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© Minutes of Third Expert Committee Meetings

0] Minutes of Meeting held on 19" January 2011 related to Revision of the Manual
on Sewerage and Sewage Treatment

The third meeting of the Expert Committee members, the JICA Study Team and the
representatives of SMEC India (Pvt.) Ltd. for the Up-dating and Revision of the Manual
on Sewerage and Sewage Treatment — Engineering (Part-A) was held under the
Chairpersonship of Ms. E. P. Nivedita, Director (WS), MOUD on 19" January 2011 at
10.30 AM in conference room no. 103, A-Wing, Nirman Bhawan, New Delhi. List of
participants is placed below as Annexure - 1.

At the outset, the Chairperson welcomed the members of the Expert Committee, experts
from JICA Study Team and the representatives of SMEC India (Pvt.) Ltd. The Chairperson
informed all the members that Mr. M. Dhinadhayalan, Member Secretary of the Expert
Committee is not available as he is preoccupied for urgent work.

The Chairperson requested the JICA Study Team members to make a power point
presentation on the findings of the field study conducted on the sewerage system for
Allahabad, Bangalore and Chennai cities during 2 — 13 November, 2010 and to present
the Draft Table of Contents with section and sub-section of the Manual on Sewerage and
Sewage Treatment — Engineering (Part-A) which had been prepared by the JICA Study
Team and discussed in the 2" meeting of the Expert Committee Members. The
Chairperson requested all the Expert Committee members to discuss and finalize the
Draft Table of Contents with section and sub-section of the Manual formulated by JICA
Study Team.

Dr. Alok Kumar, JICA Study Team made a power point presentation on the findings of
their field visits and on the Draft Table of Contents with section and sub-section of the
(Part — A) Manual brought out in the base document. Mr. Akira Takechi, Team Leader of
JICA Study Team informed that his team focused on Operations & Maintenance carried
out at different STPs during site visit. The base document was circulated to all the expert
committee members for their comments.

Mr. Akira Takechi requested the Expert Committee members to assign the nomenclature
of the manual for Engineering, Operation & Maintenance and Management part as
Manual on Sewerage and Sewage Treatment, Manual on Operation & Maintenance of
Sewerage and Sewage Treatment and Manual on Management of Sewerage and Sewage
Treatment. Dr. Ramakant suggested that the existing nomenclature of the manual should
be retained as Manual on Sewerage and Sewerage Treatment — Engineering (Part — A),
Manual on Sewerage and Sewerage Treatment — Operation & Maintenance (Part — B) and
Manual on Sewerage and Sewerage Treatment — Management (Part — C). The members
of the Expert Committee were also of the same opinion.

Dr. Alok Kumar informed the Expert Committee members that the JICA Study Team has
proposed new sections such as Supervisory Control and Data Acquisition (SCADA),
Energy conservation, Carbon credit, Rehabilitation Technology for laying new/
replacement of sewer lines, MIS (Management Information System), Unmanned (with
mechanical equipment) sewer pipe inspection and Trenchless Technology in the Manual
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on Sewerage and Sewage Treatment (Part-A).

Prof. Vinod Tare suggested that the Chapter 3 i.e. Management, Administration, Legal
and Financial Aspects which was proposed in the Part-A Manual should be transferred to
Manual on Sewerage and Sewerage Treatment — Management (Part — C). Dr. S.
Sundaramoorthy suggested that the Chapter 11 i.e. Environmental Impact Assessment
and Risk Management proposed in (Part — A) Manual should be covered in Environmental
Aspects of sub-section 5.3.1 (Criteria for Selection of Treatment Processes) of Chapter 5
(Design and Construction of Sewage Treatment Facilities) of (Part — A) Manual. The
Expert Committee members were also of the same opinion.

After fruitful discussions, the Draft Table of Content for part A manual was finalized by
the Expert Committee Members. Each Chapter, Section and Sub- Section was discussed
in detail. The Table of Contents which are the part of the existing Manual needs to be
studied further by the JICA Study Team so as to make the manual more informative as
compared to the earlier Manual which is under revision. The Final Table of Contents was
finalized and placed as Annexure 1.

