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Introduction to the document

The Atal Mission for Rejuvenation and Urban Transformation (AMRUT) 2.0, launched on
October 1, 2021, aims to achieve universal water supply coverage by providing functional tap
connections to all households in statutory towns across India by 2026. A key objective is to
ensure a continuous (24x7) pressurized water supply, known as the Drink-from-Tap (DfT)
service. The mission encourages cities to deliver uninterrupted water supply to at least one ward
or designated area with a minimum of 500 to 3000 households. Projects can use up to 20% of
the water supply fund allocation in AMRUT cities for this purpose, with additional funding
available through reform incentives. To date, over 341 DfT projects have been supported.
Transitioning from intermittent to continuous (24x7 pressurized water supply requires strong
commitment and technical expertise from Urban Local Body (ULB) officials. Developing a high-
quality Detailed Project Report (DPR) for this transition is crucial, as the DPR serves as a
technical blueprint for implementing DfT projects. However, many ULBs struggle to engage
credible consultants to develop effective DPRs, hindering project implementation.

To address this, the Ministry of Housing and Urban Affairs (MoHUA) has prepared this guidance
document, supported by the Administrative Staff College of India (ASCI), the capacity-building
partner for the DfT program. The document includes a Model Request for Proposal (RFP) for
engagement of consultants and a guidance notes to ensure the comprehensiveness and
practicality of DPR. The target group for this guidance document is engineers and practitioners
from ULBs, Water Boards and Consultants who are engaged for preparing the DPRs.

Part A of the guidance document contains a draft RFP designed to invite qualified consultants
to assess city-level water supply schemes and prepare DPRs for implementing the DfT in
designated DMAs within operational zones. It provides instructions on proposal submission,
eligibility criteria, evaluation methods, and selection procedures, clearly defining consultants'
tasks, responsibilities, and deliverables. The structure of the DPR is also given in the model
document. This document serves as a guidance and advisory resource. States may amend it to
fit their specific local contexts and situations.

Part B offers a comprehensive manual to guide ULBs, consultants, and other stakeholders in
preparing DPRs for DfT. It outlines a step-by-step approach, including an assessment of the
existing situation, hydraulic modeling, operational processes, city and DMA level planning, and
capacity-building measures for execution and maintenance. Operation and Maintenance
(O&M) models for effective implementation of the projects are also discussed.

This document is designed to assist Urban Local Bodies (ULBSs) in effectively implementing
the Drink from Tap (DfT) program, supplementing the Manual on Water Supply and Treatment
Systems (Drink from Tap), March 2024 developed by CPHEEO. It provides practical insights and
guidance to help ULBs to develop credible DPRs and to achieve the ambitious goals set forth
under AMRUT 2.0 specially the Drink from Tap service.






Part A

Model Request for Proposal (RFP) for Engaging Consultants
for Preparation of DPR on DfT




REQUEST FOR PROPOSAL FOR
ENGAGING CONSULTANTS

Client
[Insert the name of the State /ULB]

Comprehensive Assessment of City-Level Water Supply
Scheme and Preparation of a Detailed Project Report (DPR)
for Implementing Drink-from-Tap (DfT) Service in
Designated DMASs within Operational Zones

Issued on: [Date]
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Section 1: Letter of Invitation

Section 1: Letter of Invitation (State/ULB/Other agency to
eligible consultants)

DD/ Month /Year

Sub: Request For Proposal (RFP) for selection of consultants/firms to prepare a
Comprehensive Assessment of the City-Level Water Supply Scheme and Preparation
of a Detailed Project Report (DPR) for Implementing Drink-from-Tap (DfT) Service
in Designated DMAs within Operational Zones in (Urban Local Body Name), (State
Name)

You are requested to participate in the RFP and submit your Bid (as defined hereinafter)
either by post or courier or by hand for the subject stated project following the RFP document
enclosed herewith. The bidding shall be conducted under Single Stage Two-Envelope
Bidding process. More details on the Services are provided in the Terms of Reference.

This is to state that the firm will be selected under the Least Cost Based Selection (LCS)
method (Lump Sum) and the eligible consultants are requested to submit the RFP in a
proposal format as described in this RFP. The RFP includes the following documents:

Section 1 - Letter of Invitation
Section 2 - Instructions to Consultants and Data Sheet

Section 3 - Technical Proposal - Standard Forms
Section 4 - Financial Proposal - Standard Forms

Section 5 - Terms of Reference
Section 6 - Standard Conditions - Forms of Contract

Details on the proposal submission date, time, and address are provided in the Data Sheet.

Please note that the Authority (State/ULB/Other Agency) reserves the right to accept or
reject all or any of the bids without assigning any reason whatsoever.

Thanking you,

Yours faithfully,
(State / ULB/ Other Agency)
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Section 2: Instructions to Consultants

ITC
Clause
reference

Section 2: Instructions to Consultants

Data Sheet

A. General

Name of the Client: State/ULB/Other Agency

Method of Selection: Least Cost Selection (LCS) from the Single Stage Two-
Envelope Bidding process

Name of the Work: Selection of Consultant to prepare a Comprehensive
Assessment of the City-Level Water Supply Scheme and Preparation of a Detailed
Project Report (DPR) for Implementing Drink-from-Tap (DfT) Projects in
Designated DMAs within Operational Zones in (Urban Local Body Name), (State
Name)

Issue of RFP: Issued by State / ULB/Other Agency if it is box tender (or) will be
uploaded in the portal if it is e-procurement.

Date of pre-proposal conference: Time: ...... A.M./P.M. (within one week of the
date of notification)

Address; -------------- E-mail; ----------=----- Contact person/conference coordinator:
Submission Date: Within three weeks of the date of notification

Probable Date of Completion (PDC) of the project: To be decided by the
State/ULB/Other Agency

All applications shall be submitted in English. All the pages of the proposal shall be
numbered and index to be enclosed.

Notwithstanding anything contained in this proposal, the Authority
(State/ULB/Other Agency) reserves the right to accept or reject any Proposal and to
annul the contract process and reject all proposals, at any time without any liability
or any obligation for such acceptance, rejection or annulment, and without assigning
any reasons there for.

Arbitration Procedure: Any unresolved dispute shall be referred to the
Government of (State), acting as the sole arbitrator. The decision of the arbitrator
shall be final and binding. Arbitration shall follow the Indian Arbitration and
Conciliation Act, 1996.

e Language of Arbitration: All requests, submissions, orders, awards, and
hearings shall be in English.
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Section 2: Instructions to Consultants

10

e Enforcement of Award: The arbitration decision or award shall be final
and binding and enforceable under the Arbitration and Conciliation Act,
1996, with parties retaining the right to seek relief from higher forums.

e Performance During Arbitration: Parties shall continue to perform their
obligations under the agreement pending the arbitration decision, without
prejudice to the final award.

e Fees and Expenses: The fees and expenses of arbitration shall initially be
borne by the respective parties, subject to the arbitrator's determination.

B. Preparation of Proposals

The Proposal shall comprise the following:
Scanned copies are to be uploaded on the e-procurement platform.

The bidding shall be conducted under Single Stage Two-Envelope Bidding
process.

For FULL TECHNICAL PROPOSAL (FTP):

1st Inner Envelope with the Technical Proposal:
(1) Power of Attorney to sign the Proposal

(2) TECH-1
(3) TECH-2
(4) TECH-3
(5) TECH-4
(6) TECH-5
(7) TECH-6 AND

2" Inner Envelope with the Financial Proposal (if applicable):
(1) FIN-1
(2) FIN-2

Statement of Undertaking is required — Yes

Proposals must remain valid for 90 (Ninety) days after the Proposal submission
deadline.

Clarifications may be requested up to a pre-bid meeting.
The address for requesting clarifications is: All requests for clarifications shall be

made online through mail at------------------ with the subject line “Clarifications
for Preparation of DPR for DfT service in Identified ULBs”.
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Section 2: Instructions to Consultants

10.1

10.2
11

12

13

14

15

The format of the Technical Proposal to be submitted is given in the RFP.

Submission of the Technical Proposal in a wrong format may lead to the Proposal
being deemed non-responsive to the RFP requirements.

Estimated input of key Expert’s time: As mentioned in the RFP

A price adjustment provision applies to remuneration rates: NO

The amount payable to the ULB and to the Consultant under the contract to be
subjected to Indian taxation: YES

Reimburse the consultant for indirect local taxes such as GST — YES
Reimburse the consultant income tax paid in India on the remuneration for services
provided by non-resident staff of the consultant — NO

The Financial Proposal shall be stated in the following currencies:

Consultant may express the price for their Services in INR only (Lumpsum only)

C. Submission, Opening, and Evaluation

Submission of the bid would be within three weeks of notification, and financial
bid opening will be a week after the technical bid is opened.

Minimum Eligibility Criteria:

Consultancy firms satisfying the below criteria will be further evaluated for the
marking criteria:

1. The Bidder may be a Consultancy firm/Consortium/ Limited Liability
Partnership (LLP)/Joint Venture Company incorporated under the appropriate
laws of India having a minimum average annual turnover of Rs 5.0 Crore (INR)
from Consultancy business in any three consecutive years (i.e., 2021-22 to
2023- 24). The Bidder must ensure that they submit the evidence of eligibility
criteria on turnover in the form of audited financial statements signed by the
Chartered Accountant.

The Bidder/ All the Partners (in case of Consortium/LLP/J JV- Maximum 2
partners including lead member) should be a company registered under the
Companies Act, 2013 OR the Companies Act, 1956 OR a partnership firm
registered under LLP Act, 2008 / Indian Partnership Act, 1932 OR the Societies
Act 1860 or a Proprietorship Firm having valid registration certificate and
should be in existence in India for at least the last 10 years as on 31.03.2024.
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Section 2: Instructions to Consultants

The Bidder can be a Company or Corporation or a Consortium of Companies /
Corporation. In case of a Consortium/JV, the same shall not consist of more
than two Companies / Corporations and shall be formed under a duly stamped
Consortium/ JV agreement. The original stamped Consortium Agreement shall
be attached along with the Bid Document. In the event of a Consortium, one of
the partners shall be designated as a "Lead Partner" and have the power of
attorney to sign as a “Lead Partner”. However, every member of the Consortium
shall be equally responsible & jointly & severally liable for the successful
completion of the entire project. The bidder (in case of JV/ Consortium both
members) shall possess Valid GST Registration in India. The
Bidder/Consortium must jointly fulfil the eligibility criteria.

In case of Consortium/LLP/ JV, Lead member should satisfy minimum 60% of
the technical criteria satisfying the aforementioned requirements, cumulatively
all the members shall fulfill 200% of the Technical criteria.

. The Consultancy firm should have positive net worth and the supporting
documents shall be produced along with the bid submission signed by Chartered
Accountant of the firm.

. The firm should have a minimum of 10 years of consultancy experience in DPR
preparation for water supply schemes. Experience in preparing DRPs on DfT,
(24x7 pressurised water supply) /NRW/ water audit projects is desirable. The
bidder should furnish the experience certificate in Government/ ULBs/ PSU
works issued by the officer not below the rank of Executive Engineer or
equivalent and counter-signed by the Superintending Engineer or equivalent.

. The bidder should further demonstrate and upload: -

i.  Bid Security / EMD For Rs------------ through Online payment OR
unconditional and irrevocable BG pledged in favor of from any
Nationalized / Scheduled Bank to be valid for a period of 6 months from
the date of bid download starting date.

ii.  Latest IT returns & PAN card.

iii.  GST Registration and latest GST returns.
iv.  The bidder shall submit litigation history.

The applicant Company shall provide accurate information on any litigation or
arbitration resulting from contracts completed or under execution by them over
the last 10 (ten) years. A consistent history of awards against the applicant may
result in disqualification of the applicant.
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Section 2: Instructions to Consultants

5. The Consultancy firm//LLP/Consortium/ Joint Venture partners should not
have been blacklisted in the last 5 years by any of the Govt
Depts/Parastatals/ULBs. Consultancy firm//LLP/Consortium/ Joint Venture
partners should give an undertaking in an affidavit.

Evaluation Criteria: Criteria, sub-criteria, and point system for the evaluation
of the Full Technical Proposals

A. Financial strength and experience of the firm: 55 Marks

S.No. Criteria Maximum Marks
Marks
Experience in Preparation of DPR valu_e (cu_mula_tive
Detailed Project Reports for value during financial
DFT (24x7 Water Supply)/ year).
NRW!/ Water Audit/Source Up to Rs. 100 Cr: 5 Marks

augmentation, transmission
main, WTP, Service Reservoirs,

1 Distribution systems, HSCs, etc. 20 Marks  Rs. 100-200 Cr: 10 Marks
] ) ) Rs. 200-300Cr: 15 Marks
In any one financial year during
the last 10 years (2014-15 to :
2023-24) >Rs. 300 Cr: 20 Marks
16
a) Assessment of NRW/
water audit/Leak
detection
Experience in Assessment of Upto 2 projects -10 marks
water audit/ leak :
detection/NRW /DfT (24x7 3-5 Projects - 15 Marks
2 Water Supply) projects 35 Marks  >5 Projects — 20 Marks
b) DFT (24x7 water
In any one financial year during supply)
the last 10 years Upto 2 projects- 5 Marks

3-5 projects- 10 Marks
>5 projects — 15 marks

B. Adequacy and quality of the proposed methodology, and work plan in
responding to the Terms of Reference (TORs): 15 Marks

S. No Criteria Max. Marks

Technical approach and 10 Marks

1 methodology/ presentation
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Section 2: Instructions to Consultants

Organization, Staffing and
Work Plan 5 Marks

C. Key Experts’ qualifications and competence for the Assignment: 30 Marks

Max.

S.No  Position No. of personnel Marks

Quialification

Post-graduation in Civil
Engineering with
specialisation in
Hydraulics
Engineering/Environmental
Engineering/ PHE/ with
more than 10 years OR
graduate in Civil

Team Engineering with more

Leader than 15 years of experience
in the design of Water
Supply Infrastructure.
Experience of projects
related to DfT (24X7
Water Supply)/
NRW/leakage management
is desirable for the position
of Team Leader.

Post-graduation in
Environmental
Engineering/ Hydraulic
Engineering with more
than 5 years of experience
Water or Graduate in Civil
Supply Engineering with minimum
2 Expert 1 8 7 years of experience in the
(Hydraulic design of water supply
Design systems.
Experience of projects
related to DfT (24X7
Water Supply)/
NRW!/leakage management
is desirable
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Section 2: Instructions to Consultants

Post-graduation in Civil

(NZEV)\(”E i Engineering with 5 Years

Water of experience or Graduate

Supply) 1 in Civil Engineering with

Deglio ?]/ minimum 7 years of

Ex egrt experience in the design of

P DfT and NRW assessment.

Master in Finance or

Finance related field with 7 years of
experience in the

Eipgﬁ/ PPP . preparation of financial

P models for Infrastructure

assignments

Supporting Graduate in relevant field

Staff discipline with 2 years of

(Middle- relevant experience

Level 2per ULB (Names to be proposed but

Design CVs will not be considered

Engineers) for evaluation)

Supoortin Graduate in Planning / GIS

Staﬁ‘? (GISg/ with 2 years of relevant

Manoing / 5 ver ULB experience (Names to be

Plar?rl?ing P proposed but CVs will not

Experts? be considered for

evaluation)

The assessment of working/field level Staff may be assessed by the Consultant for
preparation of DPR for implementation of the DfT service.

The number of points to be assigned to each of the above positions shall be
determined considering the following three sub-criteria and relevant percentage
weights:

Adequacy for the Assignment (relevant education (30%), experience (60%),
Training on 24x7 / DfT Water Supply/ NRW reduction/Water Audit (10%)
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Section 2: Instructions to Consultants

17

18

19

20

21

Minimum Qualifying Marks: 70 (The financial bids of the technically qualified
agencies only will be opened and the lowest quoted agency will be awarded the
task(s).

Note - Applicant would need to secure minimum qualifying marks of 50% in each
qualifying parameter in evaluation criteria individually to qualify.

Financial Proposal:

The Financial Proposals of the Consultants who scored the minimum qualifying
Technical score will only be opened and evaluated.

The Lowest Bidder will be considered for the award of work
The price quoted (excluding GST) will be considered for evaluation

The MD, State/ULB/Other Agency shall reimburse the GST to the consultant as per
the applicable rates in case exemption is not given

D. Negotiations and Award

Expected date and address for contract negotiations: shall be informed later on

Address: State /ULB /Other Agency

Expected date for the commencement of the Services: Within 7 (seven) days of
signing of the Contract Agreement.

E. Outputs and Deliverables

F. Terms of Payment

SI.

