
Supply and installation of pond lining by methods specified and to depths 
as shown in the drawings with the following materials 
Bidim geotextile grade A64 as per product data sheet. 

m2 4,160.00   - 
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2.3 I521 Provide and lay 250 mm dia. concrete pipes, including building in of pipe 
to 200mm thick wall 

m 
60                      -    

             

2.3 G651 Water stops for expansion joints m 50                      -    

             

2.3 K151 Precast concrete sewerage manhole Pipe nominal bore exceeding 200 not 

exceeding 300mm. Depth not exceeding 1.5m 

nr 
6                      -    
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PAGE TOTAL                           -    

FACULTATIVE POND  TOTAL CARRIED TO POND & WETLANDS SUMMARRY                          -    

 

 

Bill no. 
2.5.2.3 

MATURATION POND     FSTP FOR MALINDI 

ITEM 
NO. 

ITEM DESCRIPTION U.M QUANTITY 
RATE 

VAT Inclusive 
(Kshs) 

 AMOUNT 
(Kshs.)  

  DEMOLITION AND SITE CLEARANCE          

            

  General clearance          

            

2.4 D1 Open bush and thicket in and around the ponds. Locally disposed Ha 0.12                         -  

             

  Removal of trees and stumps           

             

2.4 D21 Trees of girth: 500mm - 1m, locally disposed nr  5.0                         -  

             

  (a) Inlet Chamber           
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  Excavation for structures           

             

2.4 E422 Excavation in embankment for chambers  m³ 15.0                         -  

             

  Filling and compaction           

             

2.4 E637 300mm compacted hardcore to bottom of structure m3 2.2                         -  

             

  Provide and place In-situ concrete to specificati ons           

             

2.4 F511 75mm thick grade C15/20 blinding concrete m³ 0.5                         -  

             

2.4 F621  Grade C25/20 reinforced concrete m³ 5.5                         -  

             

2.4 G2 High yield steel reinforcement to specifications t 0.7                         -  

             

  Concrete ancillaries           

             

2.4 
G241.1 

F1- Plane vertical formwork to walls m² 20.0                         -  
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2.4 
G241.2 

F3- Plane vertical formwork to walls m² 20.0                         -  

             

2.4 G651 Water stops for expansion joints  m 20.0                         -  

             

2.4 I521 
Supply and install 200mm Dia DI feeder pipes. Incl for GMS bolts and 
traps as shown in drawing 

m 16.0                         -  

             

2.4 N18 GMS open mesh flooring m2 4.0                         -  

             

2.4 N13 Supply and Install of Stainless steel Steps as shown in Drawing m 3.0                         -  

             

2.4 N14 Hand railing as shown on the drawing m 15.0                         -  

             

  (b) Pond construction           

             

  Excavation for structures           

             

2.4 E411 Excavation of Top soil, max depth n.e 0.25m; m3 480                         -  

             

2.4 E422 Excavation of material other than topsoil, rock or artificial hard rock m3 2,302                         -  
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2.4 E423 Extra over for excavation of rock m3 691                         -  

            

  Filling to stated depth or thickness including comp action          

             

2.4 
E614.1 

300mm thick Pond lining with suitable excavated material re-used from 
stockpile 

m³ 168.114                         -  

             

2.4 
E614.2 

Compaction of embankment and pond with suitable excavated material re-
used from stockpile 

m³ 369.6                         -  

             

2.4 E637 
300mm compacted hardcore to bottom of structure (Concrete Protection 
slab+Piers) 

m3 62.658                         -  

             

  Provide and place in-situ concrete to specification s          

             

2.4 F511 75 mm thick blinding on embankment for erosion protection slab and piers.  m³ 7.791                         -  
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  Grade C25/ 20 reinforced concrete using sulphate re sisting cement          

             

2.4 
F621.1 

75mm thick concrete slab on embankment.  m³ 26.364                         -  

             

2.4 
F621.2 

225mm thick concrete erosion protection slab m³ 79.092                         -  

             

2.4 F653 Grade C25/20 reinforced concrete piers m³ 7                         -  

             

2.4 G2 
High yield steel reinforcement to specifications for concrete erosion 
protection slab & piers 

t 
1.28 

                        -  

             

2.4 G2 Provide and fix A252 fabric reinforcement to 75 mm thick slab m² 117.05616                         -  

             

2.4 G621 
Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 58.52808                         -  

             

  Concrete ancillaries           

             

2.4 
G241.1 

F1- Plane vertical formwork to footings m² 4.8                         -  
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2.4 
G241.2 

F3- Plane vertical formwork to piers m² 
27 

                        -  

             

  (c) Access Ramp           

2.4 
E614.2 

Selected fill on slopes and floors of ponds for ramp m³ 340                         -  

             

  Provide and place in-situ concrete to specification s          

             

  Grade C25/ reinforced concrete using sulphate  resi sting cement          

            

2.4 F621 150mm thick concrete slab on embankment  m³ 42.5                         -  

             

2.4 G2 Provide and fix A252 fabric reinforcement to 150 mm thick slab m² 142.5                         -  

            

PAGE TOTAL                        -    

            

2.4 G621 
Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 25                         -  

             

  (d) Drainage Platform           
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2.4 E42 Excavate in embankment and base of pond for footings m³ 4.5                         -  

             

2.4 E43 Extra Over for excavation in rock m³ 1                         -  

            

  Filling and compaction           

             

2.4 E637 300mm compacted hardcore to bottom of structures m3 4.5                         -  

             

2.4 E634 Backfilling and compaction m3 2.25                         -  

             

  Provide and place In-situ concrete to specification s           

             

2.4 F621  Grade C25/20 reinforced concrete m³ 15                         -  

             

2.4 G2 High yield steel reinforcement to specifications t 2.0                         -  

             

  Concrete ancillaries           

             

2.4 
G241.1 

F1- Plane vertical formwork to footings m² 12                         -  
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2.4 
G241.2 

F3- Plane vertical formwork to piers m² 19                         -  

             

2.4 G211 F3- Plane horizontal formwork to soffit of slab m² 26                         -  

             

2.4 N14 Supply and install handrails complete as specified m 25                         -  

             

  (e) Outlet Chambers (4 Nos)           

             

  Excavation for structures           

             

2.4 E42 Excavation in embankment for chambers  m³ 57                         -  

             

  Filling and compaction           

             

2.4 E637 300mm compacted hardcore to bottom of structures m3 14                         -  

             

  Provide and place In-situ concrete to specificati ons          

            

2.4 F511 75 mm thick grade C15/20 blinding concrete m3 3.5                         -  
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2.4 F621  Grade C25/20 reinforced concrete m³ 28                         -  

             

2.4 G2 High yield steel reinforcement to specifications t 4                         -  

             

B.21.2 

EARTHWORKS 
Geotextiles 
Filling 
Supply and installation of pond lining by methods specified and to depths 
as shown in the drawings with the following materials 
Bidim geotextile grade A64 as per product data sheet. 

m2 1,918.00   - 

             

            

PAGE TOTAL                        -    

          

  Concrete ancillaries          

            

2.4 
G241.1 

F1- Plane vertical formwork to walls m² 65                         -  

            

2.4 
G241.2 

F3- Plane vertical formwork to walls m² 65                         -  

            

2.4 
GI521 

Provide and lay 250 mm dia. concrete pipes, including building in of pipe 
to 200mm thick wall 

m 30                         -  
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2.4 G651 Water stops for expansion joints m 12                         -  

            

2.4 K151 
Precast concrete sewerage manhole Pipe nominal bore exceeding 200 not 

exceeding 300mm. Depth not exceeding 1.5m 
nr                  3                          -  
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MATURATION POND TOTAL CARRIED TO POND & WETLANDS SUMMARY                       -    

 

Bill no. 
2.5.2.4 

WETLANDS     FSTP FOR MALINDI 

ITEM 
NO. 

ITEM DESCRIPTION U.M QUANTITY 
RATE 

VAT Inclusive 
(Kshs) 

 AMOUNT 
(Kshs.)  

            

  DEMOLITION AND SITE CLEARANCE          

            

  General clearance          

            

2.4 D1 Open bush and thicket in and around the ponds. Locally disposed Ha 0.040                         -  

             

  Removal of trees and stumps           
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2.4 D21 Trees of girth: 500mm - 1m, locally disposed nr  5.0                         -  

             

  (a) Inlet Chamber           

             

  Excavation for structures           

             

2.4 E422 Excavation in embankment for chambers  m³ 15.0                         -  

             

  Filling and compaction           

             

2.4 E637 300mm compacted hardcore to bottom of structure m3 2.2                         -  

             

  Provide and place In-situ concrete to specificati ons           

             

2.4 F511 75mm thick grade C15/20 blinding concrete m³ 0.5                         -  

             

2.4 F621  Grade C25/20 reinforced concrete m³ 5.5                         -  

             

2.4 G2 High yield steel reinforcement to specifications t 0.7                         -  
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  Concrete ancillaries           

             

2.4 
G241.1 

F1- Plane vertical formwork to walls m² 20.0                         -  

             

2.4 
G241.2 

F3- Plane vertical formwork to walls m² 20.0                         -  

             

2.4 G651 Water stops for expansion joints  m 20.0                         -  

             

2.4 I521 
Supply and install 200mm Dia DI feeder pipes. Incl for GMS bolts and 
traps as shown in drawing 

m 16.0                         -  

             

2.4 N18 GMS open mesh flooring m2 4.0                         -  

             

2.4 N13 Supply and Install of Stainless steel Steps as shown in Drawing m 3.0                         -  

             

2.4 N14 Hand railing as shown on the drawing m 15.0                         -  

             

  (b) Pond construction           

             

  Excavation for structures           
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2.4 E411 Excavation of Top soil, max depth n.e 0.25m; m3 100                         -  

             

2.4 E422 Excavation of material other than topsoil, rock or artificial hard rock m3 600                         -  
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2.4 E423 Extra over for excavation of rock m3 180                         -  

            

  Filling to stated depth or thickness including comp action          

             

2.4 
E614.1 

300mm thick Pond lining with suitable excavated material re-used from 
stockpile 

m³ 52.8                         -  

             

2.4 
E614.2 

Compaction of Embarkment and pond with suitable excavated material re-
used from stockpile 

m³ 140                         -  

             

2.4 E637 
300mm compacted hardcore to bottom of structure (Concrete Protection 
slab+Piers) 

m3 9.6                         -  

             

  Provide and place in-situ concrete to specification s          
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2.4 F511 75 mm thick blinding on embankment for erosion protection slab and piers.  m³ 5.4                         -  

             

  Grade C25/ 20 reinforced concrete using sulphate re sisting cement          

             

2.4 
F621.1 

75mm thick concrete slab on embankment.  m³ 8.4                         -  

             

2.4 
F621.2 

225mm thick concrete erosion protection slab m³ 12.6                         -  

             

2.4 F653 Grade C25/20 reinforced concrete piers m³ 6                         -  

             

2.4 G2 
High yield steel reinforcement to specifications for concrete erosion 
protection slab & piers 

t 
1.12 

                        -  

             

2.4 G2 Provide and fix A252 fabric reinforcement to 75 mm thick slab m² 112                         -  

             

2.4 G621 
Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 56                         -  

             

  Concrete ancillaries           
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2.4 
G241.1 

F1- Plane vertical formwork to footings m² 4.8                         -  

             

2.4 
G241.2 

F3- Plane vertical formwork to piers m² 
24 

                        -  
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2.4 G621 
Provide expansion  joints with 200-300mm water stops  or as specified 
with bitumen sealant fill 

m 25                         -  

             

  (d) Drainage Platform           

             

2.4 E42 Excavate in embankment and base of pond for footings m³ 4.5                         -  

             

2.4 E43 Extra Over for excavation in rock m³ 1                         -  

            

  Filling and compaction           

             

2.4 E637 300mm compacted hardcore to bottom of structures m3 4.5                         -  
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2.4 E634 Backfilling and compaction m3 2.25                         -  

             

  Provide and place In-situ concrete to specification s           

             

2.4 F621  Grade C25/20 reinforced concrete m³ 15                         -  

             

2.4 G2 High yield steel reinforcement to specifications t 2.0                         -  

             

  Concrete ancillaries           

             

2.4 
G241.1 

F1- Plane vertical formwork to footings m² 12                         -  

             

2.4 
G241.2 

F3- Plane vertical formwork to piers m² 19                         -  

             

2.4 G211 F3- Plane horizontal formwork to soffit of slab m² 26                         -  

             

2.4 N14 Supply and install handrails complete as specified m 25                         -  
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B.21.2 

EARTHWORKS 
Geotextiles 
Filling 
Supply and installation of pond lining by methods specified and to depths 
as shown in the drawings with the following materials 
Bidim geotextile grade A64 as per product data sheet. 

m2 528.00   - 

             

            

PAGE TOTAL                        -    

          

  Concrete ancillaries          

            

2.4 
G241.1 

F1- Plane vertical formwork to walls m² 65                         -  

            

2.4 
G241.2 

F3- Plane vertical formwork to walls m² 65                         -  

            

2.4 
GI521 

Provide and lay 250 mm dia. concrete pipes, including building in of pipe 
to 200mm thick wall 

m 30                         -  

            