No Deliverables % on Contract value

(a) Comprehensive Water Supply Assessment Plan for the entire city

Comprehensive Assessment Report including
validation of prioritized Service Reservoirs /
DMAs for implementation of water supply
with DFT facility

D1 10%

(b) Preparation of DPRs for identified Reservoir Command Areas / DMAs for
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Section 2: Instructions to Consultants

implementation of water supply with a ‘Drink from Tap’ facility

Report on Completion of Field Survey/
Mapping of HSCs, Tabulation and analysis

0,
D2 of field survey 20%
data
D3 Qn su_bmlssmn of DMA I_:ormatlop and 20%
isolation/ Ground validation drawings
On submission of DPR for Drink from Tap
D4  facility (Draft Report) including cost 15%
estimates
D5  On approval of the Final Report 15%
D6 Preparation and approval of Tender 20%

document
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Section 3: Technical Proposal — Standard Forms

Section 3. Technical Proposal — Standard Forms

{Notes to Consultant shown in brackets { } throughout Section 3 guide the Consultant to

prepare the Technical Proposal; they should not appear on the Proposals to be submitted.}

Checklist of Required Forms

FORM DESCRIPTION Page Limit
TECH-1 Technical Proposal Submission Form.
TECH-1 If the Proposal is submitted by a Joint Venture, attach a
Attachment | letter of intent or a copy of an existing agreement.
No pre-set format/form. In the case of a Joint Venture,
Power of several are required: a power of attorney for the
Attorne authorized representative of each JV member, and a
y power of attorney for the representative of the lead
member to represent all JVV members
TECH-2 Consultant’s Organization and Experience.
TECH-2A A. Consultant’s Organization
. Consultant’s Experience relevant in the field of water
TECH-2B supply in last 10 years for various projects funded
under Government of India or State /City Government
under various mission.
Comments or Suggestions on the Terms of Reference
TECH-3 and Counterpart Staff and Facilities to be provided by
the Client.
TECH-3A A. On the Terms of Reference
TECH-3B B. On the Counterpart Staff and Facilities
TECH-4 Description of the Approach, Methodology, and Work
Plan for Performing the Assignment
TECH-5 Work Schedule and Planning for Deliverables
TECH-6 Team Composition, Key Expert's Inputs, and attached
Curriculum Vitae (CV) in the prescribed format

All pages of the original Technical and Financial Proposal shall be initialed by the

same authorized representative of the Consultant who signs the Proposal
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Section 3. Technical Proposal — Standard Forms

Form Tech-1

Technical Proposal Submission Form

{Location, Date}

LI S TP PRSPPSO
[Name and address of Client]
Dear Sir:

We, the undersigned, offer to provide the consulting services for the appointment of consultants to prepare
Comprehensive Assessment of City-Level Water Supply Scheme and Preparation of a
Detailed Project Report (DPR) for Implementing Drink-from-Tap (DfT) Service in
Designated DMAs within Operational Zones] by your Request for Proposal dated [Insert Date]
and our Technical Proposal. We are hereby submitting our Proposal, which includes this Technical
Proposal and a Financial Proposal sealed in separate envelopes.

We hereby declare that:

@ All the information and statements made in this Proposal are true and we
accept that any misinterpretation or misrepresentation contained in this
Proposal may lead to our disqualification by the Client and/or may be
sanctioned by the Bank;

(b) Our Proposal shall be valid and remain binding upon us for the period
specified in the Data Sheet;

(©) We have no conflict of interest in accordance;

(d) We meet the eligibility requirements as stated and we confirm our
understanding of our obligation to abide by the Bank’s policy regarding
corrupt and fraudulent practices;

(e) In competing for (and, if the award is made to us, in executing) the Contract,
we undertake to observe the laws against fraud and corruption, including
bribery, in force in the country of the Client.

)] Except as stated in the Data Sheet, we undertake to negotiate a Contract
based on the proposed Key Experts. We accept that the substitution of Key
Experts for reasons other than those stated may lead to the termination of
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Section 3. Technical Proposal — Standard Forms

Contract negotiations;

(9) Our Proposal is binding upon us and subject to any modifications resulting from the
Contract negotiations.

We undertake, if our Proposal is accepted and the Contract is signed, to initiate the Services
related to the assignment no later than the date indicated in the Data Sheet.

We understand that the Client is not bound to accept any Proposal that the Client receives.

We remain,

Yours sincerely,

Authorized Signature {In full and initials}:
Name and Title of Signatory:
Name of Consultant (Company’s name or JV’s name):
In the capacity of:

Address:
Contact information (phone and e-mail):
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Section 3. Technical Proposal — Standard Forms

Form Tech-2

Consultant’s Organization and Experience

Form TECH-2: a brief description of the Consultant’s organization and an outline of the
recent experience of the Consultant that is most relevant to the assignment. In the case of
a Joint Venture, information on similar assignments shall be provided for each partner. For
each assignment, the outline should indicate the names of the Consultant’s Key Experts
and Sub- consultants who participated, the duration of the assignment, the contract amount
(total and, if it was done in the form of a Joint Venture or a sub-consultancy, the amount
paid to the Consultant), and the Consultant’s role/involvement.

A - Consultant’s Organization
1. Provide here a brief description of the background and organization of your Company.
2. Include an organizational chart, a list of the Board of Directors, and beneficial ownership

B - Consultant’s Experience

1. List only previous similar assignments completed® in the last 10 (ten)years.

2. List only those assignments for which the Consultant was legally contracted by the Client
as a Company or was one of the Joint Venture partners. Assignments completed by the
Consultant’s experts working privately or through other consulting firms cannot be claimed
as the relevant experience of the Consultant, or that of the Consultant’s partners or sub-
consultants, but can be claimed by the Experts themselves in their CVs. The Consultant
should be prepared to substantiate the claimed experience by presenting copies of relevant
documents and references if so requested by the Client.

3. List of previous assignment(s) as approved under various Gol/ State Government for the
preparation of DPR in water supply projects.

The Claims of completion shall be self-certified. A copy of work order/ agreement required to be submitted.
Substantially completed assignments shall be considered in case the Applicant has completed and submitted
Draft Final Report. The client may seek clarifications, if required
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Section 3. Technical Proposal — Standard Forms

Duration

Assignment name/&
brief description of
main
deliverables/outputs

Name of
Client &
Country of
Assignment

Approx.
Contract
value (in
INR)/
Amount paid
to your firm

Role of the
Assignment
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Section 3. Technical Proposal — Standard Forms

Form Tech-3

Comments and Suggestions on the Terms of Reference, Counterpart
Staff, and Facilities to be Provided by the Client

Form TECH-3: comments and suggestions on the Terms of Reference that could improve the
quality/effectiveness of the assignment; and on requirements for counterpart staff and facilities,
which are provided by the Client, including administrative support, office space, local
transportation, equipment, data, etc.

A - On the Terms of Reference
{improvements to the Terms of Reference, if any}

B - On Counterpart Staff and Facilities

{comments on counterpart staff and facilities to be provided by the Client. For example,
administrative support, office space, local transportation, equipment, data, background reports,
etc., if any}
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Section 3. Technical Proposal — Standard Forms

Form Tech-4

Description of Approach, Methodology, and Work Plan in
Responding to the Terms of Reference

Form TECH-4: a description of the approach, methodology, and work plan for performing
the assignment, including a detailed description of the proposed methodology and staffing
for training, if the Terms of Reference specify training as a specific component of the
assignment.

{Suggested structure of your Technical Proposal (in FTP format):

a) Technical Approach and Methodology
b) Work Plan and Organization and Staffing

a) Technical Approach and Methodology. {Please explain your understanding of the
objectives of the assignment as outlined in the Terms of Reference (TORs), the
technical approach, the methodology you would adopt for implementing the tasks
to deliver the expected output(s), and the degree of detail of such output. Please do
not repeat/copy the TORs here.}

b) Work Plan. {Please outline the plan for the implementation of the main
activities/tasks of the assignment, their content and duration, phasing and
interrelations, milestones (including interim approvals by the Client), and tentative
delivery dates of the reports. The proposed work plan should be consistent with the
technical approach and methodology, showing your understanding of the TOR and
your ability to translate them into a feasible working plan. A list of the final
documents (including reports) to be delivered as final output(s) should be included
here. The work plan should be consistent with the Work Schedule Form.}

Organization and Staffing. {Please describe the structure and composition of your
team, including the list of the Key Experts, Non-Key Experts, and relevant technical
and administrative support staff.}
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Section 3 — Technical Proposal — Standard Forms

Form Tech-5
Work Schedule and planning for deliverables

N° Deliverables * (D-.) Month (a) Month (b) Month (c) Month (d)

{e.g., Deliverable #1:

D-1 (inception report)

1) data collection

2) drafting

3) inception report)

4) incorporating comments

)

6) delivery of final inception
report to Client}

D-2 {e.g., Deliverable #2:

List the deliverables with the breakdown for activities required to produce them and other benchmarks such as the Client’s
approvals. For phased assignments, indicate the activities, delivery of reports, and benchmarks separately for each phase. The
overall Timeline of deliverables, asst mapping in GIS platform, consumer mapping, condition assessment, flow measurements,
and location of all types of valves etc should be provided in the work plan and deliverables.

Duration of activities shall be indicated in the form of a bar chart.

3. Include a legend, if necessary, to help read the chart.
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Form Tech-6

Team Composition, Assignment, and Key Experts’ input

Total time-input
Expert’s input (in person/month) per each Deliverable
N° Name (in Months)
- Hom .
Position D-1 D-2 D-3 | ... D-... e Field | Total
KEY EXPERTS
[Ho |[2
K-1 {e.g., Mr. [Team me] | month] [1.0] [1.0]
Abbbb Leader Fie
¥ ] I[d.] [05m | |[25] [0]
K-2
K-3
n
Subtotal
NON-KEY
[Ho
me]
N-1 [Fie
Id.]
N-2
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Subtotal
Total

1 For Key Experts, the input should be indicated individually for the same positions as required under the Data Sheet ITC21.1.

2 Months are counted from the start of the assignment/mobilization. One (1) month equals twenty-two (22) working (billable)
days. One working (billable) day shall be not less than eight (8) working (billable) hours.

3 “Home” means work in any place other than the Client’s working place mentioned in the RFP.

4. ‘Field” means work carried out at a place mentioned in the RFP [insert name of ULB if the work is for the ULB or State if the
work is for the State]

Full-time input [
Part-time input
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FOrRM TECH-6

(CONTINUED)

Curriculum Vitae (CV)

Position Title and No.

{e.g, K-1, TEAM LEADER}

Name of Expert:

{Insert full name}

Date of Birth:

{day/month/year}

Country of
Citizenship/Residence

Education: {List college/university or other specialized education, giving names of

educational institutions, dates attended, degree(s)/diploma(s) obtained}

Employment record relevant to the assignment: {Starting with present position, list in
reverse order. Please provide dates, name of employing organization, titles of positions held,
types of activities performed and location of the assignment, and contact information of
previous clients and employing organization(s) who can be contacted for references. Past
employment that is not relevant to the assignment does not need to be included.}

Period

Employing organization and
your title/position. Contact
information for references

Country

Summary of
activities
performed
relevant to the
Assignment

Membership in Professional Associations and Publications:

Language Skills (indicate only languages in which you can work):

21|Page



Section 3 — Technical Proposal — Standard Forms

Adequacy for the Assignment:

Detailed Tasks Assigned on Consultant’s Reference to Prior Work/Assignments
Team of Experts: that Best Illustrate Capability to Handle
the Assigned Tasks

{List all deliverables/tasks as in TECH-5
in which the Expert will be involved)

Expert’s contact information: (e-mail..................... ,phone ..o )
Certification:
I, the undersigned, certify that to the best of my knowledge and belief, this CV correctly
describes myself, my qualifications, and my experience, and | am available to undertake the
assignment in case of an award. | understand that any misstatement or misrepresentation
described herein may lead to my disqualification or dismissal by the Client, and/or sanctions
by the Bank.

{day/month/year}

Name of Expert Signature

{day/month/year}

Name of authorized
Signatur

e Date
Representative of the Consultant
(the same who signs the Proposal)
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Section 4. Financial Proposal - Standard Forms

{Notes to Consultant shown in brackets { } guide the Consultant to prepare the
Financial Proposals; they should not appear on the Financial Proposals to be submitted.}

Financial Proposal Standard Forms shall be used for the preparation of the Financial Proposal
according to the instructions provided in Section 2.

FIN-1 Financial Proposal Submission Form

FIN-2 Financial Proposal

23|Page



Section 4 — Financial Proposal — Standard Forms

Form Fin-1

Financial Proposal Submission Form

{Location, Date}
To:
[Name and address of Client]
Dear Sirs:

We, the undersigned, offer to provide consulting services for [Comprehensive Assessment of
City-Level Water Supply Scheme and Preparation of a Detailed Project Report (DPR) for
Implementing Drink-from-Tap (DfT) Service in Designated DMAs within Operational
Zones] by your Request for Proposal dated [Insert Date] and our Financial Proposal.

Our attached Financial Proposal is for the amount of {Indicate the corresponding to the
amount(s) currency(ies)} {Insert amount(s) in words and figures}, [Insert “including” or
“excluding '] of all indirect local taxes in accordance in the Data Sheet. The estimated amount
of local indirect taxes is {Insert currency} {Insert amount in words and figures} which shall be
confirmed or adjusted, if needed, during negotiations. {Please note that all amounts shall be the
same as in Form FIN-2}.

Our Financial Proposal shall be binding upon us subject to the modifications resulting from
Contract negotiations, up to the expiration of the validity period of the Proposal, i.e. before the
date indicated in the Data Sheet.

We understand you are not bound to accept any Proposal you receive.

We remain,

Yours sincerely,

Authorized Signature {In full and initials}: Name
and Title of Signatory: In the
capacity of:

Address: E-
mail:

{For a Joint Venture, either all members shall sign or only the lead member/consultant, in
which case the power of attorney to sign on behalf of all members shall be attached}
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Form Fin-2

Financial Proposal

Rate excluding GST
Sl. Description In
No In Figures Words

a) Comprehensive Water Supply Assessment Plan for the
entire city

Comprehensive Assessment Report including validation

1 | of prioritized Service Reservoirs / DMAs for

implementation of water supply with DFT facility

b) (b) Preparation of DPRs for identified Reservoir
Command Areas / DMAs for implementation of water
supply with ‘Drink from Tap’ facility.

1 | Complete Field Survey/ Mapping of HSCs

DMA formation and isolation /Ground validation

Proposal for ‘Drink from Tap’ facility (Draft)

WD

Final Report

5 | Preparation of Tender document

Note: The rate shall be quoted exclusive of GST
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Section 5: Terms of Reference
Scope of Work:
(a) Comprehensive Assessment of City-Level Water Supply Scheme

The purpose of assessing the existing water supply scheme in the Urban Local Body (ULB) is to
evaluate its performance and compute benchmark indicators that support policy and decision-
making. Attaining Service Level Benchmarks (SLBs) is not just a goal but a crucial step towards
improving citizens' health and well-being, especially the poor and underserved. The consultant
will thoroughly assess the water supply scheme throughout the ULB area and present the findings
in Part A of the Detailed Project Report (DPR). The assessment will be based on a gap analysis
concerning the SLBs. As part of this exercise, the consultant will validate the ULB's prioritised
study area for the ‘Drink from Tap’ facility based on approved prioritisation criteria.

As-Is Assessment Report

The ‘As-Is Assessment Report’ submitted by the consultant in Part A of the DPR is a crucial
document that will be derived from secondary data provided by the ULB and related
departments. This report will explicitly detail the status of the water supply infrastructure
concerning SLBMs. The assessment scope includes the following components:

1. Maps: The ULB will provide geo-referenced maps on the GIS platform, including:
o Topographic/Base map
o Ward map
o Contour map
o Road network map

The base map should include marking of Water Treatment Plant & storage reservoir
locations, feeder mains, distribution mains, and the distribution network's alignment
and other related component.

2. Water Supply Infrastructure and Operation of the System: The ULB will furnish
detailed information on the following components:

Sources of water supply and allocated quantity

Present per capita supply and adequacy for the intermediate and ultimate year

Capacity of the water treatment plant and its adequacy for ultimate year demand

Coverage of water supply

Frequency and duration of supply

Pressure in the network at critical points

Water quality test reports

o 0O O O O O O

26|Page



Section 5 — Terms of Reference

Raw water mains

Clear water mains

Service reservoirs

Distribution network

Valves (flow control, pressure control, etc.)

Consumer meters

Bulk flow meters

SCADA and loT application

Extent of unaccounted-for water (UFW) and Non-revenue water (NRW)

o O O O O O O O o

3. Benchmark Indicators: The consultant will calculate service level benchmark
indicators based on secondary data provided by the ULBs/Departments.

4. Status Report: Based on the water supply infrastructure assessment, the consultant will
include a detailed status report in the DPR with recommendations for future
augmentation to meet intermediate and ultimate year demands.

5. Validation: Using the SLBs and the status report, the consultant will validate the ULB's
chosen operational area (service reservoir command area) and DMA(S). The consultant
will suggest an alternate operational area and DMA if the selected area is unsuitable for
implementing a 24x7 water supply with the ‘DfT’ facility.

(b) Continuous Water Supply with ‘Drink from Tap’ Service in Designated DMAs

1. Consumer Surveys: Conduct door-to-door surveys, including geotagging (latitude and
longitude) of consumer meters, identifying illegal connections, assessing non-domestic
and high-rise building connections, assessing domestic and bulk meters, undertaking
willingness to pay for improved services, etc.,

2. Point Load Survey: Include a survey for point loads (schools, colleges, hospitals, hotels,
etc.) and show their locations on a GIS map.