2.4 G651 Water stops for expansion joints m 12                         -  
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2.4 K151 
Precast concrete sewerage manhole Pipe nominal bore exceeding 200 not 

exceeding 300mm. Depth not exceeding 1.5m 
nr                 3                          -  

            

            

PAGE TOTAL                        -    

            

WETLANDS TOTAL CARRIED TO POND & WETLANDS SUMMARY                       -    

 

 

 

Bill no. 2.7.1  ADMINISTRATION AND LABORATORY BUILDING    FSTP FOR MALINDI  

ITEM 
NO. CLASS  ITEM DESCRIPTION U.M. TOTAL 

QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

M-2.7-1.1 CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Ordinary Soil 
Excavation for foundations or trench in material other than 
topsoil, rock or artificial hard material, commencing surface 
is the formation level 
Depth  0.15-1m 

m³ 72.66   

M-2.7-1.2 CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Ordinary Soil 
Excavation for foundations or trench in material other than 
topsoil, rock or artificial hard material, commencing surface 
is the formation level 
Depth  1-2m 

m³ 36.56   

M-2.7-1.3 CLASS E 
EARTHWORKS 
Excavation for foundations or trench 
Ordinary Soil 

m³ 2.88   
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Excavation for foundations or trench in material other than 
topsoil, rock or artificial hard material, commencing surface 
is the formation level 
Depth  2-5m 

M-2.7-1.4 CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Rock 
Excavation for foundations or trench in rock, commencing 
surface is the exposed surface of the rock 
Depth  0,15-1m 

m³ 9.00   

M-2.7-1.5 CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Rock 
Excavation for foundations or trench in rock, commencing 
surface is the exposed surface of the rock 
Depth  1-2m 

m³ 9.00   

M-2.7-1.6 CLASS E 

EARTHWORKSExcavation for foundations or 
trenchRockExcavation for foundations or trench in rock, 
commencing surface is the exposed surface of the 
rockDepth  2-5m 

m³ 4.32   

M-2.7-1.7 CLASS E 

EARTHWORKS 
Excavation for foundations 
Disposal of Excavated Material 
Disposal of excavated material to sites as specified and as 
directed by the Engineer 
Rock 

m³ 11.16   

M-2.7-1.8 CLASS E 

EARTHWORKS 
Filling Structures - Murram 
Filling by methods specified and to depths as shown in the 
drawings with the following materials 
Selected excavated granular material other than topsoil, 
rock or artificial hard material to ground slab base and 
compacted to 98% MOD AASHTO 

m³ 139.25   

M-2.7-1.9 CLASS E 

EARTHWORKS 
Filling Ancillaries 
Filling 
Filling to Structures by methods specified and to depths as 
shown in the drawings with the following materials 
Imported rock (approved compacted hardcore) of size and 
grading; include sand blinding on top 

m³ 36.64   
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M-2.7-2.1 CLASS F 

IN-SITU CONCRETE 
Provision and placing  Mass Concrete 
Blinding or filling 
Provision and Placing blinding or filling concrete grade 
C15/40 

m³ 42.00   

M-2.7-2.2 CLASS F 

IN-SITU CONCRETEProvision and Placing Reinforced 
ConcreteBases, Footings, Ground Slabs, Walls and Beams 
or ColumnsProvision and placing reinforced concrete 
C25/20 

m³ 102.00   

M-2.7-2.3 CLASS G 

CONCRETE ANCILLARIES 
Formwork-Fair Finish 
Fair Finish Plane Horizontal 
Plane fair finish horizontal formwork of the following width 
Any width 

m² 63.00   

M-2.7-2.4 CLASS G 

CONCRETE ANCILLARIES 
Formwork-Fair Finish 
Fair Finish Plane Vertical 
Plane fair finish vertical formwork of the following width 
Any width 

m² 125.00   

M-2.7-2.5 CLASS G 

CONCRETE ANCILLARIES 
Reinforcement 
Deformed High Yield Steel  
High yield square twisted or ribbed bars to BS4449  and of 
the following sizes 
Nominal size, 6-20mm 

kg 650.00   

M-2.7-
2.5.1 CLASS G 

CONCRETE ANCILLARIES 
Reinforcement 
steel fabric mesh  
BRC A142 mesh to ground slabs 

m² 87.00   

M-2.7-2.6 CLASS G 

CONCRETE ANCILLARIES 
Concrete Accessories 
Finishing of top surfaces 
Finishing of top surfaces by the following methods 
Class U3 Steel float finish 

m² 112.00   

M-2.7-2.7 CLASS U 

BRICKWORK, BLOCKWORK AND MASONRYCoral Stone 
blocksCoral stone blocks to BS EN 1996-1-1, jointed with 
ordinary 1:4 cement mortar, hoop irons every three courses, 
and of the following thicknesses200 mm thick 

m²  160.00   

M-2.7-2.8 CLASS U BRICKWORK, BLOCKWORK AND MASONRY 
Coral stone blocks 

m 26.65   
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Damp proof course of bitumen impregnated fabric to BS 
6398 for the following wall thickness 
200 mm thick 

M-2.7-2.9 CLASS V 

PAINTING 
High Gloss 
Masonry 
External quality weather guard paint, two coats, to the 
following smooth concrete surfaces; include surface 
preparation 
Surfaces of walls inclined at an angle exceeding 60 degrees 
to the horizontal 

m² 320.00   

M-2.7-3.1 CLASS W 

WATER PROOFING 
Damp Proofing 
Rendering 
Surfaces to walls inclined at an angle exceeding 60 degrees 
to the horizontal in ordinary cement mortar 

m² 448.00   

M-2.7-3.2 CLASS W 

WATER PROOFING 
Protective Layers 
Flexible polyethylene sheeting, gauge 1000, or similar 
approved, laid to the surface of blinding concrete or sand 
blinded hardcore fill 
Surfaces  

m² 75.30   

M-2.7-3.3 CLASS W 

WATER PROOFINGProtective LayersSand cement screed 
of 1:3 cement sand mortar, applied to concrete, 60 mm 
thick, prepared and applied'Surfaces of floors inclined at an 
angle not exceeding 30 degrees to the horizontal 

m² 54.60   

M-2.7-3.4 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Doors 
Supply and installation of doors single and double doors, 
built with wooden inner frame hive, boundaries in wood 
edges on both sides made of poplar plywood - 4 mm thick - 
more the veneered, accompanied by at least three hinges, 
with mortise lock (chromated boundaries), coated with 
paints with two components,  which comprises the 
realization of the lintel and of any shoulders, to be carried in 
reinforced concrete, including the respective reinforcing iron 
and the formworks, all anchored to the walls of buildings 
Single leaf door overall size 800mm x 2100mm (W x H 
including 200mm wood pvo) 

nr 4.00   
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M-2.7-3.5 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Doors 
Supply and installation of doors single and double doors, 
built with wooden inner frame hive, boundaries in wood 
edges on both sides made of poplar plywood - 4 mm thick - 
more the veneered, accompanied by at least three hinges, 
with mortise lock (chromated boundaries), coated with 
paints with two components,  which comprises the 
realization of the lintel and of any shoulders, to be carried in 
reinforced concrete, including the respective reinforcing iron 
and the formworks, all anchored to the walls of buildings 
Single leaf door overall size 1000mm x 2100mm (W x H 
including 200mm wood pvo) 

nr 2.00   

M-2.7-3.6 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKSDoorsSupply and installation of 
exterior doors with one or two steel doors, accompanied by 
at least three hinges, with mortise lock strike plate with rim 
and chrome, including the supply and installation of marble 
thresholdSingle leaf louvered door with size 800 mm x 2100 
mm high filled in with 100 x 2mm thick mild steel louvers 
welded to frame 

nr 4.00   

M-2.7-3.8 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Windows 
Supply and installation of windows with crystals, performed 
with different profiles depending on the size and location, 
comprising: frames made by steel with open joints, mm of 
section 45 (for fixed frames) and 52 mm (for opening 
swinging doors ), complete with sills 45 mm with lateral 
development of the flaps - 2 cm, internal thickness 12/10 of 
internal flaps, interior and exterior trims - for covering the 
cables - safety crystals 3 +3, or ventilation grid - fixed 
aluminum type -  hinges and locking devices of movement 
with a hammer handle or lever. including the formation of 
protective grates and network against the birds, which 
comprises the production of the lintel and shoulders, to be 
carried in reinforced concrete, including the respective 
reinforcing iron and the formworks, all anchored to the walls 
of buildings 

nr 4.00   
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400 x 600mm high comprising 200mm pvo complete with 
4mm thick clear glass panes and burglar proofing 

M-2.7-3.9 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKSWindowsSupply and installation of 
windows with crystals, performed with different profiles 
depending on the size and location, comprising: frames 
made by steel with open joints, mm of section 45 (for fixed 
frames) and 52 mm (for opening swinging doors ), complete 
with sills 45 mm with lateral development of the flaps - 2 cm, 
internal thickness 12/10 of internal flaps, interior and exterior 
trims - for covering the cables - safety crystals 3 +3, or 
ventilation grid - fixed aluminum type -  hinges and locking 
devices of movement with a hammer handle or lever. 
including the formation of protective grates and network 
against the birds, which comprises the production of the 
lintel and shoulders, to be carried in reinforced concrete, 
including the respective reinforcing iron and the formworks, 
all anchored to the walls of buildings1000 x 1200mm high 
comprising 200mm permanent louvered vent complete with 
4mm thick clear glass panes, and burglar proofing 

nr 7.00   

M-2.7-
3.10 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Supply, lay and fix OD 65mm uPVC PN 6 drainage pipework 
and fittings complete with from all house outlets to gully 
traps include all traps and fittings to make connection 
functional 

sum 1.00   

M-2.7-4.1 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Supply and lay ND 80mm CI drainage pipework 

m 8.00   

M-2.7-4.2 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Supply and lay ND 100mm CI drainage pipework 

m 8.00   

M-2.7-4.3 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Supply and lay ND 150mm CI drainage pipework 

nr 14.00   
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M-2.7-4.4 CLASS Z 
SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKSPlumbing and DrainageSupply and 
install gully traps complete with concrete chambers  

nr 2.00   

M-2.7-4.5 CLASS Z 
MISCELLANEOUS WORKS 
Plumbing and Drainage 
Supply and lay ND 125mm CI drainage pipework 

nr 5.00   

M-2.7-4.6 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Supply and Install Vitreous China WC bowl with P outlet 9 
litre cistern with valve fittings and seat and cover, complete 
with valve cistern fittings, including outlet and inlet valves, 
internal overflow, connecting fitments from cistern to bowl 
and all accessories to make functional 

nr 2.00   

M-2.7-4.7 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Supply and install wash hand basin in Vitreous China 
approximately 560 x 405mm with one tap hole and chain-
stay hole, complete with chromium plated pillar tap, Chrome 
plated chain waste, plastic bottle trap, pedestal and all 
accessories 

nr 2.00   

M-2.7-4.8 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Plumbing and Drainage 
Excavate and construct standard manholes in 200mm thick 
blockwork, depth not exceeding 1.0m, bonded in CM (1:5) 
and rendered internally with C.M (1:4), concrete benching, 
complete with and including CI frame and cover, and 
interconnecting OD 110mm pvc drain pipes to house 

nr 2.00   

M-2.7-4.9 CLASS N 

MISCELLANEOUS WORKS 
Plumbing and Drainage 
Excavate and Construct Septic Tank of effective capacity 
6m3 in blockwork and reinforced concrete, rendered smooth 
inside complete with inlet and outlet manholes benching, 
heavy duty cast iron manhole covers 

nr 1.00   

M-2.7-
4.10 CLASS N 

MISCELLANEOUS WORKSPlumbing and 
DrainageExcavate and Construct 1500mm top/bottom 
diameter x 2.0m deep soak pit including filling with hardcore, 
covering with 2 layers of gauge 1000 polyethylene sheet  

nr 1.00   
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complete including connecting to  septic tank with OD 
110mm pvc drain pipes 

M-2.7-5.1 CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Building Finishes 
Building finishes including, constructing 20x100mm high 1:3 
cement-sand skirting, 1500mm high toilet wall ceramic tiling, 
C20 concrete window cills, 700mm wide C20 concrete 
splash apron; complete for whole house, to the 
specifications and as directed by the Engineer 

sum 1.00   

M-2.7-5.2 Class O 

STRUCTURALTIMBER 
Roofing Truss 
Supply, installation, surface treatment and erection of well-
seasoned sawn Cyress timber of size 150x50mm as per the 
Clause 752 

m 43.00   

M-2.7-5.4 Class O 

STRUCTURALTIMBER 
Roofing Truss 
Supply, installation, surface treatment and erection of well-
seasoned sawn Cyress timber of size 100x100mm for wall 
plate as per the Clause 752 

m 60.00   

M-2.7-5.5 Class O 

STRUCTURALTIMBER 
Roofing Truss 
Supply, installation, surface treatment and erection of well-
seasoned sawn Cyress timber of size 100x50mm  for 
rafters, hangers, struts and kingpins as per the Clause 752 

m 245.00   

M-2.7-5.6 Class O 

STRUCTURALTIMBERRoofing TrussSupply, installation, 
surface treatment and erection of well-seasoned sawn 
Cypress timber of size 75x50mm for purlins as per the 
Clause 752 

m 96.00   

M-2.7-5.6 Class O 

STRUCTURALTIMBER 
Roofing Truss 
Supply, installation, surface treatment and erection of well-
seasoned sawn Cypress timber of size 225x25mm for fascia 
board as per the Clause 752 

m 87.00   

M-2.7-5.3 Class W 

WATER PROOFING 
Protective Layers 
Supply and installation of red color decra roofing tiles 
including associated fixtures e.g nails  

m2 250.00   

     Carried to Summary - ADMINISTRATION AND 
LABORATORY BUILDING    
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Bill no. 
2.7.1 ADMINISTRATION AND LABORATORY BUILDING     

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

M-2.14-1.1 

Supply and installation of: Fire extinguisher wall 
Type portable fire extinguisher with metal casing type, capacity 6 kg, powder-
purpose classes of fire 34ABC, rechargeable type According to the instructions of 
the supervisor engineer 

No. 1.00   

M-2.14-1.2 
Supply and installation of: Laboratory equipment. 
According to the instructions of the supervisor engineer No. 1.00   

  
Carried to Summary - ADMINISTRATION AND LABORATORY 
BUILDING      

 

 

Bill no. 2.8.1  GUARD ROOM   FSTP FOR MALINDI  

ITEM 
NO. CLASS  ITEM DESCRIPTION U.M. TOTAL 

QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

M-2.8-1.1 

CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Ordinary Soil 
Excavation for foundations or trench in material other than 
topsoil, rock or artificial hard material, commencing surface is 
the formation level 
Depth  0.15-1m 

m³ 3.17   

M-2.8-1.2 

CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Rock 
Excavation for foundations or trench in rock, commencing 
surface is the exposed surface of the rock 
Depth  0,15-1m 

m³ 1.00   

M-2.8-1.3 

CLASS E 

EARTHWORKS 
Excavation for foundations or trench 
Disposal of Excavated Material 
Disposal of excavated material to sites as specified and as 

m³ 3.17   
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directed by the Engineer 
Material other than topsoil, rock, or artificial hard material 

M-2.8-1.4 

CLASS E 

EARTHWORKS 
Excavation for foundations 
Disposal of Excavated Material 
Disposal of excavated material to sites as specified and as 
directed by the Engineer 
Rock 

m³ 1.00   

M-2.8-1.5 

CLASS F 

IN-SITU CONCRETE 
Provision and placing  Mass Concrete 
Blinding or filling 
Provision and Placing blinding or filling concrete grade C15/40 

m³ 1.10   

M-2.8-1.6 

CLASS F 

IN-SITU CONCRETE 
Provision and Placing Reinforced Concrete 
Bases, Footings, Ground Slabs, Walls and Beams or Columns 
Provision and placing reinforced concrete C25/20 

m³ 3.96   

M-2.8-1.7 
CLASS G 

CONCRETE ANCILLARIESReinforcementDeformed High 
Yield Steel High yield square twisted or ribbed bars to BS4449  
and of the following sizesNominal size, 6-20mm 

kg 597.96   

M-2.8-1.8 

CLASS G 

CONCRETE ANCILLARIES 
Formwork-Fair Finish 
Fair Finish Plane Vertical 
Plane fair finish vertical formwork of the following width 
Any width 

m² 17.51   

M-2.8-1.9 
CLASS Z 

Roof covering 
Place 6mm Bituminous felt onto the concrete roof  as specified 
and directed by the engineer as per clause 1157 

m² 19.46   

M-2.8-2.1 

CLASS U 

BRICKWORK, BLOCKWORK AND MASONRY 
Coral Stone blocks 
Coral stone blocks to BS EN 1996-1-1, jointed with ordinary 
1:4 cement mortar, hoop irons every three courses, and of the 
following thicknesses 
200 mm thick 

m²  21.90   

M-2.8-2.2 

CLASS U 

BRICKWORK, BLOCKWORK AND MASONRY 
Coral stone blocks 
Damp proof course of bitumen impregnated fabric to BS 6398 
for the following wall thickness 
200 mm thick 

m 10.00   

M-2.8-2.3 
CLASS V PAINTING 

High Gloss 
m² 41.64   
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Masonry 
External quality weather guard paint, two coats, to the 
following smooth concrete surfaces; include surface 
preparation 
Surfaces of walls inclined at an angle exceeding 60 degrees to 
the horizontal 

M-2.8-2.4 

CLASS V 

PAINTINGHigh GlossTimber SurfacesExternal quality weather 
guard paint, two coats, to the following smooth concrete 
surfaces; include surface preparation'Upper surfaces of facial 
board inclined at an angle not exceeding 30 degrees to the 
horizontal 

m² 41.64   

M-2.8-2.5 

CLASS V 

PAINTING 
Emulsion Paint 
Masonry 
Internal quality vinyl silk paint, two coats, to the following 
smooth concrete surfaces; include surface preparation 
Surfaces of walls inclined at an angle exceeding 60 degrees to 
the horizontal 

m² 41.60   

M-2.8-2.6 

CLASS V 

PAINTING 
Emulsion Paint 
Masonry 
Internal quality vinyl silk paint, two coats, to the following 
smooth concrete surfaces; include surface preparation 
Surfaces of walls inclined at an angle not exceeding 30 
degrees to the horizontal 

m² 35.60   

M-2.8-2.7 

CLASS 
W 

WATER PROOFING 
Protective Layers 
Sand cement screed of 1:3 cement sand mortar, applied to 
concrete, 60 mm thick, prepared and applied 
'Surfaces of floors inclined at an angle not exceeding 30 
degrees to the horizontal 

m² 3.24   

M-2.8-2.8 

CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKS 
Doors 
Supply and installation of exterior doors with one or two steel 
doors, accompanied by at least three hinges, with mortise lock 
strike plate with rim and chrome, including the supply and 
installation of marble threshold 
Single leaf louvered door with size 800 mm x 2100 mm high 

nr 1.00   
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filled in with 100 x 2mm thick mild steel louvers welded to 
frame 

M-2.8-2.9 

CLASS Z 

SIMPLE BUILDING WORKS INCIDENTAL TO CIVIL 
ENGINEERING WORKSWindowsSupply and installation of 
windows with crystals, performed with different profiles 
depending on the size and location, comprising: frames made 
by steel with open joints, mm of section 45 (for fixed frames) 
and 52 mm (for opening swinging doors ), complete with sills 
45 mm with lateral development of the flaps - 2 cm, internal 
thickness 12/10 of internal flaps, interior and exterior trims - for 
covering the cables - safety crystals 3 +3, or ventilation grid - 
fixed aluminum type -  hinges and locking devices of 
movement with a hammer handle or lever. including the 
formation of protective grates and network against the birds, 
which comprises the production of the lintel and shoulders, to 
be carried in reinforced concrete, including the respective 
reinforcing iron and the formworks, all anchored to the walls of 
buildings750 x 1200 mm high comprising 200 mm pvo 
complete with 4mm thick clear glass panes and burglar 
proofing 

nr 2.00   

M-2.8-
5.10 Class W 

WATER PROOFING 
Protective Layers 
Supply and installation of red color decra foofinh tiles including 
associated fixtures e.g nails  

m2 10.0   

     Carried to Summary - GUARD ROOM    
 

 

Bill no. 
W2 MALINDI FSTP -  SITE WORKS  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      
2.D DEMOLITION & SITE CLEARANCE       
          
2.D1 GENERAL CLEARANCE        
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2.D152 Open bush and thicket removed from site and disposed off. ha 1   
          
2.D2 REMOVAL OF TREES AND STUMPS       
2.D212 Trees of girth: 500 mm - 1 m., nr 10   
  locally disposed. (Provisional)              

          

2.D4 DEMOLITION OF OTHER STRUCTURES       

2.D461 No predominant material, Volume n.e 50 m3 sum 1   

          
2.D6 REMOVAL OF ANT AND TERMITE HILLS AND NESTS       
2.D622 General site clearance, excess material - locally disposed.       

  (Provisional) m3 10   

          
2.E EARTHWORKS       
          
2.E2 EXCAVATION FOR CUTTING       

2.E211.1 Topsoil max. depth: not exceeding 0.25 m for disposal m3 8131   

          

2.E234.2 In class II material, Max depth 1 - 2 m, for disposal m3 12760   

  (Provisional)       
          
2.E242.2 In class III material Max depth 0.25 - 0.5 m for re-use m3  4253   
          

2.E243.2 In class III material Max depth 0.5 - 1 m for re-use m3  300   

          
2.E6 FILLING AND COMPACTION       
  General Filling and Compaction       
2.E631.4 Selected excavated Class III material. m3 4253   
          
2.E632.4 Selected imported Class III material. m3 12112   
  from approved borrow pit areas       
          
2.E8 LANDSCAPING       
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2.E831 Grassing of kikuyu/tuff grass to surfaces inclined at an angle  m2 4,000   
  n.e 10 degrees to horizontal       
          
2.E842 Grassing of ornamental grass and flowers to surfaces  m2 500   
  inclined at an angle exc. 10 degrees to horizontal       
  (Provisional)       
          
2.I PIPEWORK - PIPES, SEWERS & FITTINGS - SUPPLY       
          
2.I1 PIPES AND SEWERS       
          
  Supply of Concrete pipes - Concrete sleeve       
  S & S to PN 10       
2.I132.4q 250 mm diameter m 15   
          
  Welded Steel pipes to SSRN 216 externally       
  & Internally fusion bonded Epoxy to SSRN 241       
  Plain ended with separate joints       
2.I156.4k 150 mm diameter  m 150   
2.I156.4n 200 mm diameter m 100   
            
            

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
  uPVC  Pipes         
  S & S to SSRN 300 - Minimum PN 9/10         
2.I162.4k 150 mm diameter  m 50   
2.I162.4n 200 mm diameter m 130   
          
2.I5 FITTINGS TO UPVC PIPES       
  Bends, double socket       
  45o Long radius bends,       
2.I523.4k 150 mm diameter, PN 10 nr 4   
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2.J  PIPEWORK: PIPES SEWERS & FITTINGS - INSTALL         
            
2.J1 METHOD OF MEASUREMENT         
  TYPE A IN METERS:         
            
  Welded steel pipes       
2.J152.3 Pipe n.b: exc. 100 but not exc 200 mm m 140   
  trenches depth: 1 - 1.5 m.       
          
  uPVC pipes       
2.J162.3 Pipe n.b: exc. 100 but not exc 200 mm m 215   
  trenches depth: 1 - 1.5 m.       
          
  Concrete pipes       
2.J133.4 Pipe n.b: exc. 200 but not exc 300 mm m 15   
  trenches depth:1.5 - 2 m.       
          
2.J2 TESTING       
2.J212 Test pressure not exc.6 bar,  m 320   
   pipe n.b. exc 100 but not exc. 200 mm.       
          
2.K PIPEWORK - MANHOLE & PIPEWORK ANCILLARIES        
          
2.K1 MANHOLES AND OTHER CHAMBERS IN ACCORDANCE       
  WITH STANDARD DRAWING       
          
2.K158.22 Precast concrete Drainage Manhole nr 7   
  pipe nom. bore 100 - 200 mm. depth not exc. 2 m.        
          
2.K2 COVERS AND SURFACE BOXES       
  HDPE       
2.K252 Concrete Manhole cover area 0.5 - 1 m2 nr 7   
             

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  
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  COLLECTION SHEET      
  PAGE NO.      
        
  1     
       
  2     
        

TOTAL CARRIED TO SUMMARY - SITE WORKS  

 

 

Bill no. 
W3X MALINDI FSTP -  ROADS & PARKINGS  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      
3.X MISCELLANEOUS WORK         
            
3.X1 FENCES         
  Concrete post and Chain-link          
3.X134 Height : 1.50 - 2.00 m  m 700   
          
3.X2 GATES AND STILES       
3.X238  Metal field gates, width: exc. 5m (8m) nr 1   
          
3.X9 OTHER       
3.X9.1 Culverts & Drainage works       
          
3.X9.11 Excavation in soft material for pipe culverts m3 180   
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  and subsoil drains, headwalls, wing walls,       
  apron, toe walls and drop inlets, minor       
  drainage structures and compact as specified       
  or as directed by the engineer       
          
3.X9.12 Provide, lay and joint 900mm dia. precast m 80   
  concrete pipes for site drainage       
          
3.X9.13 Provide and place class 15/20 concrete to m3 63   
  beds, surrounds and haunches       
          
3.X9.14 Provide and place class 20/20 concrete to m3 5   
  head walls, wing walls, aprons toe walls, inlets       
  and outlets to pipe culverts including formwork       
          

3.X9.15 Provide and place A252 fabric mesh m2 12   

  reinforcement or equivalent for item 9.14       
          
3.X9.16 Excavate in soft material, cast in-situ m 800   
  100mm thick concrete lined trapezoidal drains/channels       
  bottom width 0.8m, 1m deep and 1:1 side slopes       
          

3.X9.17 Provide and place A142 fabric mesh m2 3000   

  reinforcement or equivalent for item 9.16       
          
3.X9.18 EO item 9.11 for excavation in m3 10   
  hard material or as directed by the engineer       
          
3.X9.2 Construction of Asphalt and Concrete Road Su rface       
          
3.X9.21 Asphalt Road Surface       
3.X9.211 Spray MC 30 cut-back bitumen as prime coat ltr 4069   
  to carriageway @ 1.0-1.2 ltr/m2       
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3.X9.212 Provide, lay and compact 35mm heavy duty m3 119   
  Asphalt Concrete Type I (0/20) as wearing       
  course to carriageway       
          