3. System Limitations Study: Study the limitations of the existing water supply system
and the reasons for adopting intermittent supply.

4. NRW Studies: Conduct NRW studies in the project area and suggest reducing NRW
below 5% in transmission mains (Primary Network) and 10% in the distribution network.

5. Population Projections: Perform population projections in the project area and assess
water supply systems capacities. Design and verify feeder lines (the Primary network of
water supply lines) and the existing distribution network.

6. Strengthening Proposals: Strengthening the existing distribution network for different
horizon years of 10, 20, and 30.

7. Road Centerline Drawing: Prepare road centerline drawings digitised on the satellite
image of the city obtained from the National Remote Sensing Agency (NRSA)/online
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GIS software/drone image/other authenticated sources. Prepare a GIS map of the
distribution system.

8. Service Tank Identification: Identify an existing service tank in the project area that can
provide nodal pressure of 17-21m for Class | & Il cities and 12-15m for other towns.

9. Nodal Pressure Planning: Based on identified nodal pressures, plan and design online
boosting/direct pumping.

10. Retrofitting and Hydraulic Design: Retrofit the existing pipe network to determine
operational zones, pressure zones, and DMASs, and run hydraulic designs using time-
tested software.

11. Valve and Meter Locations: Identify suitable locations for isolation valves, bulk meters,
and FCV/PRYV (if required).

12. Transmission Main Validation: Redesign and validate the entire transmission main
and distribution networks to ensure the required inflow to the considered tank. Check
for surge pressure in the systems and take measure, if necessary.

13. Automation Recommendations: Study and recommend suitable automation (SCADA,
online systems) for data collection, analytics, and predictive analysis for real-time
monitoring, including online water quality and pressure monitoring systems in the
operational Zone/DMA where 24x7 water supply is planned.

14. Cost Estimation: Estimate the cost of all project components using the latest Schedule
of Rates (SoR) and market rate analysis for non-SoR items.

15. Financial Feasibility: Conduct a financial feasibility study to assess tariff requirements
and suggest expected tariffs.

16. Operation and Maintenance Models: Propose operation and maintenance models
(ULB-led, service contracts, PPPs), appropriate KPIs, monitoring methods, and service-
linked payment processes.

17. Policy Formulation and Tariff Fixation: Suggest suitable reforms including sample
tariff calculation for achieving financial sustainability.

18. Environmental and Social Impact Management: Suggest environmental and social
impacts and a suitable management plan. The DPR should contain all detailed Technical
Designs, Bill of Quantities, Cost Estimates, Maps, Coordinates, Drawings &
Specifications for works proposed in DPR and also cover sections on Project
Implementation Schedule, Project Operations & Maintenance Planning, Project
Financial Structuring, Project Financial Viability & Sustainability, Project Phasing,
Project Institutional Framework & Project Benefit Assessment.
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Section 6: General Conditions

A. General Provisions
1. Definitions

a. “Affiliate(s)” means an individual or an entity that directly or indirectly controls,
is controlled by, or is under common control with the Consultant.

b. “Applicable = Guidelines” means the policies of the MoHUA/
STATE/ULB/OTHER AGENCY/ ULB governing the selection and Contract
award process as outlined in this RFP.

C. “Applicable Law” means the laws and any other instruments having the force of
law in the Client’s country, or such other country as may be specified in the Data
Sheet, as they may be issued and in force from time to time.

d. “Client” means the implementing agency that signs the Contract for the Services
with the selected Consultant.

e. “Consultant” means a legally established professional consulting firm or an entity
that may provide or provide the Services to the Client under the Contract.

f. “Contract” means a legally binding written agreement signed between the Client
and the Consultant and includes all the attached documents listed in Clause 1 (the
General Conditions of Contract (GCC), the Special Conditions of Contract (SCC),
and the Appendices).

g. “Data Sheet” means an integral part of the Instructions to Consultants (ITC)
Section 2 that is used to reflect specific country and assignment conditions to
supplement, but not to over-write, the provisions of the ITC.

h. “Day” means a calendar day.

i. “Experts” means, collectively, Key Experts, Non-Key Experts, or any other

personnel of the Consultant.

“Government” means Government of India.

“Key Expert(s)” means an individual professional whose skills, qualifications,

knowledge, and experience are critical to the performance of the Services under

the Contract and whose CV is considered in the technical evaluation of the

Consultant’s proposal.

I. “ITC” (this Section 2 of the RFP) means the Instructions to Consultants that
provide the eligible Consultants with all information needed to prepare their
Proposals.

m. “LOI” (this Section 1 of the RFP) means the Letter of Invitation being sent by the
Client to the eligible Consultants.

n. “MoHUA” means Ministry of Housing and Urban Affairs

0. “Non-Key Expert(s)” means an individual professional provided by the
Consultant or its Sub-consultant and who is assigned to perform the Services or
any part thereof under the Contract and whose CVs are not evaluated individually.

p. “Proposal” means the Technical Proposal and the Financial Proposal of the
Consultant.

g. “RFP” means the Request for Proposals to be prepared by the Client for the
selection of Consultants, based on the SRFP.

==
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r. “Services” means the work to be performed by the Consultant under the Contract.

S. “TORs” (this Section 7 of the RFP) means the Terms of Reference that explain
the objectives, scope of work, activities, and tasks to be performed, respective
responsibilities of the Client and the Consultant, and expected results and
deliverables of the assignment.

2. Introduction

2.1 The eligible Consultants are invited to submit a Technical Proposal and a
Financial Proposal, or a Technical Proposal only, as specified in the Data Sheet,
for consulting services required for the assignment named in the Data Sheet. The
Proposal will be the basis for negotiating and ultimately signing the Contract with
the selected Consultant.

2.2 The Consultants should familiarize themselves with the local conditions and take
them into account in preparing their Proposals, including attending a pre-proposal
conference if one is specified in the Data Sheet. Attending any such pre-proposal
conference is optional and is at the Consultants’ expense.

2.3 The Client will timely provide, at no cost to the Consultants, the inputs, relevant
project data, and reports required for the preparation of the Consultant’s Proposal
as specified in the Data Sheet.

3. Conflict of Interest

3.1 The Consultant is required to provide professional, objective, and impartial
advice, at all times holding the Client’s interest paramount, strictly avoiding
conflicts with other assignments or its corporate interests, and acting without any
consideration for future work.

3.2 The Consultant must disclose to the Client any situation of actual or potential
conflict that impacts its capacity to serve the best interest of its Client. Failure to
disclose such situations may lead to the disqualification of the Consultant or the
termination of its Contract and/or sanctions by the Bank.

3.3 Without limitation on the generality of the foregoing, the Consultant shall not be
hired under the circumstances set forth below:

a. Conflicting activities

Conflict between consulting activities and procurement of goods, works, or non-
consulting services: a firm that has been engaged by the Client to provide goods,
works, or non-consulting services for a project, or any of its Affiliates, shall be
disqualified from providing consulting services resulting from or directly related
to those goods, works, or non-consulting services. Conversely, a firm hired to
provide consulting services for the preparation or implementation of a project, or
any of its Affiliates, shall be disqualified from subsequently providing goods or
works or non-consulting services resulting from or directly related to the
consulting services for such preparation or implementation.
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b. Conflicting assignments

Conflict among consulting assignments: A consultant (including its Experts and
Sub-consultants) or any of its Affiliates shall not be hired for any assignment that,
by its nature, may conflict with another assignment of the Consultant for the same
or another Client.

c. Conflicting relationships

Relationship with the Client’s staff: a Consultant (including its Experts and Sub-
consultants) that has a close business or family relationship with a professional
staff of the Borrower (or of the Client, or of implementing agency, or of a recipient
of a part of the Bank’s financing)who are directly or indirectly involved in any
part of (i) the preparation of the Terms of Reference for the assignment, (ii) the
selection process for the Contract, or (iii) the supervision of the Contract, may not
be awarded a Contract unless the conflict stemming from this relationship has been
resolved in a manner acceptable to the Bank throughout the selection process and
the execution of the Contract.

4. Unfair Competitive Advantage.

Fairness and transparency in the selection process require that the Consultants or their
Affiliates competing for a specific assignment do not derive a competitive advantage
from having provided consulting services related to the assignment in question. To that
end, the Client shall indicate in the Data Sheet and make available to all shortlisted
Consultants together with this RFP all information that would in that respect give such
Consultant any unfair competitive advantage over competing Consultants.

B. Preparation of Proposals
1. General Considerations

In preparing the Proposal, the Consultant is expected to examine the RFP in detail.
Material deficiencies in providing the information requested in the RFP may result in
rejection of the Proposal.

2. Cost of Preparation of Proposal

The Consultant shall bear all costs associated with the preparation and submission of its
Proposal, and the Client shall not be responsible or liable for those costs, regardless of
the conduct or outcome of the selection process. The Client is not bound to accept any
proposal and reserves the right to annul the selection process at any time before the
Contract award, without thereby incurring any liability to the Consultant
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3. Language

The Proposal, as well as all correspondence and documents relating to the Proposal
exchanged between the Consultant and the Client, shall be written in the language(s)
specified in the Data Sheet.

4.  Documents Comprising the Proposal

4.1 The Proposal shall comprise the documents and forms listed in the Data Sheet.

4.2 If specified in the Data Sheet, the Consultant shall include a statement of an
undertaking of the Consultant to observe, in competing for and executing a contract,
the Client country’s laws against fraud and corruption (including bribery).

4.3 The Consultant shall furnish information on commissions, gratuities, and fees, if
any, paid or to be paid to agents or any other party relating to this Proposal and, if
awarded, Contract execution, as requested in the Financial Proposal submission
form (Section 4).

5. Only One Proposal
The Consultant shall submit only one Proposal, either in its name or Joint Venture name.
6. Proposal Validity

6.1 The Data Sheet indicates the period during which the Consultant’s Proposal must
remain valid after the Proposal submission deadline.

6.2 During this period, the Consultant shall maintain its original Proposal without any
change, including the availability of the Key Experts, the proposed rates, and the
total price.

6.3 If it is established that any Key Expert nominated in the Consultant’s Proposal
was not available at the time of Proposal submission or was included in the
Proposal without his/her confirmation, such Proposal shall be disqualified and
rejected for further evaluation.

6.4 Extension of Validity Period

a) The Client will make its best effort to complete the negotiations within the
proposal’s validity period. However, should the need arise, the Client may
request, in writing, all Consultants who submitted Proposals before the
submission deadline to extend the Proposals’ validity.

b) Ifthe Consultant agrees to extend the validity of its Proposal, it shall be done
without any change in the original Proposal and with the confirmation of the
availability of the Key Experts.

¢) The Consultant has the right to refuse to extend the validity of its Proposal
in which case such Proposal will not be further evaluated.
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6.5 Substitution of Key Experts at Validity Extension

a) If any of the Key Experts become unavailable for the extended validity
period, the Consultant shall provide a written adequate justification and
evidence satisfactory to the Client together with the substitution request. In
such case, a replacement Key Expert shall have equal or better qualifications
and experience than those of the originally proposed Key Expert. The
technical evaluation score, however, will remain to be based on the
evaluation of the CV of the original Key Expert.

b) If the Consultant fails to provide a replacement Key Expert with equal or
better qualifications, or if the provided reasons for the replacement or
justification are unacceptable to the Client, such Proposal will be rejected.

c) Sub-Contracting: The Consultant shall not subcontract the whole or part of
the Services.

7. Clarification and Amendment of RFP

7.1 The Consultant may request a clarification of any part of the RFP during the
period indicated in the Data Sheet before the Proposals’ submission deadline.
Any request for clarification must be sent in writing, or by standard electronic
means, to the Client’s address indicated in the Data Sheet. The Client will
respond in writing, or by standard electronic means, and will send written copies
of the response (including an explanation of the query but without identifying its
source) to all shortlisted Consultants. Should the Client deem it necessary to
amend the RFP as aresult of a clarification, it shall do so following the procedure
described below:

(i) Atanytime before the proposal submission deadline, the Client may amend
the RFP by issuing an amendment in writing or by standard electronic
means. The amendment shall be sent to all shortlisted Consultants and will
be binding on them. The shortlisted Consultants shall acknowledge receipt
of all amendments in writing.

(i) If the amendment is substantial, the Client may extend the proposal
submission deadline to give the shortlisted Consultants reasonable time to
take an amendment into account in their Proposals.

7.2 The Consultant may submit a modified Proposal or a modification to any part of
it at any time before the proposal submission deadline. No modifications to the
Technical or Financial Proposal shall be accepted after the deadline

8. Technical Proposal Format and Content

(i) The Technical Proposal shall not include any financial information. A Technical
Proposal containing material financial information shall be declared non-
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(ii)

responsive.

a. Consultant shall not propose alternative Key Experts. Only one CV shall be
submitted for each Key Expert position. Failure to comply with this
requirement will make the Proposal non-responsive.

Depending on the nature of the assignment, the Consultant is required to submit

a Full Technical Proposal (FTP), or a Simplified Technical Proposal (STP) as

indicated in the Data Sheet and using the Standard Forms provided in Section 3

of the RFP.

9. Financial Proposal

The Financial Proposal shall be prepared using the Standard Forms provided in Section
4 of the RFP. It shall list all costs associated with the assignment, including (a)
remuneration for Key Experts and Non-Key Experts, and (b)reimbursable expenses
indicated in the Data Sheet.

a.

Price Adjustment

For assignments with a duration exceeding 18 months, a price adjustment provision
for foreign and/or local inflation for remuneration rates applies if so stated in the
Data Sheet.

Taxes

The Consultant and its Sub-consultants and Experts are responsible for meeting all
tax liabilities arising out of the Contract unless stated otherwise in the Data Sheet.
Information on taxes in the Client’s country is provided in the Data Sheet

Currency of Proposal

The Consultant may express the price for its Services in the currency or currencies
as stated in the Data Sheet. If indicated in the Data Sheet, the portion of the price
representing local cost shall be stated in the national currency.

Currency of Payment
Payment under the Contract shall be made in the currency or currencies in which
the payment is requested in the Proposal.

C. Submission, Opening, and Evaluation

1. Submission, Sealing, and Marking of Proposals

1.1

1.2

The Consultant shall submit a signed and complete Proposal comprising the
documents and forms by Clause 10 (Documents Comprising Proposal). The
submission can be done by mail or by hand. If specified in the Data Sheet, the
Consultant has the option of submitting its Proposals electronically.

An authorized representative of the Consultant shall sign the original submission
letters in the required format for both the Technical Proposal and, if applicable,
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1.3

14

1.5

1.6

1.7

1.8

1.9

the Financial Proposal and shall initial all pages of both. The authorization shall
be in the form of a written power of attorney attached to the Technical Proposal.
Any modifications, revisions, interlineations, erasures, or overwriting shall be
valid only if they are signed or initialed by the person signing the Proposal.

The signed Proposal shall be marked “ORIGINAL”, and its copies marked “CorY”
as appropriate. The number of copies is indicated in the Data Sheet. All copies
shall be made from the signed original. If there are discrepancies between the
original and the copies, the original shall prevail.

The original and all copies of the Technical Proposal shall be placed inside a
sealed envelope marked “TECHNICAL PROPOSAL”, “[Name of the Assignment]
“, reference number, name, and address of the Consultant, and with awarning “Do
NOT OPEN UNTIL [INSERT THE DATE AND THE TIME OF THE TECHNICAL
PROPOSAL SUBMISSION DEADLINE].”

Similarly, the original Financial Proposal (if required for the applicable selection
method) shall be placed inside a sealed envelope marked “FINANCIAL
ProrPosAL” followed by the name of the assignment, reference number, name and
address of the Consultant, and with a warning “Do NoT OPEN WITH THE
TECHNICAL PROPOSAL.”

The sealed envelopes containing the Technical and Financial Proposals shall be
placed into one outer envelope and sealed. This outer envelope shall bear the
submission address, RFP reference number, the name of the assignment,
Consultant’s name, and the address, and shall be marked “Do NoOT OPEN
BEFORE [insert the time and date of the submission deadline indicated in the
Data Sheet]”.

If the envelopes and packages with the Proposal are not sealed and marked as
required, the Client will assume no responsibility for the misplacement, loss, or
premature opening of the Proposal.

The Proposal or its modifications must be sent to the address indicated in the Data
Sheet and received by the Client no later than the deadline indicated in the Data
Sheet, or any extension to this deadline. Any Proposal or its modification received
by the Client after the deadline shall be declared late and rejected, and promptly
returned unopened.

2. Confidentiality

2.1

2.2

2.3

From the time the Proposals are opened to the time the Contract is awarded, the
Consultant should not contact the Client on any matter related to its Technical
and/or Financial Proposal. Information relating to the evaluation of Proposals and
award recommendations shall not be disclosed to the Consultants who submitted
the Proposals or to any other party not officially concerned with the process, until
the publication of the Contract award information.

Any attempt by the Consultants or anyone on behalf of the Consultant to influence
improperly the Client in the evaluation of the Proposals or Contract award
decisions may result in the rejection of its Proposal and may be subject to the
application of the prevailing Bank’s sanctions procedures.

Notwithstanding the above provisions, from the time of the Proposals’ opening to
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the time of Contract award publication, if a Consultant wishes to contact the Client
or the Bank on any matter related to the selection process, it should do so only in writing.

3. Opening of Technical Proposals

3.1 The Client’s evaluation committee shall conduct the opening of the Technical

Proposals in the presence of the eligible Consultants’ authorized representatives
who choose to attend (in person, or online if this option is offered in the Data
Sheet). The opening date, time, and address are stated in the Data Sheet. The
envelopes with the Financial Proposal shall remain sealed and shall be securely
stored with a reputable public auditor or independent authority until they are
opened.

4. Proposals Evaluation

4.1 The evaluators of the Technical Proposals shall have no access to the Financial

Proposals until the technical evaluation is concluded and the State/ULB/Other
Agency issues its “no objection”, if applicable

4.2 The Consultant is not permitted to alter or modify its Proposal in any way after the

proposal submission deadline. While evaluating the Proposals, the Client will
conduct the evaluation solely based on the submitted Technical and Financial
Proposals.

5. Evaluation of Technical Proposals

The Client’s evaluation committee shall evaluate the Technical Proposals based on
their responsiveness to the Terms of Reference and the RFP, applying the evaluation
criteria, sub-criteria, and point system specified in the Data Sheet. Each responsive
Proposal will be given a technical score. A Proposal shall be rejected at this stage if
it does not respond to important aspects of the RFP or if it fails to achieve the
minimum technical score indicated in the Data Sheet.

6. Public Opening of Financial Proposals (for LCBS)

6.1

After the technical evaluation is completed the Client shall notify those Consultants
whose Proposals were considered non-responsive to the RFP and TOR or did not
meet the minimum qualifying technical score (and shall provide information
relating to the Consultant’s overall technical score, as well as scores obtained for
each criterion and sub-criterion) that their Financial Proposals will be returned
unopened after completing the selection process and Contract signing. The Client
shall simultaneously notify in writing those Consultants that have achieved the
minimum overall technical score and inform them of the date, time, and location for
the opening of the Financial Proposals. The opening date should allow the
Consultants sufficient time to plan for attending the opening. The Consultant’s
attendance at the opening of the Financial Proposals (in person, or online if such an
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6.2

option is indicated in the Data Sheet) is optional and is the Consultant’s choice.

The Financial Proposals shall be opened by the Client’s evaluation committee in the
presence of the representatives of those Consultants whose proposals have passed
the minimum technical score. At the opening, the names of the Consultants, and the
overall technical scores, including the breakdown by criterion, shall be read aloud.
The Financial Proposals will then be inspected to confirm that they have remained
sealed and unopened. These Financial Proposals shall be then opened, and the total
prices read aloud and recorded. Copies of the record shall be sent to all Consultants
who submitted Proposals.

7. Correction of Errors

Activities and items described in the Technical Proposal but not priced in the Financial

Proposal shall be assumed to be included in the prices of other activities or items, and
no corrections are made to the Financial Proposal.

8. Taxes

The Client’s evaluation of the Consultant’s Financial Proposal shall exclude taxes and
duties in the Client’s country by the instructions in the Data Sheet.

9. Conversion to Single Currency

For evaluation purposes, prices shall be converted to a single currency using the selling
rates of exchange, source, and date indicated in the Data Sheet.

10. Least-Cost Selection

In the case of Least-Cost Selection (LCS), the Client will select the Consultant with the
lowest evaluated total price among those consultants that achieved the minimum
technical score and invite such Consultant to negotiate the Contract.

D. Negotiations and Award

1. Negotiations

11

1.2

The negotiations will be held at the date and address indicated in the Data Sheet
with the Consultant’s representative(s) who must have written power of attorney to
negotiate and sign a Contract on behalf of the Consultant.

The Client shall prepare minutes of negotiations that are signed by the Client and
the Consultant’s authorized representative
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Section 6 General Conditions

a. Availability of Key Experts

(i) The invited Consultant shall confirm the availability of all Key Experts
included in the Proposal as a pre-requisite to the negotiations, or, if
applicable, a replacement following Clause 12 of the ITC. Failure to confirm
the Key Experts’ availability may result in the rejection of the Consultant’s
Proposal and the Client proceeding to negotiate the Contract with the next-
ranked Consultant.

(i) Notwithstanding the above, the substitution of Key Experts at the negotiations
may be considered if due solely to circumstances outside the reasonable
control of and not foreseeable by the Consultant, including but not limited to
death or medical incapacity. In such case, the Consultant shall offer a
substitute Key Expert within the period specified in the letter of invitation to
negotiate the Contract, who shall have equivalent or better qualifications and
experience than the original candidate.

b. Technical negotiations

The negotiations include discussions of the Terms of Reference (TORS), the
proposed methodology, the Client’s inputs, the special conditions of the Contract,
and finalizing the “Description of Services” part of the Contract. These discussions
shall not substantially alter the original scope of services under the TOR or the terms
of the contract, lest the quality of the final product, its price, or the relevance of the
initial evaluation be affected.

c. Financial negotiations

(i) The negotiations include the clarification of the Consultant’s tax liability in
the Client’s country and how it should be reflected in the Contract.

(ii) If the selection method included cost as a factor in the evaluation, the total
price stated in the Financial Proposal for a Lump-Sum contract shall not be
negotiated.

2. Conclusion of Negotiations

2.1 The negotiations are concluded with a review of the finalized draft Contract,
which then shall be initialed by the Client and the Consultant’s authorized
representative.

2.2 Ifthe negotiations fail, the Client shall inform the Consultant in writing of all
pending issues and disagreements and provide a final opportunity for the
Consultant to respond. If disagreement persists, the Client shall terminate the
negotiations informing the Consultant of the reasons for doing so. After
having obtained the Bank’s no objection, the Client will invite the next-
ranked Consultant to negotiate a Contract. Once the Client commences
negotiations with the next-ranked Consultant, the Client shall not reopen the
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Section 6 General Conditions

earlier negotiations.

3. Award of Contract

3.1 After completing the negotiations, the Client shall obtain the Bank’s no
objection to the negotiated draft Contract, if applicable; sign the Contract;
publish the award information as per the instructions in the Data Sheet; and
promptly notify the other shortlisted Consultants.

3.2 The Consultant is expected to commence the assignment on the date and at
the location specified in the Data Sheet
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INTRODUCTION

A Detailed Project Report (DPR) for a Drink-from-Tap (DfT) or Pressurized Continuous (24x7)
Water Supply project is an essential and comprehensive document outlining the strategic
planning, design, and implementation for delivering safe and reliable drinking water directly
from taps. It includes detailed technical, financial, and administrative aspects, including project
objectives, feasibility studies, design drawings, design specifications, cost estimates,
implementation timelines, and operational guidelines and management models of prospective
projects. The DPR serves as a blueprint for project execution, ensuring all necessary resources
and steps are accounted for to achieve efficient and sustainable pressurised continuous water

supply solutions.

This guidance notes document aims to assist Urban Local Body (ULB) engineers, practitioners,
and consultants in developing high-quality DPRs to meet the objectives of the DfT program
and supplementing the CPHEEO Manual on Water Supply and Treatment Systems (Drink from
Tap), March 2024. The document contains a model structure for DPRs along with supporting
notes for each section, ensuring adherence to quality standards. It serves as a checklist for
consultants and ULB officials to guarantee a high-quality output, leading to more effective
implementation of DfT projects. The document is presented in three sections: a) Background
information for developing the DPR, b) Indicative structure of the report, and ¢) Guidance notes

for each section to ensure quality.



CHAPTER 1 - PLANNING FOR DFT SERVICE - BACKGROUND INFORMATION

1.1 Service Level Benchmarks in the Water Supply Sector
The Ministry of Housing and Urban Affairs (MoHUA) has introduced 28 indicators for
service level benchmarking. The nine indicators for service level benchmark for water
supply is designed to elevate the quality and efficiency of urban services nationwide.
These benchmarks aim to enhance urban services across various sectors, ensuring they

meet the required standards and provide reliable and safe drinking water.

Specifically, MoHUA has delineated nine critical indicators in the water supply sector,
as detailed in Table 1. These indicators are vital metrics for assessing and guiding
improvements in water supply services, ensuring that urban populations receive reliable,
safe, and sustainable water access. The structured approach aims to standardise
performance measurement, foster accountability, and drive continuous enhancement in

service delivery across urban areas.

Table 1 Service Level Benchmarks in the Water Supply Sector

S.No. Indicator Benchmark
1 Coverage of water supply connections 100%

2 Per capita water supply 135 LPCD

3 Extent of Non-Revenue Water 20%

4 Extent of metering 100%

5 Continuity of water supply 24 hours

6 Efficiency in redressal of customer complaints 80%

7 Quality of water supplied 100%

8 Cost Recovery 100%

9 Efficiency in the collection of water charges 90%

Currently, in almost all towns, water supply is intermittent, lasting 2 to 6 hours, which
results in water contamination in the pipeline during non-supply hours, high Non-Revenue
Water (NRW), and inequitable water supply. It is crucial to plan, design, and implement
projects by changing conventional planning to a decentralised approach and establishing
District Meter Areas (DMAS) to make the system more reliable and provide consumers

with safe drinking water.

While pilot DfT projects have been launched in many cities across Karnataka,
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Maharashtra, Madhya Pradesh, Rajasthan, Tamil Nadu and West Bengal, the first
comprehensive city-wide continuous (24x7) pressurised water supply project to capture
widespread attention is the ‘Drink from Tap’ initiative by the Puri Municipality in Odisha
which is loT-enabled intelligent water management systems to drive operations and

maintenance in a real-time environment, ensuring efficient and reliable service delivery.

1.2 Drink from Tap — Design Manual

CPHEEOQ has recently published a dedicated Manual

e
on Water Supply and Treatment Systems -

. GOVERNMENT OF INDIA
(Drink from Tap), March 2024. MINISTRY OF HOUSING AND URBAN AFFAIRS
The revised and updated manual is the statutory guide

MANUAL ON WATER SUPPLY AND
for State governments, Urban Local Bodies, parastatal T DRINK FROM TAP)
agencies, and other stakeholders for effective and PART A ENGINEERING - PLANNING, DESIGN AND

IMPLEMENTATION
.. . R R FOURTH EDITION - REVISED AND UPDATED
efficient planning, implementation, and management
of the water supply system with the "Drink from Tap" CENTRAL PUBLIC HEALTH AND ENVIRONMENTAL
ENGINEERING ORGANISATION
facility. Under AMRUT 2.0, a continuous (24x7) e
pressurised water supply is envisaged to ensure safe .
drinking water directly from the tap. MARGH 2024

AMRUT 2.0 is imperative for a progressive, healthy and prosperous India. Keeping this in
view, the Ministry has revised the existing Manual with a focus on operationalising the
existing intermittent water supply systems (IWS) to a 24x7 pressurised water supply
system (PWSS) to provide drink from the tap and its ease of O&M and management. The
manual defines Drink from Tap (DFT) as a continuous pressurised water supply system
that ensures water quality for drinking, cooking, washing, etc., made available to consumer

taps.

The manual contains information on preparing the Detailed Project Report (DPR) after
ensuring water availability, sustainability, and capacity to execute and implement the
project and undertake O&M. The DPR template and checklists provided by CPHEEO shall

be adhered to in letter and spirit.

1.3 Components of Municipal Water Supply Scheme

The municipal water supply system comprises an integrated network of components



designed to deliver potable water to urban residents collectively. The water supply

infrastructure and O&M system are established by the ULB or a parastatal agency like the

Public Health Engineering Department (PHED). The water is supplied to households,

businesses, institutions, industries, firefighting, municipal use, etc.

The main components of the municipal water supply scheme are as follows:

Water Sources: The water sources can be surface water (river, lake, reservoir, etc.) or

groundwater (wells, bore wells, springs, etc.).

Intake Well and Raw Water Pump-house: The intake well is constructed on the
source bed to draw raw water for the water supply scheme. If the raw water is supplied
througha pumping main, a pump house is usually built over the intake well (gravity flow
is impossible from the intake well to the Water Treatment Plant).

Raw Water Main: The conduit that conveys raw water from the intake well to the WTP
may be a pressurised pumping main or a gravity main consisting of a pipe or open

channel.

Water Treatment Plant (WTP): The WTP consists of various unit processes like
aeration, sedimentation, filtration and disinfection. The treated water is stored in the clear
water reservoir at the WTP. A pump house may be required at the WTP if the clear
water is to be pumped to the service reservoirs. If gravity flow is possible, a pump house
is not needed.

Feeder Main(s): The large diameter pipes carrying treated water from the clear water
reservoir to the service reservoirs are called pumping mains or gravity mains, depending
on the elevation difference. A feeder main may branch out and connect more than one

service reservoir.

Service Reservoir(s): These are tanks and reservoirs where treated water is stored
before distribution. The service reservoir may be elevated or grounded. The service

reservoirs ensure a steady supply and maintain pressure in the distribution system.

Distribution Mains: These conduits connect the service reservoir with the distribution
network. The mains are invariably pressurised through pumping or elevation heads in the

service reservoir.

Distribution Network: A system of pipes, valves and pumps (optional) that distribute



the treated water from distribution mains to the taps of end users. The distribution
network is also pressurised through pumping or elevation head in the service reservoir.
Valves, Bulk flow meters, and Appurtenances: Valves provide control and
operational flexibility in the distribution network. They regulate flow, manage demand,
and isolate the network for repair, maintenance, and emergencies like pipe bursts. Bulk
flow meters help measure the flow in the network. They are usually installed at the inlets
of DMAs to measure the NRW.

House Service Connection: It is linked between the utility’s distribution network and
individual properties. The house service connection may end in a tap within the
household.

Metering: It is a volumetric measuring device installed at the end of the house service
connection pipe. The meter's reading provides information about the quantity of water

the user draws over a time, say, one month or so.

Billing and Revenue Collection: The billing system adopted depends upon the type of
meter installed in the properties' premises. In the case of smart meters, the data may be
transferred to a central server, and bills may be generated from that place. Revenue
collection can be done through collection counters or online through various payment

gateways.

Repair and Maintenance Department: This department is responsible for
maintaining the entire water supply system, including the distribution network,

treatment plants, pipelines, valves, meters, and other infrastructure components.

Grievance Redressal System: It is recommended that a customer service centre
operated by trained staff handle online and telephonic complaints. The system handles
inquiries and registers complaints about customer service, billing, and maintenance
issues. The Repair and Maintenance Department will immediately follow up on the
complaints and resolve the problem within the stipulated time frame.

Monitoring and Quality Control System: Regular testing and monitoring are
essential to ensure the water remains safe and meets the statutory standards. This
involves testing for contaminants, maintaining the infrastructure, and responding to any

issues.



1.4

1.5

1.6

Source Reliability

The primary water source (rivers, lakes, reservoirs, groundwater, springs, aquifers) must
have consistent inflows and desired water to meet the allocated quantity of raw water for
the city water supply scheme. A commitment shall be obtained from the ULB / PHED/
DoWR to guarantee the required raw water to meet the demand for the ‘Drink from Tap’
facility in the selected service reservoir command areas / DMAs. The house service
connection links the utility’s distribution network to individual properties. It may end at a
tap or discharge into a sump or overhead tank. As an essential component of the
distribution network, typical drawings with the latest electro fusion saddles and fittings

should be included to minimise losses,

Power Backup

The power utility shall be committed to providing an uninterrupted power supply with a
dedicated power corridor for the scheme in general and the selected study area to
implement the ‘Drink from Tap’ service. Standby captive power supply arrangement
through generator set is also required.

Planning Process

Even though the scope of work is restricted to the selected DMA, a review and assessment
of the pan-city water supply infrastructure is essential to plan for implementing the ‘Drink
from Tap’ service in the selected DMA. Since the selected DMA happens to be a part of
the overall system and draws treated water from the pan-city infrastructure. For example,
the overall water supply to the city is only 100 LPCD with an erratic, intermittent supply
schedule with low pressure. In that case, resentment may develop in the residents when
part of the city is supplied 135 LPCD with a ‘Drink from Tap’ facility. Hence, the study
shall be conducted in phases, i.e., Phase | and Il. While the former study produces an

assessment report, the latter results in a DPR.
Phase I- Pan City Comprehensive Water Supply Scheme Assessment using secondary data

Phase 11- Preparation of DPRs for identified reservoir command area(s) / DMA(s) for water

supply through the ‘Drink from Tap’ facility.
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1.6.1 Phase I- Pan City Comprehensive Water Supply Scheme Assessment
The purpose of assessing the existing water supply scheme in the ULB is to evaluate its

performance and compute the benchmarked metrics for policy and decision-making support.

Before the release of Notice Inviting Tender (NI1T), the ULB should develop a comprehensive
understanding of the city water supply system in terms of Source Adequacy, Reliability,
Capacity of WTPs, Feeder Lines and Service Reservoirs, Coverage of Water Supply
Distribution Network, UFW / NRW, House Service Connections (HSCs), Metering of
HSCs etc., for the entire city in general and selected DMA(s) in particular. This task has to
be accomplished by the ULB staff / PHED staff by utilising their in-house capacity. Based
on the outcome of the study conducted by the ULB / PHED, identification of the most
suitable service reservoir command area and the DMASs therein for implementation of the

DfT service shall be undertaken.