3.X9.213 Provide, spread (by paver), water and m3 509   

  compact 150mm graded crushed         
  stone to base on carriageway and elsewhere as         
   instructed         
            
            
            
            

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
3.X9.214 175mm cement or lime improved natural material sub-base  m3 753   
  (base quality), treated by addition of 2% cement or lime by        
  dry weight, as directed by Resident Engineer       
          
3.X9.215 Compaction of existing ground below cuts to at m3 860   
  least 98% MDD (AASHTO T.99) including all       
  necessary scarifying and water to a depth of       
  200mm below ground level       
          
3.X9.216 Precast concrete channels       
  Straight or curved to radius exceeding 12 m. m 1,100   
          
3.X9.217 In situ C25/30 concrete foundation and haunching m3 100   
          
3.X9.22 Concrete Road Surface       
3.X9.221 Provide place and compact 200 mm thick concrete class 40  m3 395   
  Reinforced with A393 fabric mesh to specification       
          
3.X9.222 1000 gauge polythene sheeting over graded crushed stone m2 1971   
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3.X9.223 Provide, spread (by paver), water and m3 296   
  compact 150mm graded crushed       
  stone to base on carriageway and elsewhere as       
   instructed       
          
3.X9.224 Compaction of existing ground below cuts to at m3 280   
  least 98% MDD (AASHTO T.99) including all       
  necessary scarifying and water to a depth of       
  200mm below ground level       
          
3.3.X9.3 Sidewalks and footpaths       
3.3.X9.31 Provide place and compact 50 mm thick concrete class 30  m3 13.8   
  Reinforced with A393 fabric mesh to specification       
          
3.X9.32 Provide, spread (by paver), water and m3 27.6   
  compact 100mm graded crushed       
  stone to base on carriageway and elsewhere as       
   instructed       
          
3.X9.33 Compaction of existing ground below cuts to at m3 41   
  least 98% MDD (AASHTO T.99) including all       
  necessary scarifying and water to a depth of       
  150mm below ground level       
          
3.3.X9.4 Concrete swale       

3.3.X9.41 
Concrete swale in Class 25 concrete reinforced with BRC ref A142 fair 
faced finish 

m 600   

      
3.3.4X9.5 Sub-bases, Flexible Road Bases and Surfacing         

            
 3.3.X9.51 5.0m wide gravel wearing course in accordance with specification 

and drawings, depth 150mm 
m 2,800     
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3.4 X9.6 ELECTRONIC WEIGHBRIDGE           
             

  
Supply of the electronic weighbridge with a capacity of min 60ton and max 
80ton, with all necessary accessories as specified, including required civil 
works. 

         

  

Provide suitable software for processing data date wise, truck wise, load 
wise, shift wise, customer wise, product wise and other for generation of 
daily, weekly and monthly reports. Software must be password protected 
for operation and editing 

         

  Provide calibration process with certification and seals.          

  Provide training of staff for the electronic weighbridge and software 
application delivered by a professional instructor specialized in this field          

3.X9.61 Electronic weighbridge as described ls. 1.0   
      

 TOTAL CARRIED TO COLLECTION PAGE            

        
  COLLECTION      
        
  PAGE NO.      
        
        
  1     
       
  2     
       

TOTAL CARRIED TO SUMMARY - ROADS & PARKINGS  
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Bill no. 
W3E MALINDI FSTP: SAWDUST LAYDOWN AREA  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      

3-E EARTHWORKS.         

            

  Excavation for foundations.         

3-E323 Maximum depth 0.5-1 m. m³             815    

3-E324 Maximum depth 1-2 m. m³             115    

          

  Excavation ancillaries.       

3-E522 Preparation of excavated surfaces. m²           1,550    

3-E532 Disposal of excavated material. m³             888    

3-E542 Double handling of excavated material. m³               42    

          

  Filling.       

3-E613 Filling to structures. m³               42    

3-E615 Filling to structures, imported natural material other than topsoil or rock. m³             476    

          

  Filling ancillaries.       

3-E722 Preparation of filled surfaces. m²           1,550    

          

3-F IN SITU CONCRETE       

          

  Provision of concrete, designed concrete as per Spe cification.       

3-F121 Strength C12/15; maximum aggregate size 20 mm. m³                 4    

3-F153 Strength C25/30; maximum aggregate size 40 mm. m³             417    
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3-G CONCRETE ANCILLARIES.       

          
  Formwork: rough finish       

3-G243 Vertical width 0.2-0.4 m. m²               56    

3-G282.1 Columns; 500 x 650; columns 1-4 m                 2    

3-G282.2 Columns; 500 x 700; columns 5-14 m                 8    

          

  Reinforcement.       

  Deformed high yield steel bars.       

3-G523 Diameter 10 mm. t            0.06    

3-G524 Diameter 12 mm. t            0.13    
3-G525 Diameter 16 mm. t            0.14    
3-G562 Nominal mass 2-3 kg/m²; reference A142. m²           3,042    

          

  Joints. Plain.       

3-G611 Open surface average width not exceeding 0.5 m. m²               93    

3-G651 PVC base seal water stop; average width not exceeding 150 mm. m             372    

3-G670 Rebate sealed with 25 x 25 mm plastijoint or similar approved. m             372    

          
  Concrete accessories.        
3-G812 Finish of top surfaces steel trowel. m²           1,521    

3-G842 Grouting under plates area 0.1-0.5 m². nr               14    

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

            

3-M STRUCTURAL METALWORK         
            
  Portal frame, steel grade S275.         
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  Fabrication of members for frames         

M Portal frame including fabrication, erection and off-site surface treatment. sum                 1    

          
          

3-W WATERPROOFING       

          

  Sheet linings membrane       

3-W651 
Polyethylene to upper surfaces inclined at an angle not exceeding 30 
degrees to the horizontal 

m²           1,521    

          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

        

  COLLECTION      

        

  PAGE NO.      

        

  1      

       

  2      

        

TOTAL CARRIED TO SUMMARY - SAWDUST LAYDOWN AREA  
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Bill no. 
W4 MALINDI FSTP: EQUALISATION TANK  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      

4-E EARTHWORKS.          

             

  Excavation for foundations.          

             

4-E324 Maximum depth 1-2 m. m³           44.00    

4-E325 Maximum depth 2-5 m. m³         630.00    

          

  Excavation ancillaries.       

4-E522 Preparation of excavated surfaces. m²         186.00    

4-E532 Disposal of excavated material. m³         427.00    

4-E542 Double handling of excavated material. m³         248.00    

          

  Filling.       

4-E613 Filling to structures. m³         218.00    

4-E615 Filling to structures, imported natural material other than topsoil or rock. m³           57.00    

          
  Filling ancillaries.       

4-E722 Preparation of filled surfaces. m²         186.00    
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4-F IN SITU CONCRETE       

          

  Provision of concrete, designed concrete as per Spe cification.       

4-F121 Strength C12/15; maximum aggregate size 20 mm. m³           10.00    

4-F153 Strength C25/30; maximum aggregate size 40 mm. m³         164.00    
          

          

4-G CONCRETE ANCILLARIES.       

          

  Formwork: rough finish       

4-G244 Vertical width 0.4-1.22 m. m²           26.00    

4-G283 Walls; 450 mm thick and 3.2 m high. m           38.00    

          
  Reinforcement.        
  Deformed high yield steel bars.       

4-G525 Diameter 16 mm. t           12.50    

          

  Joints.       

  Plain.       
4-G651 PVC base seal water stop; average width not exceeding 150 mm. m           40.00    

          
  Concrete accessories.        
4-G812 Finish of top surfaces steel trowel. m²         187.00    

          

          

W WATERPROOFING.       
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  Tanking       

4-W241 Waterproofing coating upper surfaces inclined at an angle not exceeding 
30° to the horizontal. 

m²         187.00    

4-W243 
Waterproofing coating surfaces inclined at an angle exceeding 60° to the 
horizontal. 

m²         183.00    

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

        

  EQUIPMENT AND PROCESS MECHANICAL          

             

  EQ Tank Mixer          

  Submersible Mixer ea.            1.00    

  Mixer mounting ea.            1.00    

  Mixer eductor ea.            1.00    

  Steel for bar screens       

  Grit collection chamber       

          

      

      

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  
        
  COLLECTION      
        
  PAGE NO.      
        
  1      
       
  2      
        
TOTAL CARRIED TO SUMMARY - EQUALISATION TANK  
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Bill no. 
W5 MALINDI FSTP: DEWATERING PLANT  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      
5-E EARTHWORKS.         

  Excavation for foundations.         

5-E323 Maximum depth 0.5-1 m. m³               50    

5-E324 Maximum depth 1-2 m. m³               16    

          

  Excavation ancillaries.       

5-E522 Preparation of excavated surfaces. m²             136    

5-E532 Disposal of excavated material. m³               60    

5-E542 Double handling of excavated material. m³                 6    

          

  Filling.       

5-E613 Filling to structures. m³                 6    

5-E615 Filling to structures, imported natural material other than topsoil or rock. m³               43    

          

  Filling ancillaries.       

5-E722 Preparation of filled surfaces. m²             136    
          
          

5-F IN SITU CONCRETE       

  Provision of concrete, designed concrete as per Spe cification.       

5-F121 Strength C12/15; maximum aggregate size 20 mm. m³                 1    
5-F153 Strength C25/30; maximum aggregate size 40 mm. m³               57    
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5-G CONCRETE ANCILLARIES.       

  Formwork: rough finish       

5-G243 Vertical width 0.2-0.4 m. m²               19    

5-G282 Columns; 400 x 400; columns 1-6 m                 4    
          
  Reinforcement.       
  Deformed high yield steel bars.        
5-G523 Diameter 10 mm. t            0.02    

5-G524 Diameter 12 mm. t            0.02    

5-G525 Diameter 16 mm. t            0.03    

5-G562 Nominal mass 2-3 kg/m²; reference A142. m²             266    

          

  Joints.       

  Plain.       

5-G611 Open surface average width not exceeding 0.5 m. m²     

5-G651 PVC base seal water stop; average width not exceeding 150 mm. m     

5-G670 Rebate sealed with 25 x 25 mm plastijoint or similar approved. m               24    

          

  Concrete accessories.       

5-G812 Finish of top surfaces steel trowel. m²             266    
5-G842 Grouting under plates area 0.1-0.5 m². nr                 6    
          
          
5-M STRUCTURAL METALWORK.       

  Portal frame, steel grade S275.       

  Fabrication of members for frames       

5-M1 Portal frame including fabrication, erection and off-site surface treatment. sum                 1    
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TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

             

5U BRICKWORK, BLOCKWORK AND MASONRY          
             

  
Lightweight blockwork; stretcher bond, flush pointe d mortar  type 
M2.          

5-U411 140 mm nominal thickness, vertical straight walls. m²               11    

          

5-W WATERPROOFING.       

          

  Sheet linings membrane       

5-W651 
Polyethylene to upper surfaces inclined at an angle not exceeding 30 
degrees to the horizontal 

m²             133    

          

  DEWATERING EQUIPMENT       

  Package dewatering plant ls. 1.0   

      

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET                

        

  COLLECTION      

        

  PAGE NO.      

        

  1      

       

  2      

TOTAL CARRIED TO SUMMARY - DEWATERING PLANT  
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Bill no. 
W6 MALINDI FSTP: DRYER & BRIQUETTING BUILDING  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      

6-E EARTHWORKS.          

  Excavation for foundations.          

6-E323 Maximum depth 0.5-1 m. m³             444    

6-E324 Maximum depth 1-2 m. m³               84    

          

  Excavation ancillaries.       

6-E522 Preparation of excavated surfaces. m²             682    

6-E532 Disposal of excavated material. m³             500    

6-E542 Double handling of excavated material. m³               28    

          

  Filling.       

6-E613 Filling to structures. m³               28    

5-E615 Filling to structures, imported natural material other than topsoil or rock. m³             205    

          

  Filling ancillaries.       

6-E722 Preparation of filled surfaces. m²             682    

          
6-F IN SITU CONCRETE.       

  Provision of concrete, designed concrete as per Spe cification.       

6-F121 Strength C12/15; maximum aggregate size 20 mm. m³                 3    

6-F153 Strength C25/30; maximum aggregate size 40 mm. m³             289    
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6G CONCRETE ANCILLARIES.       
  Formwork: rough finish       

6-G243 Vertical width 0.2-0.4 m. m²               44    

6-G282 Columns; 400 x 400; columns 1-12 m                 8    

          

  Reinforcement.       

  Deformed high yield steel bars.       

6-G523 Diameter 10 mm. t            0.03    
6-G524 Diameter 12 mm. t            0.05    
6-G525 Diameter 16 mm. t            0.06    

6-G562 Nominal mass 2-3 kg/m2; reference A142. m²           1,324    

          

  Joints.       
  Plain.        
6-G611 Open surface average width not exceeding 0.5 m. m²               57    

6-G651 PVC base seal water stop; average width not exceeding 150 mm. m             142    

6-G670 Rebate sealed with 25 x 25 mm plastijoint or similar approved. m             142    
          
  Concrete accessories.       

6-G812 Finish of top surfaces steel trowel. m²             662    

6-G842 Grouting under plates area 0.1-0.5 m². nr               12    

          

6-M STRUCTURAL METALWORK.       