The DMA selection shall be based on pre-defined criteria for prioritisation. The criteria
include assured supply, coverage of the distribution network, availability of storage
capacity, metering of the connections, and a low percentage of NRW. The ULB shall use
this criterion to select a DMA to provide a DFT facility and specify the same in the NIT.

The consultant shall comprehensively assess the water supply scheme in the entire ULB
area and present the outcome in Phase I. The assessment report shall be based on the gap
analysis of the SLBs. Finally, as part of this exercise, the consultant shall validate the study
area, which the ULB prioritises to provide a ‘Drink from Tap’ service. Validation shall be

based on approved prioritisation criteria.



1.6.1.1 As-Is Assessment Report

The ‘As-Is-Assessment report’ IS to be submitted by the consultant and shall be derived
from the secondary data furnished by ULB and other related departments. The status of the
water supply infrastructure shall be explicitly brought out along with SLBs. Some of the

parameters of the assessment are mentioned below:

Sources of water supply

T @

Per capita supply
The capacity of Water Treatment Plant

e o

Coverage of water supply
Frequency and duration of supply
Raw water mains

Clearwater mains

o Q —H o

Service reservoirs
Distribution network

J. Valves

k. Consumer meters
I.  Bulk flow meters
m. SCADA systems

1.6.2 Phase-11 Preparation of DPRs for Identified Reservoir Command Area(s)

Phase Il of the study results in the preparation of DPRs for the study area prioritised by the
ULB / department and mentioned in the RFP. Once the consultant validates the proposed
service reservoir command area(s), all subsequent studies, designs, estimates, and

provision of DfT facilities shall be restricted only to such areas.

The following aspects shall be covered in Phase Il of the DPR:

I.  Topographic Survey using DGPS (Differential Geo Positioning System) and
Total Station: The field survey shall cover all the water supply infrastructure
elements from the service reservoir, considering the house service connection. The
distribution network map with all pertinent georeferenced water supply
infrastructure will be the outcome.

ii.  GIS Mapping: All the surveys shall be presented on a suitable GIS platform by

adding relevant attributes to the infrastructure component.



Vi.

Vil.

viii.

Xi.

Xii.

Xiil.

Population Projection: The population shall be projected for the identified project
area's base year, prospective year, and ultimate year. The projections shall be carried
out at the city level by utilising at least three to five decades of census data, and the
population of the project area may be derived from the city-level projected
population.

Demand Projection: The demand shall be calculated by assuming suitable water
demand as per the CPHEEO manual after population projection. The projected
demand shall be used to design service reservoirs, distribution mains and
distribution networks.

Mapping of HSCs: The data collected from the ULB shall be used to map/ geotag
the records of house service connections in the project area. This will categorise the
HSCs into domestic, commercial, industrial, etc.

Design Criteria: All design parameters shall be followed as specified in the
Manual on Water Supply and Treatment Systems (Drink from Tap), March 2024.
DMA Formation and Size: The consultant shall form each DMA with 500 — 3000
connections in plain areas and 300 -1500 in hilly areas. All DMAs shall be
hydraulically discrete (isolated).

Hydraulic Analysis: The network analysis shall be carried out at the DMA level

using suitable hydraulic modelling software.

Flow and Pressure: The design should ensure equitable flow and required pressure

are available throughout the network.

Designs and Drawings: The consultant shall undertake network design and
prepare execution drawings based on the network analysis output.

DfT Facility: The consultant shall design the system to prepare it for a continuous
24x7 water supply with a ‘Drink from Tap’ service.

SCADA: Supervisory Control and Data Acquisition (SCADA) systems are crucial
in continuous water supply management. It enables real-time monitoring and
control of flow, pressure, reservoir levels and water quality in the distribution
network. It automates routine tasks such as starting and stopping pumps based on
demand. SCADA systems provide the required capacity for optimising the water
supply operations, improving the efficiency and reliability of the system.

Detailed Estimates: Cost estimates for all proposals are made under the latest

Schedule of Rates (SoR). As determined through quotations, market rates are used



Xiv.

for items not listed in SoR. The estimates shall be presented DMA-wise / Service
reservoir command area-wise so that implementation can be taken up in a phased
manner.

Operation and Maintenance (O&M): The consultant shall propose various
models for O&M arrangements, which can be outsourced or taken under PPP
arrangements.
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CHAPTER 2 - STRUCTURE OF DPR
2.1 2.1 Structure of Report

The following chapters and contents are recommended in the DPR of Drink from Tap water
supply system in Urban Local Bodies for proper understanding and standardisation of the
DfT scheme.

Chapter 1: Comprehensive Assessment of Existing Water Supply System

1.1. About ULB
1.2. Historical Population of City/Town
1.3. Population Projection
1.3.1.  Ward-wise Population and Density
1.3.2.  Existing ward plan with road network
1.4. Water Demand for Different Horizon Years (Present, Intermediate and Ultimate)
1.5. Existing Water Supply Details
1.5.1. Source availability
1.5.2. Service Reservoir details
1.5.3. Reservoir Command Area plans
1.5.4. Present Water Supply timings for different reservoirs

1.5.5. Details of headworks/ feeder main/ / raw water & clear water reservoir/
transmission main/ distribution network/other structures (Dia, year of
commissioned, material, Design Capacity, etc.)

1.5.6. Conditional assessment of water supply infrastructures/ assets

1.5.7. Details of Valves (Scour valves, Air valves, Check Valves, PRV, FCV etc.)
1.5.8. Valve Operations in Command Area

1.5.9. Status of Water Meters (extent of metering, type of meters, etc.)

1.5.10. Nodal Pressures at critical points in the distribution system

1.5.11. Description of water supply zones

1.5.12. Service level benchmarks of the existing system

1.5.13. Feasibility study of the conversion of existing zones into Operational zones
and DMAs as per CPHEEO’s Water Manual, March 2024

1.5.14. Present tariff, revenue and expenditure details for the last five years
1.6. Staffing Pattern of Water Supply Department

1.7. Comprehensive Assessment of the water supply system and identification of Potential
Operational Zones Suitable for Drinking from Tap
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Chapter 2: Design of Drink from Tap Projects

2.1
2.2
2.3
2.4

2.5

2.6
2.7
2.8
2.9
2.10
2.11
2.12

2.12
2.13
2.14
2.15
2.16
2.17

2.18
2.19

Finalisation of tentative Operational Zone depending upon Technical Parameters
Stakeholders Consultation and Approval
Finalisation of Design parameters as per the CPHEEO Manual 2024

Household and topographic survey for ground elevation and Road Network in an
operational zone on the GIS platform

Analysis of Household survey, demand calculation, and projections at the
operational zone

Computation of optimum demand of reservoir

Fixing boundary of Operational zone and mapping in Hydraulic Model
Steps to achieve required minimum nodal pressures in operational zones
Establishment of DMA

Formation of DMAs in Operational Zone

Logical Flow Chart for converting existing system to Drink from Tap
Hydraulic Modelling of DMA

2.12.1 Isolation of DMA from Existing System

2.12.2 Equitable Pressure within DMA

2.12.3 Layout of Pipe Network

2.12.4 Optimisation of pipe network diameters

2.12.5 Statement of Retrofitting/ Replacement / Laying of New Pipes

2.12.6 Identification of Suitable location and placement for Bulk Flow Meters in
DMA

2.12.7 Design and placement of all types of VValves

Methodology for a gradual removal of sumps at the household level
Strategy for replacement of HSCs with compressor fittings and meters
NRW Assessment in DMA

Leak Repair Program and Control Measures

Mapping of complete data on the GIS platform

Centralised SCADA and automation at the pan-city level and/ or decentralised
SCADA and automation at the DMA level

Project Cost estimation based on SoR

Operation and Maintenance cost of the system for a minimum of 5 years
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Chapter 3: Operation and Maintenance of DMA

3.1

3.2
3.3
3.4
3.5
3.6
3.7
3.8

Formation of NRW Control Strategy within DMA
3.1.1 Creation of NRW Cell

3.1.2 Periodic Water Audit

3.1.3 Eradication of Illegal Connections

3.1.4 Continuous monitoring of nodal pressures at critical points in the system
Water Quality Monitoring and Surveillance
Consumer Billing and Complaint Redressal System
SCADA and Automation

Management Information System (MIS)

Standard Operating Procedure Manual for each DMA
Capacity Building and Training for Staff

Formation of Self-Help Groups (IEC, water quality monitoring, billing, new
connections, etc.)

Chapter 4: O&M Models of DMA

4.1
4.2
4.3
4.4

Options available for Operations of DMA (in-house/ PPP/ Outsourcing)
Assessment of merits and demerits

Techno-economic analysis of O&M models

Selection of Suitable O&M Model

Chapter 5: Risk Management

5.1
5.2
5.3
5.4
5.5

Limiting conditions of proposed DMA

Strategy for Household Metering

Minimising water consumption in the absence of metering

Policy Formulation and Tariff Fixation at Government level

Sustainability of System due to implementation in DMA/Operational Zone
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The report should also contain a minimum of the following Annexures:

Al: ULB Plan with road network, reservoir Locations, hydraulic particulars of
Reservoirs, etc.

A2: Reservoir command area plans

A3: Ward Plan

A4: Source Availability certification

A5: Flow Chart of the water supply system

A6: Primary network plan with Valve Locations

AT: Operational Zone plan

A8: DMA Plan with Distribution network, Bulk flow meters, hydraulic parameters

A9: Residual pressure drawing in DMA with critical control points

A10: Detailed Hydraulic model Calculations of DMA and output.
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CHAPTER3  GUIDELINES FOR PREPARATION OF DPR

3.1 Introduction

The CPHEEO Water Manual exhaustively covers water supply schemes' planning, design,
and implementation. It deals lucidly with essential topics like Operational Zones (0Z),
District Metering Areas (DMAs), Integrated GIS-hydraulic modelling, System
Optimization, and Water Loss Reduction Programs, the basic building blocks of

continuous water supply.

3.2 Stages to Convert IWS to Drink from Tap Facility (24x7 water supply)
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24x7 Continuous Supply System
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3.3 Sustainability of 24x7 Water Supply Systems
Apart from the technical measures, a tariff strategy is required to save water by
discontinuing flat rates and charging on a volumetric basis by adopting a telescopic tariff.
Other measures such as organisational, commercial, policy, and budget are equally

important.
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///'/ L \
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/ \ /
/ \ |
Present Metering Bulk +
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\ S Supply
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3.4 Population

Population data is of prime importance in planning the water supply scheme, as the demand
for water for the design period (30 years) is computed based on the population. The primary

population data can be accessed from the Census of India.

3.4.1 Historic Population of City/Town

Population data of three to five census decades is desirable for population projections. Care
should be taken to adjust the census population figures whenever the merger of surrounding

areas occurs into the municipal limits
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3.4.2 Population Projections

The water supply infrastructure is designed for the base, intermediate, and ultimate years.
This requires quantification of the present and future population projections. Detailed
coverage is presented in section 2.8.2.2 of the ‘Manual on Water Supply and Treatment
Systems (Drink from Tap)’, CPHEEO, March 2024.

The population projections are based on the trend of the past five decades, as obtained from
the Census Data. The following mathematical models are listed for population projections

in the Manual:

I.  Demographic Method
ii.  Arithmetical Increase Method
ii.  Incremental Increase Method
Iv.  Geometrical Increase Method
v.  Decreasing Rate of Growth Method
vi.  Graphical Method
vii.  Logistic Method
viii.  Method of Density

iX. Curvilinear Method

Considering the growth pattern, the method most suitable for the city shall be followed in
consultation with the ULB authorities. The above techniques are discussed in detail in
Annexure 2.8 of the CPHEEO Manual.

3.4.3 Ward-wise Population and Density

The ward-wise population of the last three to five decades can be obtained from the census
data or the ULB record. The population density for the base year must be calculated using

the equation:

Population density = Ward population / area of the ward in Km? (persons / Km?)
The population density is required to estimate the ward-wise water demand correctly, under

the number of persons dwelling in the ward.

3.4.4 Existing Ward Plan with Road Network on GIS Platform

If the road network plan is available on the GIS platform, it may be attached to the DPR. If
it is available in drafting tool format, georeferencing should be used to create the KML file

and eventually shape files of the wards. If no such map is available, the ULB must prepare
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the road network map by downloading satellite imagery from the Bhoonidhi portal of the

National Remote Sensing Agency (NRSA) or Google Earth.

3.5 Per Capita Water Supply Levels

The per capita water supply level to be considered for computing the demand is presented
in Table 2.4 of the Manual.

Class I and Il cities and towns should plan for water supply projects considering
per capita water supply of 150 LPCD and 135 LPCD as proposed in the table.
Underground sewerage systems should be installed within three years of
commissioning the water supply scheme. Towns that have source constraints and
are not contemplating sewerage systems within the next five years, which can
restrict per capita water supply to 100 LPCD and plan decentralised sewerage
facilities / on-site systems with reuse facilities as recommended in the sewerage

manual.

Table 2 Recommended per capita water supply levels

Recommended
S. No. Classification of towns/cities Maximum Water
Supply Levels (LPCD)

Metro and Mega cities having a population of 10 lakh or more
1 where sewerage system is existing or contemplated within the 150
next 3 years

Cities/ towns with a population of less than 10 lakhs or pelow
2 where sewerage system is existing or contemplated within the 135
next 3 years

Cities/towns with source constraints and are not contemplating
sewerage system within the next 5 years

3 100

The above recommended design LPCD of 135 or 150 should be at the consumer
end, excluding 15% system losses.

Domestic demand does not include bulk water requirements for semi-commercial,
commercial, institutional, and industrial purposes. These demands should be
assessed separately through a consumer survey and assigned to the nearest pipe or
node.

The requirement of a floating population is obtained from section 2.8.2.5 of the
Part A, Manual on Water Supply and Treatment Systems (Drink from Tap).
Without data for the floating population, it may be taken as the following
percentage of the ultimate stage (30 years) population.

Table 3 and 4 provides details of allocation while considering floating population
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Table 3 Table showing the percentage of the floating population to be considered

Class I cities 2-5%
District HQ 2-3%
Hill Stations 5-10%
Seaside cities 5-10%
Small towns 1-3%
Table 4 Rate of water supply for floating population
- Litres per capita per day

S.No. | Facility (LPCD)

1 Bathing facilities provided 45

2 Bathing facilities not provided 25

The floating population uses only public
3 facilities (such as market traders, hawkers, 15

non-residential tourists, picnickers,
religious tourists, etc.).

v.  The water requirement for institutional needs is presented in Table 2.6 of the

Manual on Water Supply and Treatment Systems (Drink from Tap). This has to be

provided in addition to the provisions already made. The addition of institutional

demand is an intricate process that falls under bulk water requirements, which have

to be assigned to the nearest pipe(s) or node(s) of the pipe network in the distribution

system.

Table 5 Requirement of water for institutions

Sl. No Institutions Litres per head per day

Hospital (including laundry)

1 (a) No of beds exceeding 100 450 (per bed)
(b) No of beds not exceeding 100 340 (per bed)

2 Hotels 180 (per bed)

3 Hostels 135
Nurses homes and medical

4 quarters 135

5 Boarding schools / Colleges 135

6 Restaurants 70 (per seat)

7 Airports and Seaports 70
Junction Stations and intermediate
stations where mail or express stoppage 70

8 (both railways and bus
stations) is presided
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9 Terminal stations 45

. . . . 45 (could be reduced to 25
10 ;r;]tsge?:;l;esigaus())ns (excluding mail where bathing facilities are not

P P provided)]
11 Day schools/colleges 45
12 Offices 45
45 (could be reduced to 30
13 Factories where bathrooms are not
provided)]
14 Cinema, concert halls, and theatre 15
vi.  Fire Fighting Demand- Prior to computation of fire requirements of OZ, it is

Fire requirement of OZ =

necessary to compute the fire requirements for the entire city using following

formula.

Fire requirement of the entire city = (100NP) m%day where P is the intermediate

/ultimate year population.

Population of OZ

Intermediate Population of the entire city

x (100VP)

vii.  The total demand is computed as the sum of domestic demand, commercial

demand, institutional demand, fire demand, and 15% system losses. The breakdown of the

losses is given in Figure 2.4 of the Manual.

1% Losses

Head Work |J_A‘> WTP

3% Losses in WTP

1% Losses 10% Losses

|__':> Distribution
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3.6 Design Period

The design period of various components of the water supply scheme is presented in Table

2.2 of the Part A Manual. The base year corresponds to the year of project commissioning.

While base year + 15 years corresponds to the intermediate stage, base year + 30 years

corresponds to the ultimate stage. The pertinent design period for the present exercise is

15 years for electrical motors, pumping machinery, balancing tanks, etc., and 30 years for

mains, distribution systems, service reservoirs, pump houses, etc.

Table 6 Design period in years

Design
S. No. Items period in
years

1 Storage by impounding reservoirs/dams/barrage/weir 50
Headworks (intake, jack well or canal intake)

2 (a) Pump house (civil works) 50*
(b) Electric motors and pumps 15
Groundwater source (tube wells/bore well/dug wells)

3 Tube wells bore well 15
Life of pumps for groundwater 15
Life of pumping main for groundwater 30

4 Water treatment units 15*

5 Channels and pipe connection to several treatment units in 15*
WTP

5 R(_;lw }Nat(_er, clear water conveying mains and Pipes in the 30"
Distribution system

7 Clearwater reservoirs at the WTP, balancing tanks 15*

8 Service reservoirs (overhead or ground level) 30*

9 Civil work of pump house for direct pumping 30

10 Pumping machinery for direct pumping 15
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* Land allocation is to be made over 30 years.

** The pipe sizes shall be computed considering the 20% overloading in the WTP, i.e., over
and above the intermediate demand. However, since the aeration fountain, Inlet channel,
including the Parshall flume, flash mixer, and flow distribution box to clarifiers are
common for the present and future stages, the above components, although constructed in
the present stage, need to be designed for the flow of the ultimate stage.

I The spaces in the pump pit and pump house must be designed for all working and standby
pumps for both stages.

Il WTP after 15 years should be located in the same premises. However, if it is located at a
different place which is away from the existing one, then the pipeline shall be designed for
the capacity of the respective WTP.

# The ESR is recommended to be designed for 30 years for the following reasons:

e One ESR should be ensured to serve each OZ.

e Inmost projects, it is observed that initially, one ESR was designed and constructed for
an initial 15 years as per previous guidelines and another ESR was to be designed for
the next 15 years. However, in almost all the projects, additional ESR is not
constructed, and only one initial ESR with 15 years of demand capacity serves the OZ
of 30 years of demand. This situation has vitiated the hydraulics, and the nodal
pressures dropped, thus forcing the system to be resorted to an intermittent water
supply scheme.

e Although two ESRs are proposed for intermediate and ultimate stages, the pipe network
has been designed initially for the ultimate demand. It will now be reorganised after 15
years when the second ESR is to be constructed. Changing the network after 15 years
is a virtually difficult task that has not been practised in the field.

e The capacity of ESR will be one-third of the ultimate stage demand and will ensure
24x7 continuous water supply throughout the design period of 30 years.

3.7 Demand Calculation

Below is a sample calculation of the total demand for the intermediate year for a town with
a base year (2025) population of 50,000. The projected population for the intermediate
year (2040) is 67,000, and for the ultimate year (2055) is 90,000. The system losses are
assumed to be 15%.
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3.8

Table 7 Sample calculation of water supply demand

The population of the base year (2025) 50,000

Population of intermediate-year (2040) | 67,000

The population of ultimate year (2055) | 90,000

Domestic demand 135 LPCD

System losses 15%

Base year domestic demand (135x1.15) x 50000 / 10° = 7.76 MLD

Intermediate-year domestic demand (135x1.15) x 67000 / 10° = 10.40 MLD

Ultimate year domestic demand (135x1.15) x 90000 / 10° = 13.97 MLD

Floating population (District HQ) 90000 x 3/100 =2700

Rate of supply for floating population 25 LPCD (Bathing facilities not
provided)

Floating population demand 2700 x (25 x 1.15) / 10° = 0.07 MLD

Institution demand (day schools) 2500 x (45 x 1.15) / 10° =0.13 MLD

Fire demand for an entire city 100V67/1000 = 0.82 MLD

Total Demand Intermediate Year ﬁz)&g) +0.07 +0.13+ 0.82=11.42

Similarly, the total demand for the ultimate year can be calculated by summing up the
domestic demand, floating population demand, institutional demand, firefighting demand
and system losses.

Existing Water Supply Details

This section should present details of the existing water supply scheme, covering all
infrastructure components from the source to the house service connections. A brief

description of the expected information is provided below.

3.8.1 Source of Supply

The adequacy of the source for the design period (30 years) should be established by

including the relevant allocation letters from competent authorities.

3.8.2 Existing Reservoir Details

A list of all the existing reservoirs should be furnished along with information regarding

whether it is an Elevated Service Reservoir (ESR) or Ground Level Service Reservoir
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(GLSR), Ground RL (Reduced Levels), staging height of ESR, capacity, geographic
coordinates, source of water and supply areas. The reservoirs should be geotagged on the
base map.

3.8.3 Reservoir Command Area Plan

Maps of the reservoir command area should also be furnished, indicating the area of supply

of each reservoir. This area is also referred to as the Operational Zone (OZ).

3.8.4 Present Water Supply Timings for Different Reservoirs

The timings of filling the reservoir from the feeder main and the timings of the water supply
should be included in the DPR. If more than one filling occurs in a reservoir, the timing of

both of them should be presented.
3.8.5 Existing Feeder / Trunk/ Primary Network Details+

Information like the diameter of the pipes, year of commissioning, pipe material, design
capacity etc. should furnished in the DPR. In addition, this information should also be

attached as attributes on the GIS platform.

3.8.6 Condition Assessment of all Water Supply Infrastructure

A detailed report on the condition of the various water supply infrastructure items should
be included in the DPR. The items to be covered will include hydraulic and electrical
machinery, raw water and clear water mains, feeder mains and distribution pipes, valves,

civil structures like storage tanks etc.

3.8.7 Existing Valve Positions

All the valves, including scour valves and air valves, should be mapped using smart

solutions with their attributes as furnished in the condition assessment report.

3.8.8 Status of Existing Metering and Extent of Metering — Type of Meters

Information on the extent of metering in the ULB (percentage) and the type of meter(s)
installed should be furnished. A brief mention may be made regarding the procedure for

replacing faulty meters.

3.8.9 Nodal Pressures at Critical Points in the Distribution System

High and low-pressure points should be identified, and the nodal pressures should be
measured. A statement of the nodal pressures at critical points (elevated and valley points)
should be included in the DPR, and all such points should be marked on the GIS base map.
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3.9

3.8.10 Description of Existing Water Supply Zones

A brief description of the existing water supply zones should be included. Information
should include the wards and areas in each zone, the service reservoirs and any other
specific information regarding the topography and pumping requirements, etc.

3.8.11 Service Level Benchmarks

Based on the status of the infrastructure and operation of the system presented above, the
SLBs shall be computed for the municipal water supply scheme. Coverage of water supply
connections, per capital supply, NRW, metering and supply quality are critical SLBs that
shall be computed.

3.8.12 Feasibility of Converting Existing Service Reservoir Command Areas into

Operational Zones and DMAs

The feasibility of converting the service reservoir command areas into operation zones
should be studied in terms of the possibility of isolating the command area from the
adjoining regions, supplying an adequate quantity of water to the reservoir, residual
pressure in the distribution network at critical nodes and so on. Further, the feasibility
report should also study and include the ease of forming DMAs within the operational

Zone.

3.8.13 Present Tariff System

The financial sustainability of the system should be ensured before adopting the ‘Drink
from Tap’ facility. The present tariff structure may be presented in the DPR, duly
emphasising the salient features like telescopic billing, revenue collection efficiency, and
statement of accounts of the past five years showing the revenue and expenditure for water
supply.

Staffing Pattern

Any urban water service provider's core functions are Technical, Commercial, and
Financial. In addition, Water Quality Monitoring, Public Relations, and Information and
Communications Technology (ICT) are other important staff functions. The staffing shall
include water supply in-charge engineers (CE, SE, EE. AEE, AE, JE), operators, laboratory

staff, etc.

As the first step in the process of institutional strengthening, municipalities must ring-fence

the water service function with dedicated staff who have clearly defined roles and

26



3.10

3.11

3.12

3.13

responsibilities, with clear reporting lines and accountability.

Comprehensive Assessment of ULB Water Supply System

A summary of the comprehensive assessment of the functioning of the water supply
infrastructure may be provided at the end of the assessment exercise. Emphasis may be
placed on the suitability of the Operational Zones for implementation of DfT projects.
Finalization of Operational Zone

The final selection of the operational zone for the provision of the DfT service is done
through a well-defined prioritisation scheme based on technical aspects. Some of the
identified evaluation parameters are mentioned below. The ULB may adopt its

prioritisation criteria based on local conditions.

Table 8 Evaluation Parameters for Operational Zone

Availability of required treated water Coverage of distribution network

Availability of storage capacity Metering of service connections

Percentage of NRW

Stakeholders Approval

The comprehensive assessment report and the process of selecting an operational zone for
implementing the ‘DfT’ facility shall be presented to the stakeholders, and their approval
needs to be recorded in the minutes of the meeting before proceeding with further work.

Finalization of Design Parameters

The design parameters and O&M norms shall be finalised based on the specified norms in
the CPHEEO Manual (Table 2.7 and Table 2.8).

3.13.1 Residual Pressure

Table 2.7 of the CPHEEO Manual shows that the residual nodal pressure at ferrule at the
highest nodes shall be 17-21 m for class | and 11 cities and 12 — 15 m for other cities.

3.13.2 Supply Hours and Peak Factor

As per the Manual, the transmission system for raw and treated water, including all
pipelines up to ESRs, should be designed for 22 hours of supply. Water distribution
networks should be designed for a peak factor of 2.5, irrespective of population in urban

areas.
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3.13.3 Consumer Meters

The Manual recommends 100% metering and volumetric billing with telescopic rate
structure for urban water supply schemes. This is essential for demand management,
enforcing social justice and controlling NRW. The consumer meters should be geo-tagged

with GIS coordinates.

A proper strategy is needed to regularise illegal connections at the policy level; some can
be:

a) To adopt a pro-poor policy for new connections with cross-subsidies.

b) To Simplify documents required for already established unauthorised layouts

where illegal connections happen.
c) To provide instalment options for paying the initial fees.

d) Installing HSC by O&M Authority from tapping up to Meter point.
3.13.4 Storage Capacity

The storage capacity should be determined by undertaking mass balance calculations. The
minimum capacity shall be 33% of the total demand of the project area of that ESR / GSR.

3.13.5 Public Stand Posts (PSPs)

Public stand posts contribute towards Non-Revenue Water (NRW) as the supply is free,
and there is a lot of wastage due to unaccountability. Therefore, the stand posts must be
converted/ eliminated, and individual connections must be encouraged with the metered
supply by providing subsidies.

3.13.6 lllegal Connections

Illegal connections are one of the major causes of high NRW. A proper strategy is needed
for the regularisation of illegal connections. The survey team may follow the steps shown
in Figure 2.9 of the Manual to identify illegal connections. All illegal connections should

be gradually regularised over a period of time.

3.13.7 Minimum Pipe Diameter

Minimum of 100 mm for all primary pipes in all the cities (for new pipes). In case the

existing pipe is 80mm, the same may be retained in the system.

In hilly terrain, 80 mm can be considered the minimum pipe size (for new pipes) for

primary pipes. If the existing pipe is 63 mm, it may be retained in the system.
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For secondary pipes in small lanes of hilly areas for facilitating with the HSC pipes, the
diameter shall be between 32-63 mm as per the local conditions.

3.13.8 Maximum size of Operational Zone (OZ)

The size of OZ for the new service tank should not be more than 50,000 people or 10,000
connections. For hilly areas, the maximum ultimate population per OZ should be 30,000
or 6,000 connections. The size of OZ for the existing service tank should be based on its

capacity, which will meet the demand of the ultimate stage.

In saturated/high-density population areas where land is a constraint for the construction
of a service reservoir to cater to OZ with a 50,000 population, the norm of 50,000 per OZ
shall be relaxed, and the ultimate population up to 75,000 to 100,000 shall be considered
in OZ with proper justification. However, the maximum number of household connections

shall be restricted to 3000 by increasing the suitable number of DMAs.
3.13.9 Bulk Flow Meters

The bulk flow meters may be installed at head work, inlet and outlet of WTP and at the

inlet of every DMA.
3.13.10 Consumer Sump

For G + 3 buildings, underground tanks should not be encouraged. Existing tanks shall be

gradually removed or abandoned after stabilization of DfT (24x7 water supply).

3.13.11 Head Loss

Head loss due to friction in the network may be computed using Darcy-Weisbach equation

or Hazen-William’s equation.

Darcy-Weisbach suggested a dimensionless (dimensionally homogeneous) equation for

pipeline problems:

h=(fLV?)/2gD
Where,
h = Head loss due to friction over length in meters;
f = Dimensionless factor;
g = Acceleration due to gravity in m/s2;
V = Velocity in m/s;

L = Length in meters;

29



D = Diameter in meters

The Hazen-Williams equation:
hf = (10.67 x L x Q1#2) / (C1#2 x D*87)

Where:

hf is the head loss due to friction (m) L is the pipe length (m)

Q is the flow rate (m3/s)

C is the Hazen-Williams coefficient (dimensionless)

D is the internal pipe diameter (m)

3.13.12 Drinking Water Quality

The quality of water shall be as per IS 10500:2012. The drinking Water Quality tests to be

performed on all the parameters including physical, chemical and bacteriological. The table

below indicates the details of water quality tests to be conducted.

Sl No. Characteristic Requirement Permissible Method of Test, Remarks
(Acceptable Limit in the Ref to Part of
Limit) Absence of IS 3025
Alternate
Source
(n (2) (3) 4) (5) (6)

i) Colour, Hazen units, Max 5 15 Part 4 Extended to 15 only. if toxic substances
are not suspected in absence of alter-
nate sources

" Odour Agreeable Agreeable Part 5 a) Test cold and when heated
b) Test at several dilutions

i) pH value 6.5-8.5 No relaxation Part 11 —
) Taste Agreecable Agrecable Parts 7 and 8 Test to be conducted only after safety
has been established

v) Turbidity, NTU, Max | 5 Part 10

vi) Total dissolved solids, mg/l. 500 2 000 Part 16 —
Max
NOTE — It is recommended that the acceptable limit is to be implemented. Values in excess of those mentioned under ‘acceptable’

render the water not suitable, but still may be tolerated in the absence of an alternative source but up to the limits indicated under

‘permissible limit in the absence of alternate source” in col 4, above which the sources will have to be rejected.

Table 9 Acceptable limits of Drinking water

3.14 Household Survey and Topographic Survey

Door-to-door household surveys should be carried out, during which the consumer meters

should be geo-tagged with GIS coordinates and shown on GIS maps of DMAs.

A topographic survey shall be carried out along all the roads using DGPS and Total Station,

thereby creating the (N, E, Z) file to be used in GIS software to plot contours, elevation

maps, etc.

3.14.1 Analysis of Household Survey

The responses to household surveys shall be analysed statistically, and the outcome shall
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be used to calculate demand and manage the operational zone.

Basic Customer Data Required for Planning and Introducing 24x7 Supply

The following information should be collected — and recorded manually/ electronically by

a door-to-door survey:

Vi.
Vil.

viil.

Xi.

Xii.

Xiil.

Xiv.

XV.

XVi.

XVil.

The 1:2,500 scale plans must show all properties in the operational zone and the
number of floors and dwelling units.

Property address and Photograph of property

Name of a property owner, mobile number, contact details

Name of each customer billed within the property—each dwelling unit separately
billed will be attributed a unique reference number.

Number of persons ordinarily resident at the property.

Number of families residing on the property

Type of Use (Domestic/ Commercial/ institutional etc.)

Hours of Water supply present

Frequency of water supply per day

Present residual head at the property (Pit tap/ Above Ground)

Existing Sump Details (Capacity)

Whether the property is connected or not to the water distribution network. (If not
connected, or if the household supplements supply from other sources note the
other usual source(s) of water used by the household and approximate amounts of
water taken from these sources per day (including the number and volume of
tankers used per month).

Whether or not the property uses its tube-well(s), or if a tube-well is shared with
other properties, which properties. Note the depth and pump capacity of the well(s)
and the approximate amount of water used from this source.

Does the property use its booster pumps? Are they from its storage tank, the
connection, or the distribution network?

Size and material of connection to the public water supply network — and
approximate installation date.

Type, age and functionality of customer meter.

Note the “discontinuity” arrangement within the property separating the property
from the distribution system, for example, control using a tap or a float valve on a

storage tank or the lack of any discontinuity.
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xviii. ~ The length of the connection between the distribution main and the meter and

between the meter and the first tap or float valve.

When collecting the above data, it will be helpful to summarise for each OZ where these exist

separately:

3.15

3.16

3.17

e Numbers of domestic connections, divided between metered and unmetered, and

e The number of bulk supply customers in each zone, their location on the 1:2,500
scale plans, and their average monthly consumptions.

e Particular attention should be paid to data collection on areas not officially
connected to the urban administration or water utility's water service systems, such
as low-income populations housed in authorised and unauthorised slums and
similar developments. People living in such areas may have, individually or
collectively, decided to “tap into” the water service infrastructure, and their

connections should be legitimised and extended to all inhabitants of such areas.

Computation of Optimum Demand of the Reservoir

The balancing capacity of the service reservoir shall be calculated by (i) mass balance or
(i) 33% of the total demand of the ultimate stage (30 years from the base year) of the OZ
of that ESR. In any case, the minimum capacity shall not be less than 33% of the demand
as above. Based upon these criteria, the maximum demand that the service reservoir of
existing capacity can meet can be calculated and its ability to serve the operational area

can be determined.