  Portal frame, steel grade S275.       

  Fabrication of members for frames       

6-M1 Portal frame including fabrication, erection and off-site surface treatment. sum                 1    

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  
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6-U BRICKWORK, BLOCKWORK AND MASONRY          

             

  
Lightweight blockwork; stretcher bond, flush pointe d mortart type 
M2.          

6-U411 140 mm nominal thickness, vertical straight walls. m²             216    

          

6-W WATERPROOFING.       

  Sheet linings membrane       

6-W651 
Polyethylene to upper surfaces inclined at an angle not exceeding 30 
degrees to the horizontal 

m²             663    

          

  EQUIPMENT AND PROCESS MECHANICAL       

          

  Dryer and Grinding Line ea. 1.0   

          

  Briquette Press ea. 1.0   

           

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

        

  COLLECTION      

        

  PAGE NO.      

        

  1      

       

  2      

TOTAL CARRIED TO SUMMARY - DRYER & BRIQUETTING BUIL DING  
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Bill no. 
W7 MALINDI FSTP: BRIQUETTE STORAGE BUILDING  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      

7-E EARTHWORKS.         

  Excavation for foundations.         

7-E323 Maximum depth 0.5-1 m. m³             790    

7-E324 Maximum depth 1-2 m. m³             112    

          

  Excavation ancillaries.       

7-E522 Preparation of excavated surfaces. m²           1,192    

7-E532 Disposal of excavated material. m³             792    

7-E542 Double handling of excavated material. m³             110    

          

  Filling.       

7-E613 Filling to structures. m³             110    

7-E615 Filling to structures, imported natural material other than topsoil or rock. m³             382    

          

  Filling ancillaries.       
7-E722 Preparation of filled surfaces. m²           1,192    
          
7-F IN SITU CONCRETE.       

          

  Provision of concrete, designed concrete as per Spe cification.       

7-F121 Strength C12/15; maximum aggregate size 20 mm. m³                 4    

7-F153 Strength C25/30; maximum aggregate size 40 mm. m³             467    
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7-G CONCRETE ANCILLARIES.       

          

  Formwork: rough finish       

7-G243 Vertical width 0.2-0.4 m. m²               60    

7-G282 Columns; 400 x 400; columns 1-16 m               10    
          
          

  Reinforcement.       

  Deformed high yield steel bars.       

7-G523 Diameter 10 mm. t            0.03    
7-G524 Diameter 12 mm. t            0.07    
7-G525 Diameter 16 mm. t            0.07    

7-G562 Nominal mass 2-3 kg/m2; reference A142. m²           2,178    

          

  Joints.       

  Plain.       

7-G611 Open surface average width not exceeding 0.5 m. m²             223    

7-G651 PVC base seal waterstop; average width not exceeding 150 mm. m               74    

7-G670 Rebate sealed with 25 x 25 mm plastijoint or similar approved. m               74    

          

  Concrete accessories.       

7-G812 Finish of top surfaces steel trowel. m²           1,089    

7-G842 Grouting under plates area 0.1-0.5 m². nr               16    
          
          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  
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7-M STRUCTURAL METALWORK.       

          

  Portal frame, steel grade S275.       

  Fabrication of members for frames       

7-M1 Portal frame including fabrication, erection and off-site surface treatment. sum                 1    

          

7-U BRICKWORK, BLOCKWORK AND MASONRY       

          

  
Lightweight blockwork; stretcher bond, flush pointe d mortart type 
M2.       

7-U411 140 mm nominal thickness, vertical straight walls. m²             333    

          

7-W WATERPROOFING.       

          

  Sheet linings membrane       

7-W651 
Polyethylene to upper surfaces inclined at an angle not exceeding 30 
degrees to the horizontal m²           1,089    

          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

        

  COLLECTION      

  PAGE NO.      

        

  1      

       

  2      

TOTAL CARRIED TO SUMMARY - BRIQUETTE STORAGE BUILDI NG  
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Bill no. 
W8 MALINDI FSTP: WALKING FLOOR TRENCH  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      

8-E EARTHWORKS.         

  Excavation for foundations.         

8-E325 Maximum depth 2-5 m. m³             184    

          

  Excavation ancillaries.       

8-E522 Preparation of excavated surfaces. m²               58    

8-E532 Disposal of excavated material. m³             184    
          

  Filling.       

8-E615 Filling to structures, imported natural material other than topsoil or rock. m³               18    

          

  Filling ancillaries.       
8-E722 Preparation of filled surfaces. m²               58    
          
          

8-F IN SITU CONCRETE.       

          

  Provision of concrete, designed concrete as per Spe cification.       

8-F121 Strength C12/15; maximum aggregate size 20 mm. m³                 3    
8-F153 Strength C25/30; maximum aggregate size 40 mm. m³               48    
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8-G CONCRETE ANCILLARIES.       

          

  Formwork: rough finish       

8-G283.1 Walls; 450 mm thick and 0.78 m high. m                 3    
8-G283.2 Walls; 450 mm thick and 2.75 m high. m               26    
8-G283.3 Walls; 450 mm thick and 3.28 m high. m               25    

          

  Reinforcement.       
  Deformed high yield steel bars.        
8-G525 Diameter 16 mm. t            0.03    

          

  Joints.       

  Plain.       

8-G651 PVC base seal water stop; average width not exceeding 150 mm. m               54    

          
          
  Concrete accessories.       

8-G812 Finish of top surfaces steel trowel. m²               60    

          

          

8-W WATERPROOFING.       

          

  Tanking       

W243 
Waterproofing coating surfaces inclined at an angle exceeding 60° to the 
horizontal. 

m²             126    

          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  
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  COLLECTION      

        

  PAGE NO.      

        

        

  1      

        

TOTAL CARRIED TO SUMMARY - WALKING FLOOR TRENCH   

 

 

Bill no. 
W10 MALINDI FSTP: BIOSOLIDS SLAB  MALINDI FSTP 

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      

10-E EARTHWORKS.         

            

  Excavation for foundations.         

10-E323 Maximum depth 0.5-1 m. m³                -      

          

  Excavation ancillaries.       

10-E522 Preparation of excavated surfaces. m²                -      

10-E532 Disposal of excavated material. m³                -      

          

  Filling.       
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10-E615 Filling to structures, imported natural material other than topsoil or rock. m³                -      

          

  Filling ancillaries.       

10-E722 Preparation of filled surfaces. m²                -      
          

          

10-F IN SITU CONCRETE       

          

  Provision of concrete, designed concrete as per Spe cification.       

10-F121 Strength C12/15; maximum aggregate size 20 mm. m³               70    

10-F153 Strength C25/30; maximum aggregate size 40 mm. m³                -      

          

10-G CONCRETE ANCILLARIES.       

          
  Formwork: rough finish       

10-G243 Vertical width 0.2-0.4 m. m²               44    

          

  Reinforcement.       

  Deformed high yield steel bars.       

10-G523 Diameter 10 mm. t            0.03    

10-G524 Diameter 12 mm. t     

10-G525 Diameter 16 mm. t     

10-G562 Nominal mass 2-3 kg/m²; reference A142. m²                -      

          

  Joints. Plain.       

10-G611 Open surface average width not exceeding 0.5 m. m²     

10-G651 PVC base seal water stop; average width not exceeding 150 mm. m               36    
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10-G670 Rebate sealed with 25 x 25 mm plastijoint or similar approved. m               36    

          
  Blockwork       

  
Lightweight blockwork; stretcher bond, flush pointe d mortart type 
M2.       

7-U411 140 mm nominal thickness, vertical straight walls. m²               27    
          
  Concrete accessories.       

10-G812 Finish of top surfaces steel trowel. m²                -      

10-G842 Grouting under plates area 0.1-0.5 m². nr     

          

3.3.X9.3 Sidewalks and footpaths       

3.3.X9.31 Provide place and compact 50 mm thick concrete class 30  m³              0.6    

  Reinforced with A393 fabric mesh to specification       

            

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

            

3-M STRUCTURAL METALWORK         

            

  Portal frame, steel grade S275.         

  Fabrication of members for frames         

M Portal frame including fabrication, erection and off-site surface treatment. sum                 1    

          

3-W WATERPROOFING       

          

  Sheet linings membrane       

3-W651 
Polyethylene to upper surfaces inclined at an angle not exceeding 30 
degrees to the horizontal 

m²           1,521    
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TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

        

  COLLECTION      

        

  PAGE NO.      

      

  1      

       

  2      

        

TOTAL CARRIED TO SUMMARY - BIOSOLIDS SLAB  

 

Bill no. 
W1E MALINDI FSTP -  POWER SUPPLY AND ELECTRICAL WORKS   

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

      
  Power Supply, Distribution and Electrical Install ations         
            
1A SUBSTATION         
            
  Transformer  and Generator   -     11 kV U/G Cable, LV                                                                   
  Switchboard          
            
  Supply, deliver, install, test and commission  a 500 kVA,          
  11/0.415 kV Substation complete with all accessories         
  and install the existing standby diesel generator.         
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  Allow for Earthing          
  Refer to Dwg Nos :         
  362101003-E-0001: Single  Line Electrical Schematic         
  Diagram         
  362101003-E-0002: Power Cable Reticulation, Street         
  and Security Lights          
            
  Prime Cost         
            
1A.1 Supply and install  new oil transformer complete with  nr 1   

  all accessories and as specified, 500 kVA, 11/0.415 kV       

         
1A.2 Application for a 3 Phase Service Line sum 1   
         
1A.3 Supply and install in the duct 6.3/11 kV U/G cable from the m 80   
  feeder pillar to the primary terminal of the transformer       
         
1A.4 Supply and install 3 Phase digital energy meter nr 1   
         
1A.5 Earthing in accordance with the KP regulations sum 1   
         
1A.6 Connections of terminals at the transformer and feeder sum 1   
  pillar and energisation of the system       
         
1A.7 Contractors additional on Prime Cost % 10   
         
1A.8 Power manhole, concrete, LxWxD  600 x 450 x 700 mm, nr 2   
  complete with  heavy gauge water proof DI cover engraved       
  "POWER-DANGER"        
         
1A.9 Excavate trenches for laying of cable duct at least 600mm m 80   
  deep,  remove soft earth, lay duct, cover with "DANGER-        
  HATARI" tiles or trace tape, back-fill with soil and compact.        
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1A.10 Supply, lay and install in the above trench,150mm diameter,  m 80   
  HG, PVC duct with 150mm thick concrete surround at road        
  crossings complete with draw wire       
         
1A.11 Installation of  500 kVA diesel generator in the  nr 1   
  substation building complete with the base fuel tank,       
  control panel, cabling and all accessories. Allow for lifting       
  by crane and all handling       
          
          
          
          
            
            

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1B MAIN DISTRIBUTION BOARD          
             
  Main DB and Cables   - Power Room                                                                        
            
  Allow for supply, delivery, installation, testing and          
  commissioning of the following.          
  Refer to Dwg. No. 362101003-E-0001:           
  Single Line Electrical Schematic Diagram         
            
1B.1 Semi recessed Main Distribution Board fabricated from  nr 1   
  heavy gauge steel sheets of 2.0 mm comprising the                   
  following to approval:-                   

  
 -Sealable bus bar chamber and studs complete with all mounting 
accessories and insulation                                        

      

  mounting accessories and insulation  IP 54                                 
  Insulation Level (Ui) 2.5 kV for 1s       
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  Short term withstand current (Icw) 50 kA for 1 s       
  - Bus bar, 800 A, 415V, 50Hz       
  - Earthing terminal point                                                                                  
  - Lockable cover with proper locking mechanism, IP54       
  - 650 A incomer MCCB, TP,16 kA                                                                              
  - 400 A outgoing MCCBs, TP, 16 kA (3 No)       
  - 200 A outgoing MCCBs, TP, 16 kA (1 No)       
  - 125 A outgoing MCCBs, TP, 16 kA (8 No)       
  - 125 A outgoing MCCBs, TP, 16 kA (2 No. Spare )        
  - Logic energy meter       
  - Automatic Changeover Switch, 400 A FPN with electro-                                 
     mechanical interlock             

  - 415V three phase surge diverter as Furse ESP415 to                  
approval   

      

     approval         
  -  Emergency stop switch       
  -  Viewing window       
  - Ammeter 0 - 400 A and CT's       
  - Ammeter Selector Switch       
  - Voltmeter 0- 600 V       
  - RCD 300 mA       
  - Voltmeter Selector Switch       
  - Phase Indicator Lamps       
  -  Automatic PC Correction Unit to 0.95       
          
1B.2 Main cable from the substation transformer to the  m 50   
  Main Distribution Board, MDB , comprising of 95 sq. mm PVC/SWA/PVC,         
  PVC/SWA/PVC,   4 core copper cable complete with lugs       
  and  accessories drawn in  conduits and laid on cable tray       
  Two cables to be installed in parallel (25 m). Cable No C1       
          
1B.3 Cable from the substation generator and MDB to the  m 30   
  changeover switch , comprising 120 sq. mm PVC/SWA/       
   PVC 4 core copper cable complete with lugs and accessories        
  Accessories drawn in conduits and laid on cable tray. Cable       
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  No. C2        
          
1B.4 Cable tray for Substation, 200mm x 50mm, stainless m 20   
  steel       
          
          
          
          
          
          

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

             
  Earthing          
  Supply, install, commission and test the Earthing at the           
  substation.          
  Ref Dwg No          
  362101003-E-0009: Substation Electrical Installations          
             
1B.5 Earthing termination comprising of the following:   nr 1   
  (i) 16mm diameter, 1500mm long copper Earth rod as Furse        
  Cat. No. RC 020, complete with driving stud         
  (ii)  5 meters of 25.0 sq mm earth contuinity cable        
  (iii)  Concrete Earth inspection chamber, 450x450 mm       
          
1B.6 Earth ring electrode, copper cable 50 mm² PVC/SWA/PVC sum 1   
  complete with earth elctrodes as shown in the drawing       
          
1B.7 Supply and install earth copper bonding bar LxWxT nr 1   
  420x50x5 mm with 10x6.5 mm dia holes, complete with       
  bolts, nuts, washers and bracket  for installation.        
          