Fixing Boundary of Operational Zone

Generally, the tank’s size and volume are determined by calculating mass balance in an

Excel sheet. It is expected that the tank will not overflow or get empty.

Steps to Achieve Required Minimum Nodal Pressures in Operational Zones
There are five alternatives to achieve the required minimum nodal pressures:

1. Separate part of OZ of Existing tank for nodal pressure <17 m

2. 17 m head created by newly proposed ESRs

3. By getting rid of existing dwarf ESRs

4. On-line boosting on the outlet of the tank for the entire OZ having nodal
pressures <17 m

5. On-line boosting on the branch line to the area having nodal pressures < 17 m
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This logic needs to be adopted in an Excel sheet of mass curve calculations

+ First step- Find demand that existing tank can serve from mass balance,
in any case it shall not exceed three times the volume of tank

+ Select some nodes in OZ of existing ESR

+ Find sum of demands of the selected nodes

Add some more nodes
to earlier selected nodes
by taking more nearby
nodes

s Sum of demands of
selected nodes < Optimised
demand of Tank?

Remove some adjacent
nodes from the carlier
selected nodes

Node selection is over. Improve/ Re-engineer pipe|
network by suitably
changing pipe diameters

Is desired pressure
criteria met out?

s desired pressure
criteria met out?

Optimised boundary of OZ Yes

Figure 1 The logic for fixing the boundary
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3.18 Operational Zone (OZ)

The term operation zone (OZ), as used in the manual and guidelines, refers to the service

reservoir command area, i.e., the jurisdiction of each tank to serve the water supply. The

following figure shows the concept of the operation zone.

.............................................................................

DMA Boundary Boundary of ESR1

DMA Boundary ‘\
Closing Valve IR

OZ of ESR3

DMA-3 l

Operational Zone (0Z)

DMA Meter
DMA-1

Trunk Main '
ESR-3 Zonal '
| Meter '

_________________________________________________________________________

Figure 2 Operational zone with DMAs (source: 'Water Loss Reduction', Bentley Publication)

<—C(ity Boundary

It can be noticed that the sample operation zone in the figure below has three DMASs in its

jurisdiction. The service reservoir is designated as ESR-1. The operation zones of service

reservoirs ESR2 and ESR3 are also shown in the figure. The mapping is done iteratively.
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Figure 3 Operational zones 1 and 2 are fixed for tanks 1 and 2, respectively
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3.19

The network marked in green in the figure constitutes the Operational Zone 1 of Tank 1

and the network marked in blue constitutes the Operational Zone 2 of Tank 2.

Establishment of District Metered Area (DMA)

The DMA is the basic building block of the 24 x 7 water supply scheme. It is a part of the
OZ or the service reservoir command area. An OZ can have several DMAs depending on
the capacity of the reservoir. DMA is defined as a discrete and isolated area of the water
distribution network, usually created by closing the isolation valves and installing bulk
flow meters at the DMA's entry and exit (if any). In most of the cases, a DMA has only
one entry. Figure 5 shows a typical DMA with isolation value and bulk flow meter.

Inlet Isolation Valve
\ DMA Meter Closed |
Zh) < DMA
1 = ; . ~ Boundary
Pipe o 500 to
Network -~ , 3 000
Customers
> i > £ Cestomer s Meter A
- Customor's ; v
- House
Q. * Q -ZQ

Figure 4 A typical DMA
A DMA usually consists of 500 to 3000 service connections in plain areas and 300 to 1500
in hilly areas. By obtaining the volumetric billing quantities of all the service connections
in the DMA and the bulk flow meter reading in the corresponding period, the DMA level

NRW can be easily obtained as follows:

DMA NRW = (Total DMA inflow obtained from bulk flow meter installed at the inlet of
the DMA) — (Total DMA consumption as obtained from the quantity billed during the same
period)

By summarizing the DMA-wise difference of inflow and consumption, the OZ's NRW can

be obtained. The computation can be extended at the city level to get the overall NRW.
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3.21

3.20 Creation of GIS Base Map

The following are the components of a base map created on the GIS platform:

Satellite image

The digitized water supply infrastructure consists of feeder mains, storage
reservoirs, distribution mains, distribution network, demarcation of DMAs,
location of valves, bulk flow meters, pressure transducers, etc. The location of
the reservoirs is marked on Google Earth, and the KMZ file is created, which is
subsequently converted to the shape file in GIS software. Relevant attributes are
then added to the shape files. Information on existing pipelines is usually
available in drafting tool format. Such data is incorporated in the GIS base map
by geo-referencing the pipelines along with the attributes to create the pipeline
shape files

Prominent landmark

Contours of 0.5 or 1 m intervals and

Consumer geo-coding.

As per Indian Space Policy 2023, satellite data of 5 m and coarser resolution is free and

downloadable for all users. Data finer than 5 m is open for Government entities and priced

for non-government entities. The downloaded data consists of a DEM file that needs to be

processed on the GIS platform to obtain the contour map, elevation map, etc. The

downloaded file can be used to plan the water supply system.

However, for the network's final design, GIS-based contours are generated by conducting

DGPS and total station surveys along the city's roads and then making the shape files with

(N, E, and Z) data. Other methods of generating GIS contours are using the 3D-stereo

satellite image method, Light Detection and Ranging (LIDAR) method, or Drone

technology.

Formation of DMAs in OZ based on Design Criteria

Several factors shall be considered when designing a DMA, such as:

a) The required economic level of leakage

b) Size (geographical area and the number of properties)

c) Variation in ground level

d) Drinking water quality considerations.
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The DMA should remain topographically within topographic features like rivers, lakes, roads,
railway tracks, etc. It should be hydraulically discrete and isolated from other adjoining
DMAs or supply areas. A single entry should be planned for each DMA to minimise the

cost. The DMA should avoid uneven terrain to avoid difficulty in supplying water.

3.22 Flow Chart for Converting Intermittent System to ‘Drink from Tap’

Figure 4.3 of the guidelines summarises the necessary steps in conversion from an

intermittent system to a continuous system with a ‘DfT’ facility.

The conversion strategy can be summarised as follows:
I. Planning and Design
il Actual conversion to 24 x 7 with ‘DfT’ facility

iii. Long-term operational stage

The activity chart for change of mode is presented in the following figure:

Activity Chart
|
'
Am Systems Adequacy Sustainability g
Ad of ; ing, Tariff,
" les Performance Capacity to mﬂm’ |
, adequacy _ perform under S
under normal abnormal sustainability
| Manpower Estimation of operation conditions
; " nodal demands
with ULB R |
Flows DMA with growing need
v Matpovse |, Detaisof od P Formaton
through PPP i o | [ B |
at Nodes Confinuous |
Water loss monitoring
- Funds |, Fixing HGL at —Assessment and
demand nodes Water losses reduction
‘s fromthe — Preventive and
e e e breakdown  +—
i - maintenance
L+ modification of Management
network

Figure 5 Activity chart showing a road map for change of mode
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3.23 GIS-Based Hydraulic Model
The Manual has a component for creating a Hydraulic Model. Without GIS based
Hydraulic model, key activities of the ‘Drink from Tap’ facility, such as the creation of an
Operation Zone (OZ), District Metered Area (DMA), replacement  consumer, pipe

rehabilitation, leakage control, water audit and NRW reduction are not possible.

:- ( N - ~ :
Intermittent | | : NRW I
System | Water Audit Reduction !
| : h g - I j_:
GISBased ' ( : N T #""\
Hydraulic : Leakage | 24/7 Water
Control I Suppl
Model : L )L pply )
e L —
I -
(omme ) (e )
' | Creation Rehabilitation | | Reforms: Not Possible
» | o I I Without GIS-Based
: DMA ) ( Replacing : Hydraulic Model
! Creation Consumer I
: pS A \_ Plpe ) :

Figure 6 Hydraulic model required for carrying out let

The figure presents the flow chart of reforms that cannot be implemented without GIS-
based hydraulic mode. GIS and any standard network solver like EpaNET (freeware) can
be used to create the hydraulic model by using the combined capacities of both software.

3.23.1 Isolation of DMA

DMA is a subsystem of the entire water distribution network with well-defined boundaries.
The design of DMAs involves fixing its boundaries such that there is only one entry to the
DMA. Entry of water from the adjoining DMAS is restricted by installing and closing
isolation valves at the boundary of the DMA, by doing this, the DMA becomes
hydraulically discrete. From the inlet, the quantity of water coming into DMA is measured
by the bulk meter (which is called a DMA meter). The summation of a quantity of water
measured by consumer’s meters gives the total value of the quantity of water consumed in
the DMA.
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3.23.2 Equitable Pressure Within DMA

The topography of the DMA should be normally flat which will ensure equitable pressure
distribution within the DMA.. For this purpose, the lowest and highest elevation points
should be found out. The elevation difference between these two points should not be

normally more than 4 to 5 m.

3.23.3 Layout of the Pipe Network

The layout of the system is important from a pressure control point of view. Usually, a
combination of branched and looped networks is provided. Loops in the network help in
maintaining more equitable pressure. Therefore, the layout should be such that the
main pipelines form loops. Direct consumer connections through these mains should be
avoided. Secondary smaller diameter branched networks (called as riders) originating at
different points from this main loop network should be used for providing service

connection. This branched network, if possible, should follow ground topography.

3.23.4 Optimization of Pipe Network Diameters as per CPHEEO Manual

The Manual gives details of the steps involved in the optimization of the pipe diameter.

All the prerequisites for the optimization process are listed at the beginning of the section.

Prepare hydraulic model with Base Sort diameters in descending order, observe values of velocity
scenario and hf/km in adjoining columns of the pipe table

|

Decerease diameter of pipes above 100mm whose velocity is
too low and run model

Ensure that the OZs are optimized,
DMAs formed and demand is given
using approach of "Future population
density method"

Create Child scenario, called as,
(Optimized Design)

is velocity =1 m/s and
hf/km <5 and minimum
nodal pressure = required
minimum?

| Run Child scenario ‘
N2
QObserve pipe diameters, velocity and
hf/Km in the pipe table and Nodal
pressures in junction table

Are all pipes

_ Select only optimized?
Are all pipes new pipes
new? above 100 mm
in pipe table

Final optmized diameters

Select all pipes above 100 mm in
diameter in pipe table

Figure 4.5 Iterative process of optimising diameters
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3.24

3.25

The actual process of optimization is carried out by using the GIS-based hydraulic model.
This is convenient as the pipe lengths are automatically scaled out from the map. Also, the
pipes and junction labels are automatically assigned by the network software in their
corresponding tables.

The designer can undertake diameter optimization. The process for optimization of the
gravity main and pumped main differs as the latter considers energy costs for pumping. For
the distribution network, pipe optimization is based on the EpaNET calculation engine

which will perform the calculation for the whole system when target velocity is defined.

3.23.5 ldentification of Suitable Location for Bulk Flow Meters and Valves in DMA
Installation of bulk flow meter is usually done at the entry of the DMA. The isolation valve
is also located at the entry so that by closing it, the DMA can be isolated for repair
and maintenance works. The designer is expected to identify a suitable location at the entry

of the DMA for the installation of the bulk flow meter and valves.

Location of Pipelines of Distribution Network

It is recommended in the guidelines that for over 6 m wide roads, the pipelines should be
laid on both sides of the road so that the road is not damaged while giving house service
connections. The method for concrete roads having a width less than 6m is to insert the
ducts intermittently in the body of the roads so that service connection pipes can be laid

through it.
NRW Assessment in DMA

The success of a 24 x 7 water supply with DfT depends upon the success achieved in the
reduction of NRW in the system. For effective control of NRW, it is recommended to
determine the NRW of every DMA independently. A water audit has to be carried out,
DMA wise to determine the leakages, pressures and Non-Revenue Water (NRW) in the
system. By incorporating the billing data, the NRW can be obtained. At this stage, high
NRW would indicate unauthorized connections, which would need to be identified and

regularized.
For effective control of NRW, it is essential to estimate the different components of NRW:

I. Apparent losses: These occur due to faculty meters, recording
inaccuracies, unauthorized consumption through illegal connections,

public stand posts etc.
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ii.  Real losses: These are the losses due to leakages, pipe burst and other

physical issues within the distribution network.

PHYSICALLOSS
(REALLOSS)

Pipe Break
and
Leakages

Table 10 Standard Water Balance

Storage
overflows

House
Connection
Leakages

COMMERCIALLOSS
(APPARENTLOSS)

Billing
Anomalies

Metering
errors

Water Theft

Figure 7 Water Losses

Billed Billed Metered Consumption Revenue
Authorized (Including water exported)
Consumption Water
Authorized m3ivear Billed Unmetered consumption | m?*year
Consumption A
m¥year Unbilled Unbilled Metered Consumption
Authorized
Consumption Unbilled Unmetered
mélyear Consumption
System : -
. Unauthorized Consumption
Input Commercial - -
Volume L osses m¥fyear Metering Inaccuracies and Non-
Data handling error Revenue
Water Leakages on Transmission Water
Losses and/or Distribution Mains m*/year
(NRW) Physical Leakages and Overflows at
mé/year Lnssega r:;? : Utility's Storage Tanks
yea Leakage on Service
Connections up to point of
Customer metering

It is a well-accepted practice to adopt the International Water Association (IWA) standard
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3.26

3.27

3.28

water balance calculations. In 2007, the Surat Municipal Corporation set up an NRW Cell
as an institutional response to provide clarity for planning, implementation, and monitoring
of water supply services.

SCADA & Automation

SCADA (Supervisory Control and Data Acquisition) systems are critical for monitoring
and controlling 24 x 7 water supply infrastructure. SCADA systems provide real-time data
collection, monitoring, and control capabilities, enabling operators to manage complex
systems efficiently and respond quickly to issues. The utility has to plan monitoring
through SCADA even if only one DMA is being selected for implementation of the ‘DfT’
facility.

The central SCADA service collects data from Remote Terminal Units (RTUs) and
Programmable Logic Controls (PLCs), stores the historical data in achieves for analysis
and reporting and undertakes real-time and historical data analysis to identify trends and

anomalies.

Project Costing

Detailed cost estimation must be included in the DPR based on the latest SOR being
followed in the state. The estimation follows the specifications of all the works in the
project. For items that are not included in the SoR, the estimate shall be based upon the
market rate as determined through quotations. Costing shall be done for both CAPEX and
OPEX.

Creation of NRW Cell

As the urban water service providers/utilities begin the process of transition from
intermittent to continuous water supply with the ‘DfT” facility, overall service delivery
efficiencies emerge as the key parameter in the sustainability of the transition. In this
regard, reducing NRW is crucial for improving operational efficiencies and revenues for

urban water service providers/utilities.

NRW Cell in Surat

The Surat Municipal Corporation (SMC) had reported NRW at 20.4% under the
SLB framework, but the reported NRW had low reliability due to the absence of
volumetric metering in the water supply system. In response to rising consumer
complaints about low pressure, leakages, and disruptions in the system in 2006-07,
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the SMC adopted a systematic approach to leakage mapping and leak repairs,
along with a city-wide water audit. In 2007, the SMC set up an NRW Cell as an
institutional response to provide clarity for planning, implementation, and
monitoring of water supply services. The NRW Cell had the mandate to plan,
develop, implement, and monitor an action plan for the reduction of NRW,
conducting periodic water audits, and undertaking leakage mapping and repairs in
a phased manner.

The Municipal Commissioner headed the NRW Cell that included Civil Engineers,
Instrumental Engineers, Electrical/Mechanical Engineers, etc. The NRW Cell was
guided/supervised by an NRW Committee comprising of a City Engineer, an
additional City Engineer — Civil, an additional City Engineer — Electrical, and a
Hydraulic Engineer. They were supported by six assistant engineers, one deputy
engineer, and one nodal officer from each of the seven zones of the city. Staff from
SMC'’s hydraulic department was involved in the execution of the repair and related
works.

The creation of the NRW Cell increased accountability and the early enthusiasm
also yielded results. However, these mechanisms were not backed with adequate
and appropriate resourcing and the NRW cell soon lost the initial momentum due
to resourcing and structural limitations. Although the NRW Cell was headed by the
Municipal Commissioner, it was largely housed within the hydrologic department
which focused more on technical losses and leakage mapping. Insufficient attention
was given to commercial losses and improving revenues. Cross-cutting initiatives
like NRW require resourcing that cuts across departmental silos and need
integrated planning, sustained institutional building, and diligent process
transformation. The key limitation of the NRW Cell was that it did not consider
commercial losses and its focus was mainly on leakage detection and repairs

An NRW reduction cell is a dedicated team or unit within a water utility focused on

identifying, analyzing, and implementing measures to reduce NRW. The following are the

key functions of NRW reduction cells.

Water Audits: Conducting comprehensive water audits to identify the sources

and extent of NRW.

devices to monitor water consumption.

ground-penetrating radar, and pressure loggers to find and pinpoint leaks.

Flow Measurement: Installing and maintaining accurate flow measurement

Active Leak Detection: Using technologies like acoustic leak detectors,

Pipeline Maintenance: Regular inspection and maintenance of pipelines to



Vi.

Vil.

viii.

Xi.

Xii.

Xiii.

Xiv.

prevent and repair leaks promptly.

Meter Testing and Calibration: Ensuring that all customer meters are accurate
and regularly calibrated.

Meter Replacement: Replacing old or faulty meters to improve billing
accuracy.

SCADA Systems: Implementing Supervisory Control and Data Acquisition
(SCADA) systems for real-time monitoring of water distribution networks.
Data Analytics: Using data analytics to identify patterns, trends, and anomalies in
water usage that may indicate NRW issues.

Awareness Campaigns: Educating customers about the importance of
reporting leaks and using water efficiently.

Incentive Programs: Implementing programs to incentivize customers to
install efficient fixtures and report illegal connections.

Pipeline Replacement: Replacing old and deteriorated pipelines with new ones to

reduce the likelihood of leaks.

District Metered Areas (DMAS): Creating DMASs to isolate different sections of
the network, making it easier to detect and manage leaks.

Regulatory Compliance: Ensuring that the utility complies with all relevant
regulations and standards related to water distribution and NRW.

Internal Policies: Developing and enforcing internal policies to minimize

NRW, such as regular inspection schedules and response protocols.

3.29 Operation & Maintenance

The operation and maintenance of water supply systems present several challenges,

ranging from technical issues to financial constraints. Some of these are:

1.

N o a &~ w

Operationalising 24x7 Pressurised Water Supply System with Drink from Tap
facility

Constant repair and maintenance of aging infrastructure, ensuring efficient
and effective functionality

Availability of skilled personnel for managing the complex systems

Water Quality Monitoring and Surveillance

Water Audit and Control of Non-Revenue Water (NRW)

Energy Audit

100% metering for accurate measurement of water consumption

44



3.30

3.31

3.32

8.  Financial sustainability

9.  Complaint redressal, public outreach, awareness creation and consumer
satisfaction

10. SCADA and Automation

Periodic Water Audit

Water auditing is the process of assessing and analysing water usage in a particular area or
facility to identify areas of improvement and implement water conservation measures. It
involves a comprehensive examination of water consumption, water losses, and water
efficiency practices. The goal of water auditing is to identify opportunities for reducing
water usage, improving water management, and ultimately conserving this precious

resource. The following recommendations are extracted from the Manual:

i.  If DMAs within operational zones are not properly established, a water audit is not
possible. Prioritization of the leak repair program is also not possible in absence of
DMAs in the existing distribution system.

ii. It is recommended that the bulk supply connection should have an AMR meter
installed for conducting water audit. Commercial establishments having connection
size greater than 50 mm are encouraged to install AMR meters from the revenue
generation perspective. AMR enabled meters can be installed for remaining
connections.

iii.  The objective of water audit is to help the utility select and implement programs to
reduce distribution system losses. Water audits should be performed annually to
help managers to adjust priorities, monitor progress, identify new areas of system
losses, and establish new maintenance goals. A water audit should be followed by a
leak detection program to help water utilities reduce water and revenue losses and

make better use of water resources.

Eradication of Illegal Connections

It is recommended that illegal connections should be identified during the household
survey. Subsequently, a step-by-step process should be adopted to regularize the illegal
connections by installing meters or they should be weeded out in case of multiple

connections within the same premises.

Monitoring of Nodal Pressures at Critical Points

Continuous monitoring is the job of the NRW cell. It shall analyse the nodal pressure data
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3.34

3.35

in real time to identify unusual flow due to leakages or unauthorized tapping. Immediate
action shall be initiated through the O & M Cell on receiving information from the NRW
Cell.

Water Quality Testing Schedule

It is important to ensure that the supplied water meets the IS 17482:2020 and 1S:10500:
2012 standards. Dedicated water quality testing facilities should be created. The utility
should resort to real-time data sharing on water quality levels to enhance public perception
and trust in the service delivery of the utility. It is further recommended that Quality
Assurance (QA) should be through Third Party Quality Monitoring and PPP laboratories.
Operation of a mobile laboratory for water quality monitoring is also recommended in
‘DIT’ facility.

Consumer Grievance and Redressal System

It can be developed and implemented to address consumer grievances that arise due to
various reasons such as erratic supply, poor quality of water, billing issues, and lack of
response from service providers. To address these grievances, a well-defined consumer
grievance redressal system is essential. The system should provide consumers with easy
access to complaint registration and a transparent mechanism for redressal. It should also
have a provision for a designated officer to handle grievances and an escalation process
to higher authorities in case of unresolved complaints.

Efficient and timely resolution of complaints is crucial to maintaining consumer
confidence and trust in the water supply system. Additionally, regular feedback from
consumers and monitoring of the redressal system can help identify areas for improvement

and ensure continuous quality of service.

Management Information System (MIS)

Quite often, there is a dearth of information regarding material inventories, tools, spares,
staffing patterns, costs, etc. Hence, setting up an MIS or a Decision Support System
becomes

imperative, facilitating staff to act accordingly and assess life cycle asset management
provisions. This information system should be capable of real time and online condition
monitoring of all the equipment and should flag early warning signs of the degraded

performance.

The authority shall be well-informed while making decisions. The MIS could also be used
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to assign responsibilities and distribute human, material, and financial resources to
ensure sustainable O&M. A customised integrated database and intuitive access system
must be created to provide the relevant information needed to the staff for effective O&M.
Standard Operating Procedure (SOP)

It is essential to prepare a Standard Operating Procedure for the O & M of the DMA as
well as the establishment of the general rules and regulations regarding consumer

connections, grievance redressal, quality testing etc.

Capacity Building

Capacity building is the key activity to train the existing staff as well as deploying new

staff needed.

A detailed analysis of the existing staff concerning technical knowledge, experience, and
specific equipment-related knowledge shall be carried out. A training matrix prepared for

the organisation will guide the implementation of a capacity-building action plan.

Training Requirements

The training requirements be assessed and shall evolve a personnel management policy,
which will provide job training followed by performance evaluations and promotions
incentives. The expert supervisors shall train the operators, i.e., training the trainers on
specific skills for equipment handling, do’s and don’ts, and proper repairs during the O&M
plan / programme.

"'\ )‘ BWSSB Staff ﬁ’\m Customer Q Call Center
= e Customer lodges a Complaint
~ > s % complaint 3 asssigned
‘( GIS - Website
= Complaint closed on 3 Work
confirmation undertaken
® L] Centralised CMS
w Billing HR
oo
= .
L D 9. = Project
@ egacy Data gl ou o' Management
\0 Asset / Water
- Management

Common IT Platform

Cloud
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Special courses or on-the-job training are required to ensure efficient O&M before

permitting staff to handle equipment independently.

e Training on each equipment is the backbone for efficient and effective O&M
services resulting in better and competent staff at every stage of the water
supply system. Training shall be part of the curriculum.

e Prepare a time-bound specific training programme.

o Identify the facility to train and prepare training material.

e Implementation and assessment of the training staff as per the training
programme.

e Update the training programme regularly to enhance the knowledge base of the
staff concerning the latest technological up-gradation on modern advancement
in the field.

Role of Voluntary/Non-Governmental Organisations (NGOs)

The role of Voluntary / NGOs is important and should be encouraged, especially in
carrying out community participation work, like Information Education Communication
(IEC) activities, viz. organising public awareness campaigns, water conservation
techniques, acceptance and role of meters in water conservation and savings in water
procurement costs, benefits of clean piped water supply, the process involved in bringing
tapped water at their doorsteps, improved health benefits, judicious use of water by people
and the need to pay water bills as for other services. Water user committees can be formed
by the active involvement of NGOs to periodically review the local problems, render
advice to the agencies for improvements required and future course of planning, and

upkeep utilities within their jurisdiction.

These utility organizations can prepare Information-Education-cum-Communication
material (e.g., pamphlets and billboards) to leverage the services of voluntary organizations
/ NGOs in disseminating the information amongst the consumers and create awareness

among the public.

Role of Community and Self-Help Groups

The community plays an important role in ensuring efficient participatory implmentation
of the water supply system in the city’s water supply, quality control, financial

management, and effective O&M of the water supply system established.

Community engagements refer to planned and unplanned ways the water corporations
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interact and relate to their partners, stakeholders, and communities. The community will
understand the importance of supporting the utility financially for proper operation to attain
a higher level of services. Community activities and sound participation in O&M of water
services play a great role in the management of O&M and impact the human health, status,
behaviour, and longevity of water services. The MoHUA’s new initiative AMRUT Mitra
can be promoted which aims to mainstream women by providing employment

opportunities in the drinking water sector.

launched under the AMRUT 2.0 program by India’'s Ministry of

Housing and Urban Affairs, empowers women through active participation in
urban water management. This initiative engages women Self-Help Groups
(SHGs) in activities such as public awareness campaigns, water meter reading
and billing, water quality monitoring, grievance redressal, and green space
maintenance. By providing employment and fostering decision-making roles for
women, AMRUT Mitra enhances socio-economic status, promotes gender
equality, and ensures sustainable water access for urban communities. Initially
launched in Guwahati, Assam, in February 2024, the program is expanding to
other cities, with plans for broader coverage and increased SHG involvement
nationwide.

Outsourcing

Outsourcing can be resorted to strengthen existing team and to handle modern equipment

efficiently. O&M of a component or complete water supply scheme may be outsourced if

found economical, similar to a Comprehensive Annual Maintenance Contract (AMC).

The following aspects can be looked into, before outsourcing:
I.  Adequately trained, qualified staff for operation and supervision of the services;

ii.  Adequate infrastructure like equipment, material, testing, and repairing facilities;

iii.  Experience in operating similar systems;

iv.  Financial soundness;

v.  Capacity to tackle and handle emergencies;

vi.  Good MIS capabilities;
vii.  Consumer satisfaction-oriented approach.
There is a need to have an alternative institutional mechanism for O&M of water supply
utilities. Outsourcing in O&M may be desirable to achieve efficiency and cost-
effectiveness. Staff employability shall be judiciously approved as per staffing norms.
However, the department/agency responsible for O&M should maintain a constant vigil for

effective control of the performance of contracted agencies.
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Public-Private Partnership (PPP)

PPPs are often particularly well suited to upgrades, replacements, and rehabilitation. The
asset can maximise quality and minimise total life cycle costs by tapping private sector

know-how in designing, constructing, operating, and maintaining infrastructure.

To choose the most promising delivery and financing model, the whole life cost of carrying
out the O&M under the traditional and alternative PPP models is estimated and compared.
A PPP is considered economical only if it entails a net positive economic gain relative to

the conventional model.

Further, PPP is mostly likely to be feasible when the city/town is implementing 24 x 7 with

a ‘DfT” facility in a large area. It is not a feasible option for 1 or 2 DMAs.
Asset Mapping for Effective O&M

All assets involved in the water supply system, from the source to endpoint delivery to the

taps, shall be mapped.

Even existing maps can be upgraded as analysis of digital data is comparatively easier to
handle vis-a-vis manual/hard copy. The agency should set up routine procedures for
preparing and updating the maps and inventory of pipes, valves, and consumer
connections. This will assist in prompt site-specific timely response and will result in

judicious decision-making.

loT-based real-time monitoring of water supply quantity and quality — First time
in the country at a city level, the Geographic Information System (GIS) and
SCADA have been introduced in Puri for safe and equitable water supply and
high-water pressure for the “Drink from Tap” Mission. Pilot projects completed
in 58 pilot zones in Bhubaneswar and Puri and other 19 towns to ensure water
availability and quality in every part of the city, labs on wheels, 24x7 customer
care service, and quick response teams have been provided. 10T application has
been provided for flow and pressure management for equitable distribution city-
wide and reduction of NRW.

Source: Puri, Odisha
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IoT/ Smart Components Telemetry, SCADA and Digital Twin Systems

Telemetry is an automated connection process that helps in measuring and collecting data
at remote locations. Gaps in monitoring and maintaining equipment activity result in water
leaks that spring and widen, filter clogs, and broken pipes. Eventually, to streamline
structural operations, use SCADA systems which receive signals from multiple
installations of telemetry services throughout the water treatment process. The software
displays information for the operator to record and interpret. A solid SCADA system
connects the user to the telemetry. SCADA has a broad range of applications for water
systems. The monitoring allows real-time inspections across filtration plants, and pump
stations. and the entire distribution network. Each piece of equipment that requires
monitoring from valves to tanks can be equipped with service control relays and can be
installed on equipment like pumps, valves, UV emitters.

Digital twin technology is a revolutionary concept that has gained increasing popularity in
recent years, and it has now started to make its way into the water supply industry.

The technology involves creating a virtual replica of a physical system, such as a water
supply system, and using real-time data to simulate its behaviour and performance.
Another benefit of digital twin technology is that it can help to improve the resilience of
the water supply system. By simulating different scenarios, such as extreme weather events
or equipment failures, operators can identify potential vulnerabilities in the network and
develop contingency plans to ensure the continuity of the water supply. It allows
monitoring and optimises network performance, improves resilience, and enhances the
quality of service delivered to consumers.

Sensors and process controller devices (control relays) are attached to the Remote Terminal
Unit (RTU). Multiple RTUs at different sites transmit the data collected to a single meter
station which displays information in a browser. For an especially large water management

system, several master stations can be controlled by a single top-level master.

Strategy for Consumer Metering

Distributing water with 100% consumer metering is highly recommended in 24 x 7 supply
with the ‘DfT” facility. Water supply to a house begins with the connection of the service
pipe with water supply mains. Service connection pipe to be laid by consumers & internal
plumbing shall conform National Building Code or related IS code. The State Government
/ UTs may devise a policy to bear the cost of house service connections including consumer

meters to ensure volumetric measurement of water required for deciding telescopic tariff
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with provision for cost recovery from the consumers.

Demand management is not possible in the case of an unmetered water supply at a flat rate.

Therefore, policy should be adopted for 100% house-metered connection by the ULBs.

Consumer flow meters shall conform to IS-779 and 1S-2373 regarding bulk flow meters.

In situations where metering is not possible, steps should be taken to minimize water

consumption.

Minimizing Water Consumption in the Absence of Metering

When required to implement DfT facility in unmetered DMAS, the utility needs to establish

a system for minimizing water consumption to ensure sustainability. No doubt, minimizing

water consumption in the absence of metering can be challenging, but it's achievable

through various strategies focused on efficiency, awareness, and behavioral changes.

Some of the effective approaches mentioned in the literature are reproduced below:

3.45.1

3.45.2

3.45.3

Public Awareness and Education Campaigns

Educational Programs: Conduct workshops, seminars, and school programs to
educate the community about the importance of water conservation and practical
ways to reduce usage.

Media Campaigns: Utilize social media, radio, TV, and print media to spread
messages about water conservation.

Informational Materials: Distribute pamphlets, brochures, and posters with tips

on saving water.

Leak Detection and Repair
Regular Inspections: Conduct routine checks of public water systems to identify

and fix leaks promptly.

Community Reporting Systems: Set up a hotline or online platform for

residents to report leaks in public areas.

Incentives for Repairs: Offer incentives for households to repair leaks, such

as discounts on plumbing services or subsidies for repair costs.

Water-Saving Measures and Fixtures

Low-Flow Fixtures: Promote the use of low-flow faucets, showerheads, and

toilets in households and businesses.

Aerators: Distribute faucet aerators that reduce water flow without
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compromising pressure.

o Rainwater Harvesting: Encourage the installation of rainwater harvesting

systems for non-potable uses like gardening and cleaning.

3.45.4 Behavioural Change Communication Programs:

« Conservation Habits: Encourage practices such as turning off the tap while
brushing teeth, taking shorter showers, and using a broom instead of a hose to

clean front yards.

e Group Challenges: Organize community challenges or competitions to reduce

water consumption, rewarding the most efficient households or neighborhoods.

3.45.5 Regulations and Policies
o Building Codes: Implement building codes that require the installation of

water- efficient fixtures in new constructions and renovations.

o Watering Restrictions: Enforce regulations on outdoor water use, such as

restrictions on lawn watering during peak hours or certain days.

e Incentive Programs: Provide rebates or financial incentives for households

and businesses that adopt water-saving measures.

3.45.6 Technological Solutions
e Smart Sensors: Use sensors to monitor water usage patterns in public facilities

and identify areas for improvement.

o Automatic Shutoff Valves: Install automatic shutoff valves in public

buildings to prevent water wastage due to unattended taps.

o Water Efficiency Audits: Conduct audits in large buildings and facilities to
identify

3.46 Policy formulation and Tariff fixation at the Government Level

The state government may formulate a policy for implementing telescopic tariffs based on
volumetric consumption. The tariff should be such that cost recovery can be achieved.
Further, provisions should be made in the policy to revise the tariff from time to time, say

once in five years, to account for the increased supply cost.
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Conclusion:

This guidance note is designed to ensure that all stakeholders in the DfT program
understand the significance of a Detailed Project Report (DPR) and can competently
prepare one using a clear, step-by-step approach. The guidance provided herein will help
stakeholders recognise the critical role of a DPR in planning, designing, and executing

effective and sustainable DfT service.
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