1B.8 Equipotential bonding to earth of all exposed conductive  sum 1   
  parts with a copper cable of 35 sq. mm.       
          



Section IV. Bidding Forms     

93  

1C SUBMAIN  U/G CABLES TO MCC's and DB       
          
  Cables shall be PVC/SWA/PVC for underground installation.       
  Allow for cable trays where part of cable may be laid on        
  surface. Allow for cable glands, saddles. Clips,  cable        
  identification tape. All underground cables shall be drawn       
  through cable ducts.       
  Refer to Dwg No.       
  362101003-E-0002: Power Cable Reticulation & Street        
  and Security Lights       
          
  Excavations and Cable Ducts       
          
1C.1 Power manhole 600 x 450 x 700 mm, PMH complete with   nr     
  heavy gauge DI cover engraved "POWER-DANGER"        
         
1C.2 Excavate trenches for laying of cable duct at 600 mm deep m 1017   
  to the centre of the duct ,  remove soft earth, lay duct, cover       
  with "DANGER-  HATARI" tiles or trace tape, back-fill with        
  soil and compact.        
         
1C.3 Supply, lay and install in the above trench,100mm diameter,  m 95   
  HG, PVC duct with 150mm thick concrete surround at road        
  crossings complete with draw wire       
          
1D UNDERGROUND SUBMAIN CABLES        
          
  Circuits from the Main DB to MCC's Submain DB       
          
1D.1 Circuit feeding the Briquette Preparation Building (MCC 01) m 116   
  comprising of  95 sq. mm, PVC/SWA/PVC, 4 core copper       
  cable complete with lugs and accessories laid on cable tray       

  
and drawn through ducts. Two cables shall be installed in parallel. Cable 
No.        

  in parallel (58 m) Cable No. C 3       
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TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1D.2 Cable tray for submain cable in Briquette Preparation Building,  m 80   
  150mm x 50mm, stainless steel       
          
1D.3 Circuit feeding the Briquette Store (DB 01) , comprising of m 180   
  16 sq. mm, PVC/SWA/PVC, 4 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through ducts.  Cable No. C 4       
          

1D.4 
Cable tray for submain cable in Briquette Store , 150mm x 50mm, 
stainless 

m 100   

  50mm, stainless steel       
          
1D.5 Circuit feeding the Activated Sludge Tank (MCC 02)  m 60   
  comprising of 25 sq. mm, PVC/SWA/PVC, 4 core       
  copper cable complete with lugs and accessories laid on       
  cable tray and drawn through through ducts.  Cable No. C 6       
          
1D.6 Cable tray for submain cable in Aeration/Liquid Treatment Building ,  m 30   
  Building ,  150x50 mm stainless steel       
          
1D.7 Circuit feeding the Mechanical Dewatering Building (MCC 03) , m 112   
  comprising of 25 sq. mm, PVC/SWA/PVC, 4 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through ducts.  Cable No. C 7       
          
1D.8 Cable tray for submain cable in  Mechanical/Dewatering  m 10   
  Building, 150mm x 50mm, stainless        
          
1D.9 Circuit feeding the Power House  (CU 01), comprising of m 15   
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  16 sq. mm, PVC/SWA/PVC, 2 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through conduits.       
          
1D.10 Circuit feeding the Control Panel.  HM01, comprising of m 250   
  6 sq. mm, PVC/SWA/PVC, 2 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through conduits.  Cable No. C 8       
          
1D.11 Circuit feeding the Control Panel, HM02 , comprising of m 60   
  6 sq. mm, PVC/SWA/PVC, 2 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through conduits.  Cable No. C 5.1       
          
1D.12 Circuit feeding the Control Panel, HM03 , comprising of m 200   
  6 sq. mm, PVC/SWA/PVC, 2 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through conduits.  Cable No. C 9       
          
1D.13 Circuit feeding the Admin Building, comprising of m 200   
  25sq. mm, PVC/SWA/PVC, 4 core copper cable complete       
  with lugs and accessories laid on cable tray and drawn       
  through conduits.  Cable No. C 10       
          
  Circuit from the DB 01(Briquette Store) to Submain DB  in       
  Guard Room/Weighbridge       
          
1D.14 Circuit feeding the Guard Room/Weighbridge, comprising of m 357   
  comprising of 25sq. mm, PVC/SWA/PVC, 4 core copper       
  cable complete with lugs and accessories laid on cable tray       
  and drawn through conduits.  Cable No. C 5       

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1D.15 Cable from Aerator to Store, 16 sq. mm PVC/SWA/PVC m 112   
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  2 core copper drawm in duct.  Cable 6.1       
          
1E SUBMAIN DISTRIBUTION BOARD AND MCC's       
          
  Supply and install floor-mounted/wall-mounted  distribution        
  boards and  motor control centres (MCC) at the following        
  locations as specified under the General and Particualr Specifications       
  Specifications.  Allow for minor civil works where required       
  and for all minor accessories       
  Allow for testing and  commissioning of the following.       
  Refer to Dwg. No.       
  362101003-E-0001: Single  Line Electrical Schematic       
   Diagram       
         
  MCC 01 - (Briquette Preparation Building)       
          
1E.1 Floor-mounted Motor Control Centre enclosure complete with: nr 1   
  -Incomer Load Break Switch, 400A, TP, 16 kA       
  - Bus Bars 500 A,  25 kA/1s       
  - Outgoing MCCB , 250A, TP, 16 kA (1 No.)       
  - Outgoing MCCB, 125A,  TP, 16kA (11 No.)        
  - Outgoing MCCB, 125A, TP, 16kA (1 No. spare)        
  - Semiconductor Fuses for Soft Starters, 400 A, 80 kA , TP        
  - Soft  Starter, Class, 10, 90 kW (1 No.)       
  - Soft  Starter, Class, 10, 55 kW (2 No.)       
  - Star Delta Starter,  18,5 kW (1 No.)       
  - DoL Starter, 7.5 kW (1 No.)       
  - DoL Starter, 4.0 kW (1 No.)       
          
1E.2 Supply and install equipotential copper bonding bar LxWxt 280x50x5 nr 1   
  420x50x5 mm with 10x6.5 mm dia holes, complete with bolts,       
  nuts, washers and bracket for installation.        
          
1E.3 Equipotential bonding to earth of all exposed conductive  sum 1   
  parts with a copper cable of 25 sq. mm.       



Section IV. Bidding Forms     

97  

          
1E.4 Supply and install emergency stop switches near the nr 6   
  equipment as directed by the Engineer. Allow for steel       
  stand and base bolted to the floor.       
          
  Submain DB01 (Briquette Store)       
          
1E.5 Wall-mounted distribution board enclosure complete with: nr 1   
  -Incomer Load Break Switch, 100A, TP, 6 kA       
  - Bus Bars 200 A,  TPN, 25 kA/1s       
  - Outgoing MCB , 63A, SP, 6 kA (2 No.)       
  - Outgoing MCB, 63A,  TP, 6kA (1No.)        
  - Outgoing MCB, 63A, TP, 6kA (1 No. spare)        
          
1E.6 Supply and install equipotential copper bonding bar LxWxT nr 1   
  280x50x5 with 6x6.5 mm dia holes, complete with bolts and        
  bracket for installation.        
          
1E.7 Equipotential bonding to earth of all exposed conductive  sum 1   
  parts with a copper cable of 10 sq. mm.       
         
          
          

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
  Submain MCC  02 (Activated Sludge Tank/Aerator)       
          
1E.8 Floor-mounted Motor Conrol Centre enclosure complete with: nr 1   
  -Incomer Load Break Switch, 125A, TP, 12 kA       
  - Bar Bars 200 A,  25 kA/1s       
  - Outgoing MCCB , 125A, TP, 12 kA (2 No.)       
  - Outgoing MCB, 32A, TP, 12 kA , Type D (3 No)       
  - Outgoing MCB, 63A, SP, 12 kA , Type B (2 No)       
  - Outgoing MCB, 63A, SP, 12 kA , Type D (spare)       
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  - Outgoing MCB, 16A, TP, 12 kA , Type D (2 No)       
  - Outgoing MCB, 6A, SP, 12 kA , Type B (1 No)       
  - DoL Starter, 1.1 kW (1 No.)       
  - DoL Starter, 2.2 kW (2 No.)       
  - DoL Starter, 1.5 kW (1 No.)       
  - DoL Starter, 2.3 kW (1 No.)       
  - Star Delta Starter,  11  kW (1 No.)       
  - Star Delta Starter,  15  kW (1 No.)       
          
1E.9 Supply and install earth copper bonding bar LxWxT  nr 1   
  420x50x5 with 10x6.5 mm dia holes, complete with bolts       
  and bracket for installation.        
          
1E.10 Equipotential bonding to earth of all exposed conductive  sum 1   
  parts with a copper cable of 10 sq. mm.       
          
1E.11 Supply and install emergency stop switches near the nr 7   
  equipment as directed by the Engineer. Allow for steel       
  stand and base bolted to the floor.       
          
  Submain MCC 03  (Mechanical Dewatering and       
  Equalizer Tank)       
          
1E.12 Floor-mounted Motor Control Centre enclosure complete with: nr 1   
  -Incomer Load Break Switch, 125A, TP, 6 kA       
  - Bar Bars 200 A,  25 kA/1s       
  - Outgoing MCB, 16A, TP, 6 kA , Type D (16No)       
  - Outgoing MCB, 32A, TP, 6 kA , Type D (3 No)       
  - Outgoing MCB, 63A, SP, 12 kA , Type B (2 No)       
  - Outgoing MCB, 32A, TP, 6 kA , Type D (1 No spare)       
  - DoL Starter, 0.75 kW (3 No.)       
  - DoL Starter, 0.18 kW (2 No.)       
  - DoL Starter, 0.25 kW (2 No.)       
  - VSD Starter, 2.2 kW (2 No.)       
  - VSD Starter,  0.75 kW (1 No.)       
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  - VSD Starter,  1.5 kW (3 No.)       
  - SD Starter,  9.3 kW (1 No.)       
          
1E.13 Supply and install earth copper bonding bar LxWxT nr 1   
  420x50x5 with 10x6.5 mm dia holes, complete with bolts       
  and bracket for installation.        
          
1E.14 Equipotential bonding to earth of all exposed conductive  sum 1   
  parts with a copper cable of 10 sq. mm.       
          
1E.15 Supply and install emergency stop switches near the nr 5   
  equipment as directed by the Engineer. Allow for steel       
  stand and base bolted to the floor.       
          

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1F CABLING AND CONNECTIONS OF FINAL CIRCUITS         
            
  Allow for supply, delivery, installation, testing and         
  commissioning of the following.         
  Allow for cable trays, ladders and conduits were required.          
  Allow for connections to specialist equipment as directed          
  by the Engineer         
  Refer to Dwg. No.:         
  362101003-E-0001: Single  Line Electric Schematic Diagram         
           
  Final Circuits to Equipment         
           
  Final Circuits feeding the Briquette Preparation Equipment          
  from MCC01  comprising of  the cables stated below with approx.          
  approx. lengths, complete with lugs and accessories laid          
  on cable trays and ladders and drawn through conduits,etc.          
            
1F.1 - 70 sq. mm, PVC/SWA/PVC, 3 core  m 30   
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1F.2 - 35 sq. mm, PVC/SWA/PVC, 3 core  m 60   
          
1F.3 - 16 sq. mm, PVC/SWA/PVC, 2 core  m 20   
          
1F.4 - 4 sq. mm, PVC/SWA/PVC, 3 core  m 60   
          
1F.5 - 2.5 sq. mm, PVC/SWA/PVC, 3 core  m 60   
          
  Final Circuits feeding the Briquette Store  Equipment        
  from DB 01 comprising of  the cables stated below with approx.       
  approx. lengths, complete with lugs and accessories laid       
  cable trays and laddes and drawn through conduits,etc.       
          
1F.6 - 16 sq. mm, PVC/SWA/PVC, 2 core  (to Briq + Saw Dust m 130   
  Stores       
          
  Final Circuits feeding the Aerator/Liquid Treatment Equipment        
  from MCC02 comprising of  the cables stated below with approx.       
  approx. lengths, complete with lugs and accessories laid       
  cable trays and ladders and drawn through conduits,etc.       
          
1F.7 - 16 sq. mm, PVC/SWA/PVC, 2 core  m 15   
          
1F.8 - 4 sq. mm, PVC/SWA/PVC, 3 core  m 30   
          
1F.9 - 2.5 sq. mm, PVC/SWA/PVC, 3 core  m 75   
          

  
Final Circuits feeding the Mechanical Dewatering/ Equalizer Tank 
Equipment  

      

  
Tank Equipment  from MCC03 comprising of  the cables stated below 
with approx. 

      

  below with approx. lengths, complete with lugs and       
  accessories laid on cable trays and ladders and        
  drawn through conduits, etc.       
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1F.10 - 16 sq. mm, PVC/SWA/PVC, 2 core  m 30   
          
1F.11 - 4 sq. mm, PVC/SWA/PVC, 3 core  m 30   
          
1F.12 - 2.5 sq. mm, PVC/SWA/PVC, 3 core  m 240   
             
             

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1G EARTHING         
            
  The earthing system is based on TN-C-S with additional          
  source earth. In case TT system is used, the system will          
  be modified. Additional earth electrodes shall be provided         
  at the following locations with the specified earthing as         
  stated below.         
  -Briquette Preparation Building         
  -Mechanical Dewatering/Equalizer Tank         
  -Admin Building          
  -Guard House         
            
            
1G.1 Earthing termination comprising of the following:   nr 4   
  (i) 16mm diameter, 1500mm long copper Earth rod as       
  Furse  Cat. No. RC 020, complete with driving stud         
  (ii)  5 meters of 25.0 sq mm earth continuity cable        
  (iii)  Concrete Earth inspection chamber, 450x450 mm       
          
1H SMALL POWER AND LIGHTING        
          
  Lighting Points - Industrial Buildings and Stores                                                                  
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The following final light circuits for small power and lghting shall be 
installed  

      

  shall be installed and drawn through surface HG PVC        

  
conduits unless consealed conduits are stated. Allow for earthing, 
saddles, lugs, etc. 

      

  earthing, saddles, lugs, etc. Commissioning and testing of        
  the complete installations       
  Refer to Dwg. Nos. 362101003-E-0001: Single Line Electrical        
  Schematic Diagram and 362101003-E-0003 - 0009:       
  Dryer/Briquetting Building Electrical Layout       
  Briquette Storage Building Electrical Layout       
  Dewatering Slab Electrical Layout       
  Equalization Tank Electrical Layout       
  Sawdust Laydown Area Electrical Layout       
  Store Receiving Station       
  Substation Building and Store       
          
          
  Consumer Units       
          
1H.1 Consumer Unit Nos CU 01, CU 03, CU 05, CU 06,  and  nr 5   
  & CU 07  complete with cover less RCBOs, STP, 6 Ways        
  Allow for 63A integral switch       
          
  RCBOs to be installed in above  Consumer Unit Enclosures :       
          
1H.2 (i) 10A SP RCBO nr 15   
          
1H.3 (ii) 32A SP MCB nr 10   
          
1H.4 Consumer Unit Nos CU 02 complete with cover less RCBOs, nr 1   
  STP, 8 Ways . Allow for 63A integral switch       
          
  RCBOs to be installed in above  Consumer Unit Enclosures :       
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1H.5 (i) 10A SP RCBO nr 4   
            
            
            

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1H.6 (ii) 32A SP MCB nr 2   
          
1H.7 Labelling of consumer units and distribution board with final sum 1   
  sub-circuits       
          
1H.8 Masonary works for chasiling for conceled conduits sum 1   
  (Provisional Sum)       
          
1H.9 Lighting points wired in 3 x 1.5sq.mm PVC insulated nr 96   
  single core copper cables drawn in 20mm diameter steel        
  surface and concealed conduits in the walls, on beams,       
  columns and ceilings , one way switched complete with all       
  accessories but excluding switches and fittings.       
          
1H.10 Ditto, for two way lighting   40   
          
  Lighting Conduits        

  Allow for supply, installation and commissioning of the following as 
described bellow:-  

      

          
1H.11 Conduits, heavy gauge PVC, 20 mm dia. concealed in the m 798   
  walls and floor slabs or installed on the wall surfaces       
          
  Lighting Accessories        

  
Allow for supply, installation and commissioning of the following as 
described bellow:-        

          
1H.12 10A moulded switch plate flush mounted on walls as MK or nr 5   



Section IV. Bidding Forms     

104  

  approved equivalent, one Gang, one Way       
          
1H.13 10A moulded switch plate flush mounted on walls as MK or nr 11   
  approved equivalent, two Gang, one Way       
          
1H.14 10A moulded switch plate flush mounted on walls as MK or nr 8   
  approved equivalent, one Gang, two Way       
          
  Lighting Fittings                                                               
  Allow for supply, installation and commissioning of the       
  following lighting fittings as specified and described below:-       
          
1H.15 Type L3: Havells, Endura Rugby LED or approved equivalent , nr 17   
  external wall mounted       
          
1H.16 Type L4: Havells High Bay  LED or approved equivalent  nr 13   
  suspended from the ceiling beams       
          
1H.17 Type L5: Havells, Magnum Grand non-corrosive or approved nr 9   
  equivalent mounted on ceiling       
          
1H.18 Type L6: Havells Flash Bay LED, low bay or approved nr 6   
  equivalent mounted on ceiling        
          
1H.19 Type L8: Havells LED Flood Light or approved equivalent nr 13   
  equivalent.        
          
          
          
          
          
          

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
1H.20 Type L10: Havells Rayline Emergency light or approved equivalent nr 7   
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  equivalent  mounted on walls above entrances and excits.       
          
1H.21 Type L12: Havells Endura City Liner High Bay light or approved nr 24   
  approved equivalent .       
          
1H.22 Type L13: Lumilife Non-Corrosive LED, High Bay light or  nr 47   
  approved equivalent  suspended from ceiling beams       
          
  Electrical Receptacles points wiring        
  Allow for supply, installation and commissioning of the       
  following as specified:-       
          
1H.21 Ring Main, 13 amp socket outlet points wired in 3 x 2.5 sq.  nr 12   
  mm PVC insulated single core copper cables drawn in        
  25mm diameter HG PVC or steel conduits concealed in        
  the walls and floor slab or surface-mounted, complete with       
  all accessories but excluding the socket outlet plate       
          
  Socket Conduits and Trunking.         
  Allow for supply, installation and commissioning of the        
  following accessories as specified below:-       
          
1H.22 Box trunking, four compartments, 200x60 mm enameled  m 120   
  mild steel sheeting complete with cover and fastening bolts       
  (Provisional Item)       
          
1H.23 Conduits, heavy gauge PVC, 25 mm dia. Concealed in the m 130   
  walls and floor slabs or laid on surface       
          
  Receptacles accessories         

  
Allow for supply, installation and commissioning of the following 
accessories as specified below:- 

      

  following accessories as specified below:-       
          
1H.24 Industrial 13 Amp SPN twin fused and switched moulded nr 12   
  Socket outlet plate flush mounted on wall box trunking or       
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  on wall from conduit.  MK or approved equivalent       
          
1H.25 Industrial 32 Amp TPN  twin fused and switched moulded nr 4   
  Socket outlet plate flush mounted on wall box trunking or       
  wall from conduit.  MK or approved equivalent       
          
1H.26 20 Amp, double pole Switch with neon indicator as MK  nr 6   
  moulded plate or approved equivalent.       
  (Provisional Item)       
          
1I STREET AND SECURITY LIGHTS SECURITY LIGHTS       
          
  Lighting Points - External Lights                                                                
  The following street and area  lights are to be installed and        
  powered from underground cables stated above.       
  Commissioning and testing of the complete installations       
  Refer to Dwg, No. 362101003-E-0002       
  Power Cable Reticulation, Street and Secuirty Lights       
          
  High Mast Control Pillars       
          
1I.1 Ground-mouted feeder pillars IP 65 enclosure with front  nr 3   
  lockable door as specified, complete with base plinth 150       
  mm high from ground level including the following components.         
            
            

TOTAL CARRIED FORWARD TO BILL COLLECTION SHEET  

            
  - Incomer RCBO, TP, 32A, 6 kA         
  - Ougoing  RCBO, TP, 32A, 6 kA         
  - Photocell, 240V, 10A with manuel override switch         
  - Earth terminal         
            
  Solar Street Lights         
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1I.2 Packaged solar street lights mounted on 7 m high lamp post  nr 42   
  as specified. The lumanaire shall  wired with 2.5 mm2 single        

  core cable Complete with controllers, batteries and all necessary 
connections 

      

  necessary connections and accessories including:       
  - 150W Solar panel, Monocrystalline Silicon,       
  - 80 W LED luminaire (6,400 lumens)       
  - Suspension arm, 400 mm        
  - RCBO, SP, 10A, 6 kA       
  - Max voltage 18V       
  - Max current 8.3 A       
  - Lockable terminal cover       
  - Earth terminal       
  .- Motion Sensor       
  .- Concrete foundation as specified       
         
1I.3 High Mast Area Lights       
          
  Type L12: Havells, Endura Cityliner LED light  or equivalent nr 3   
  mounted on  15 m high posts above ground level.  The lumanaire shall         
  lumanaire shall  be wired with 2.5 mm2 single core cables.  Allow for arm       
  Allow for the following.       
  - Photocell, 240V, 10A with manuel override switch       
  -RCBO, SP, 20A, 6 kA       
  - LED lamps, 8 No per mast       
  - Earth terminal       
  - Lockable terminal cover       
  .- Concrete foundation as specified,       
      

1I.4 

Provide the required materials, equipment's, tools, machines and skilled 
labors for Providing and installing a Photovoltaic Solar Power system, Off 
grid Complete Set of Production Capacity 265 Kw (Rated Nominal Power 
265 Kw, Voltage Range 230Vac, Overload 200% during 60sec, Protection 
Class IP20/IP54, Built-in MPPT,  Built-in Fuse Box, Monitoring & Data 
Storage and Operator Panel) consisting of Solar Panels, Solar Racks, 
Smart Inverters, Regulators, Connection Cables, Plugs & Sockets...etc as 
Main Power Sources that supply power during the day and night and 

Kw 265   
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according to the below item descriptions/specifications. All the provided 
below materials should be of approved quality by supervising Engineer 
(Certificate of Origin and Quality should be provided). 

          

 TOTAL CARRIED TO COLLECTION PAGE   

        
 COLLECTION     
      
  PAGE NO.      
        
        
  1     
       
  2     
       
  3     
       
  4     
       
  5     
       
  6     
       
  7     
       
  8     
       
  9     
       
  10     
       
  11     
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TOTAL CARRIED TO SUMMARY - POWER SUPPLY AND ELECTRI CAL WORKS  

 

 

Bill no. 
W2E MALINDI FSTP: SUBSTATION   

ITEM NO. ITEM DESCRIPTION U.M. TOTAL 
QUANTITY 

RATE 
VAT Inclusive (Kshs)  

 AMOUNT 
(Kshs.)  

      

  SUBSTRUCTURES         

2-SB.01 SITE CLEARENCE         

  General clearence         

            

2-SB.1A Excavate for strip foundation n.e 1.5 m deep starting from  m² 150.0   

  stripped level.       
          
2-SB.02 EXCAVATION       

  Strip footing       

2-SB.2A Excavate for strip foundation n.e 1.5 m deep starting from  m³ 120.8   

  stripped level.       

          

  Filling and carting away       

2-SB.2B Return, fill and ram selected excavated material around m³ 120.8   

  excavations       

          

  Extra- Over  Excavation       

2-SB.2C Allow for extra-over excavation m³ 60.0   

          

2-SB.03 HARDCORE       
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2-SB.3A 250 mm thick hardcore bed, handpacked, well watered  m³ 24.2   

  and well compacted in 100 mm layers.       
          
2-SB.3C Apply Termidor or any other similar and approved anti- m² 150.0   

  termite chemical treatment on hardcore       
          
2-SB.04 CONCRETE IN SUBSTRUCTURE       

  Provide and place Mass concrete Class 15/20 .       

2-SB.4A 50 mm thick mass concrete under bases and strip m³ 5.0   

  footing.        

          

  Provide and place Concrete Class 25/20       

2-SB.4B Reinforced concrete in footings and cable trenchs. m³ 12.5   

          
2-SB.05 FORMWORK IN SUBSTRUCTURE       

2-SB.5A Rough finish unwrought formwork m² 65.0   
          
2-SB.06 REINFORCEMENT IN SUBSTRUCTURE       

2-SB.6A Assorted sizes of reinforcement bars to strip footing. ton 2.0   

  8, 10, 12 mm High Yield steel bars and approved High Yield       

  steel fabric mesh       
          
2-SB.07 SUBSTRUCTURE WALLING       

2-SB.7A 225 mm thick solid machine cut stone walling in cement/ m² 36.0   

  sand (1:3) mortar         
          
  SUPERSTRUCTURE       

2-SB.08 WALLING       

2-SB.8A 200 mm thick machine cut stone walling in cement/ m² 34.8   

  sand (1:3) mortar with rounded keyed-in horizontal joints       
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  externally.       

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

             
2-SB.09 CONCRETE WORK          

  Provide and place Reinforced concrete class 25/20          

2-SB.9A Reinforced concrete in floor slab, beams, lintels, columns m³ 9.1   

  and suspended slab       

          

  Cement :sand (1:4)       

2-SB.9B 19 mm thick render on  sides of base slab. m 40.0   

          

2-SB.10 REINFORCEMENT IN SUPERSTRUCTURE       

2-SB.10A Assorted sizes of reinforcement bars to strip footing. ton 1.7   

  8, 10, 12 mm High Yield steel bars and approved High Yield       

  steel fabric mesh       

          

2-SB.11 DPC       

2-SB.11A 200 mm wide approved quality 3-ply bituminous felt damp m 50.0   

  proof course under walls.       

          

2-SB.12 SUPERSTRUCTURE FORMWORK       

2-SB.12A Fair finish wrought formwork m² 110.0   

          

2-SB.13 ROOF CONSTRUCTION       

2-SB.13A All Structural Timber to be Second Grade Celcured        

  Cypress and Approved       

2-SB.13B 75 x 50 mm wall plate m 14.4   
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2-SB.13C 100 x 50 mm rafters m 60.0   

          

2-SB.13D 50 x 50 mm ceiling joists m 72.4   

          

2-SB.13E 75 x 50 mm ties & struts m 13.0   

          

2-SB.13F 50 x 50 mm purlins m 57.6   

          

2-SB.13G 150 x 50 mm ridge board m 7.2   

          

  Covering       

2-SB.13H Prepainted IT4 roofing sheets gauge 26 fixed to m² 54.4   

  purlins (m/s) with & including approved nails.       

          

  Ridge Cap       

2-SB.13I Standard half-round gauge 26 ridge cap fixed to ridge m 8.0   

  board (m/s).       
          
  Fascia Board       

2-SB.13J 225 x 25 mm thick wrot cypress fascia board fixed to end  m 22.8   

  of rafters (m/s).       
          
2-SB.13K Knot, stop and prime and apply 3 coats  of gloss oil paint  m 22.8   

  on general timber surfaces  200 - 300 mm girth.       

          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

             
2-SB.14 RAINWATER DRAINAGE          

  Gutter          
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2-SB.14A 200 mm diameter half-round PVC gutter fixed to fascia board m 19.4   

  (m/S) with and including approved brackets at 1.0 m c/c.       
          
  Downpipe       

2-SB.14B 150 mm diameter PVC downpipe fixed to wall with and m 3.7   

   including holder butts at 1.0 m c/c including cutting and        

  pinning to wall.       
          
  FINISHES       

2-SB.15 FLOOR FINISHES       

  Coloured screed       

2-SB.15A 25 mm thick coloured cement and sand (1:5) screed steel m² 65.0   

  trowelled hard and smooth.       
          
  Skirting       

2-SB.15B 25 x 100 mm high wrot cedar moulded skirting fixed to m 32.4   

  wall with and  including 50 x 12 mm grounds.       
          

  Tiles       

2-SB.15C 5mm thick non-slip ceramic floor tiles. Colour mottled  m² 32.2   

  brown to approval of the Engineer. Include 28mm thick       

  cement: sand mortar trowelled to receive tiles.       
         
2-SB.16 WALL FINISHES        
          
  Internal       

  Gauged plaster       

2-SB.16A 10 mm thick gauged plaster applied to blockwork internally m² 84.5   

          

  Paint       

2-SB.16B Prepare and apply 3 coats of grade 'A' Plastic Emulsion  m² 84.5   
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  Paint on plastered surfaces internally.       
          
2-SB.16C Prepare and apply 3 coats of super gloss oil paint on m² 84.5   

  metalworks general surfaces measured overall       
          
  External       

  Cement and Sand render(1:4)       

2-SB.16D 12 mm thick plaster applied wood floated to gable wall  m² 96.8   

  externally.       
          
2-SB.16E Prepare and apply 2 coats of approved water paint on m² 96.8   

  plastered gable walls       
          
2-SB.16F Prepare and apply 2 coats of bituminous paint at building m² 96.8   

  plinth level externally.       

          
2-SB.17 CEILING FINISHES       

2-SB.17A 12 mm celotex ceiling, v-jointed fixed on and including  m² 57.8   

  50 x 50 mm sawn cypress brandering at 600 mm c/c.       

          

          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

             

2-SB.17B Prepare and apply 2 coats of distemper to celotex ceiling  m² 57.8   

  (m/s).       
          

  Cornice       

2-SB.17C 75 x 75 mm wrot cypress moulded Cornice. m 23.2   

          

2-SB.17D Knot, prime and stop and apply 3 coats of polyurethane  m 23.2   
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  on general timber surfaces 100 - 200 mm girth.       
          
2-SB.17E Prepare and apply primer to back of cornice only n.e.   m 23.2   

  100 mm girth.       

          
  OPENINGS       

2-SB.18 EXTERNAL DOORS       

2-SB.18A Supply and install 1 No. of external steel double leaf doors nr 1.0   

  with louvers, size 2500 x 1700 x 1.6 mm thick together       

  with frames, apply finishes and fix the Ironmongery       

  complete with matching screws.       

          

2-SB.19 WINDOWS       

2-SB.19A Supply & fix purpose made 1500 x 1000 mm high window nr 1.0   

  with steel casement, fabricated from standard sections       

  complete with frames, mullions and transomes comprising        

  350 x 1000 mm side hang casement and rest fixed light       

  including all necessary locking and hanging devices,       

  including mosquito gauze, once shop primed with red lead       

  oxide primer before delivery to site. Complete with aluminium       

  adjustable louvre blade carriers and 150 mm glass louvre       

  blades (m/s) finished with bronze anodised surface.       

          

2-SB.19B Supply and install precast window cills nr 3.0   

          

2-SB.19C Supply and install precast permanent vent blocks nr 80.0   

          

2-SB.20 MISCELLANEOUS METALWORK       

  Grating       
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2-SB.20D Fabrication and installation of 5 mm thick grating m 21.0   

  over cable trench        

          

2-SB.21 EXTERNAL WALKWAY & STORM DRAINAGE       

  Paving slabs       

2-SB.21A Excavate to remove top vegetable soil average depth m² 48.6   

  150 mm.      

         

2-SB.21B 50 mm thick compacted murram bed. m² 48.6   

          

2-SB.21C 600 x 600 x 50 mm thick grey precast concrete paving  m 86.4   

  slabs on 50 mm thick sand bed.      

         

         

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

             

  Shallow invert block drains          

2-SB.21D 300 mm diameter precast concrete invert block drains  m 50.0   

  joint in cement & sand mortar (1:3) with 2 course precast       

  concrete slab lining. Excavate depth n.e 500 mm and       

  dispose offsurplus excavated material.       

          

2-SB.22 FITTINGS       

  Cupboard Unit       

  Cupboard Unit 450mm Deep x 725mm Wide comprising        

  Ex 75 x 50mm framing all round with a blockboard hinged       

  double door, 2 No intermediate shelves all blockboard with       

  mahogany veneer and lipping, all timber finished with three       
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  coats gloss paint, including all necessary ironmongery :-       

2-SB.22A Cupboard unit 1500 mm long for Kitchen nr 1.0   

          

  Drawer Unit       

  Drawer Unit (450 Deep x 725 Wide)mm with 3 No. Drawers,       

  all blockboard with mahogany veneer and lipping, all timber       

  finished with 3 coats gloss paint, including all necessary       

  ironmongery :-       

2-SB.22B Drawer unit 300 mm long for Kitchen nr 1.0   

          

  Storage Shelving       

  Storage Shelving Comprising 3 No. Tiers of 25mm Thick       

  Hardwood Lipped Blockboard Supported on and Including       

  75x38mm Wrot Cypress Bearers Fixed to Wall all Painted       

  With Three Coats of Gloss Oil Paint :-       

2-SB.22C Shelving 3000 mm wide m 2.0   

          

TOTAL CARRIED FORWARD TO SUB-BILL COLLECTION SHEET  

        

  COLLECTION      

        

  PAGE NO.      

        

  1      

       

  2      

       

  3      
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  4      

       

  5      

        

TOTAL CARRIED TO SUMMARY - SUBSTATION  

 

Bill no. 3  SCHEDULE OF THE DAYWORKS      

ITEM NO. ITEM DESCRIPTION U.M. 
TOTAL 
QUANTI
TY 

RATE 
VAT Inclusive 
(Kshs)  

 AMOUNT 
(Kshs.)  

  NOTE:  THE WHOLE OF THIS BILL IS PROVISIONAL          
  Notes:          
i) The whole of this Section is Provisional         
ii) The rates inserted in this Schedule are to cover all establishment 

charges, insurances, holidays with pay, use and sharpening of all tools, 
supply of water, scaffolding, plant, hoisting gear etc., travelling and all 
other charges, overheads and profit   

  

  

  

iii) The rates for materials are to cover delivery to the usual points at which 
materials are received on the site and for distribution to the individual 
sites, storage, handling, overheads and profit.   

  
  

  

iv) The rates for plant shall be rates for working time only and maintenance, 
fuel, oil and operator's time shall be included in the hourly rates     

    

v) The time of gangers working with their gangs is to be paid for under the 
appropriate items, but the time of foremen and walking gangers is to be 
covered by Superintendence of the Contract generally.   

  
  

  

vi) The Contractor will not be paid for any work as day and hour unless he 
shall have obtained a written order from the Engineer before the 
commencement of the said work.  All claims made by the Contractor for 
day and hour work must be supported by certified copies and the written 
order from the Engineer.   

  

  

  

vii) The rates will be used in assessing the cost of any extra work ordered by 
the Engineer for execution on daywork basis.  In case any rate is found to 
be grossly in excess of prevailing market rates the Engineer shall use the 
market rate for this purpose.   
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viii) The quantities indicated in this schedule are for the purpose of obtaining 
competitive rates.  The work to be done may not be restricted to these 
quantities.  The Contractor shall be required to work on the rates quoted 
irrespective of the quantities being greater or less than those quoted in 
this schedule   

  

  

  

ix) If any of the following items is not priced, then other priced items will be 
deemed to cover for the costs for executing the item which is not priced     

    

1 LABOUR          
  The rates inserted herein should include for all costs such as insurance, 

travelling time, overtime, accommodation, use and maintenance of small 
tools of trade, supervision, overheads and profit.  Only time engaged 
upon work will be paid for.   

  

  

  

1.1 Unskilled Labourer Hrs 124.00   
1.2 Timberman Hrs 25.00   
1.3 Stone Mason Hrs 74.00   
1.4 Carpenter Hrs 74.00   
1.5 Concreter Hrs 129.00   
1.6 Blaster (Certified) Hrs 10.00   
1.7 Pipelayer Hrs 74.00   
1.8 Painter Hrs 30.00   
1.9 Surveyor Hrs 50.00   
1.10 Foreman Hrs 94.00   
1.11 Watchman (including use of firewood, lights, day, night, Sunday and 

Public Holiday watching) Hrs 984.00   

  TOTAL        
2 PLANT        
  The rates inserted herein should include for all operational and 

maintenance costs, fuel, oil, grease, operators, turnboys, supervision, 
overhead and profits.  Only the time actually employed on works will be 
paid for and the rates should include for idle, travelling and overtime. 

    
 

 

2.1 Compressor complete (3.0 m3/minute) Hrs 25.00   
2.2 Compressor complete (6.0 m3/minute) Hrs 25.00   
2.3 Pneumatic Pick Hrs 35.00   
2.4 D4 Tractor Hrs 30.00   
2.5 D8 Tractor Hrs 30.00   
2.6 Concrete Vibrator (Petrol or Diesel) Hrs 30.00   
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2.7 Concrete Mixer 14/10 (including batch weighing gear and drag feed 
shovel) Hrs 94.00   

2.8 Concrete Mixer 7/5 (including batch weighing gear and drag feed shovel) Hrs 15.00   
2.9 Dumper 0.38 m3 Hrs 74.00   
2.10 Dumper 0.76 m3 Hrs 20.00   
2.11 5 Tonne Lorry (Tipper) Hrs 74.00   
2.12 7 Tonne Lorry (Tipper) Hrs 45.00   
2.13 Portable water pump 50mm diameter (inclusive of hoses, couplings, etc.) Hrs 28.00   
2.14 Oxy-Acetylene cutting and welding set including oxygen and acetylene Hrs 20.00   
2.15 Electric welding set including electrodes Hrs 28.00   
2.16 Pedestrian roller Hrs 20.00   
2.17 Plate compactor Hrs 20.00   
2.18 Poker vibrator 12 to 25 mm dia Hrs 20.00   
2.19 4WD Pickup Truck Hrs 20.00   
2.20 Bar bending machine, hand operated Hrs 8.00   
          
3 MATERIALS        
  All materials are to comply with the specifications.  The rates inserted 

herein are to include for delivery to site, storage, handling, overheads 
and profits. 

    
 

 

3.1 Ordinary Portland Cement Tonne 10.00   
3.2 Mild Steel (any size from 6mm to 25mm dia.) Kg 492.00   
3.3 High Tensile Steel (any size from 8mm to 25mm dia.) Kg 492.00   
3.4 Fine Aggregate for Concrete m3 50.00   
3.5 Coarse Aggregate for Concrete m3 50.00   
3.6 Use of Shuttering Timber m3 5.00   
3.7 Use of Timbering for Trenches m3 5.00   
3.8 Concrete Class 15/20 m3 30.00   
3.9 Concrete Class 20/20 m3 30.00   
3.10 Concrete Class 25/20 m3 30.00   

   Carried to Summary - SCHEDULE OF THE DAYWORKS     
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