Mr. Akira Takechi has given the presentation on the work plan for the next phase of the
study to formulate the Chapters, sections and sub-sections for the Up-dating and
Revision of the Manual on Sewerage and Sewage Treatment (Part — A). Mr. Akira Takechi
informed the Expert Committee that the second phase of the study will start from April
2011 and Final Report of all the three Manuals (Part-A, Part-B & Part-C) will be submitted
by the JICA Study team at the end of September 2012 (18 months from the date of
start).

Mr. Akira Takechi also proposed to formulate 10 different working groups among the
members of the two Expert Committees based on their expertise and the meeting of the
Working Groups and Expert Committees will be organized at every 1-2 months and 4-5
months, respectively. Dr. S.R. Shukla suggested for formulating of 4 Working Groups
from each of Expert Committees and each working group will have at least 2 and
maximum of 5 expert members as per their expertise on the subject.

Dr. S.R. Shukla also suggested that the formulation of Working Group will be finalized by
officers from CPHEEOQ in consultation with Expert Committee members. The draft manual
will be formulated by JICA Study Team and the working groups will review each chapter/
section within a stipulated time frame and once the draft is approved by the Working
Group, the same will be forwarded to the Expert Committee for their final review/
approval.

The Expert Committee also decided that some experts in the field of the Financial
Management of sewerage system will be inducted in the committee for reviewing the
chapters on Financial Management.

The Table of Contents of Up-dating and Revision of the Manual on Sewerage and Sewage
Treatment (Part-A) were divided into four working groups. The details of the contents of
the manual and the working groups are as under. However, the chapters for different
working groups will be finalized in consultation with members.
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Working Group | Names of Chapters Covered

A-1 1. Introduction
2. Planning
A-2 3. Design and Construction of Sewers
4. Design and Construction of Sewage Pumping Stations
A-3 5. Design and Construction of Sewage Treatment Facilities
6. Design and Construction of Sludge Treatment Facilities
A-4 7. Recycling and Reuse
8. Onsite Methods

9. Emerging Trends

It was informed by the JICA Study Team that the 4™ meeting of the Expert
Committee will be held in the last week of April 2011 or in the first week of
May 2011 depending upon the contract agreement for next phase study to be signed
between JICA and JICA Study Team. The Expert Committee Members were agreed on
the proposed schedule of the study for the next phase.

The meeting was ended with vote of thank to the chair.
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Annexure - 1

List of Participants

Sr. No. | Name Designation | Department | Contact No.
Expert Committee Members
1 Ms. E.P. Nivedita Director (WS) & MOUD
Chairperson
2 Dr. S.R. Shukla Retd. Adviser (PHE) CPHEEO, MOUD 011-4565 5451
& Co-Chairman
3 Dr. A.A. Kazmi Associate Professor | Civil Engineering, IIT, 9837 262 698
Roorkee
4 Mr. Nazimuddin Senior Env. Engineer Central Pollution
Control Board, Delhi
5 Mr. C. Lallunghnema Joint Secretary Public Health Engg. 09436 141 286
Deptt., Mizoram

6 Mr. D.P. Singh Ex. Chief Engineer U.P. Jal Nigam,

(Ganga) Allahabad
7 Dr. S. Sundaramoorthy | Former Engineering | Chennai Metropolitan 9444 052 434

Director WS&SB, Chennai
8 Prof. Vinod Tare Professor CE, 1T Kanpur 9415 130 517
9 Mr. A.K. Dhussa Director MNRE, New Delhi
10 Dr. A.K. Nema Associate Professor CE, IIT Delhi
11 Mr. D.K. Agrawal Scientist-F BIS, New Delhi
12 Mr. R. Sethuraman Retd. Joint Adviser CPHEEO, MOUD
13 Mr. B.B. Uppal Retd. Deputy Adviser CPHEEO, MOUD
14 Mr. V.K. Chaurasia Deputy Adviser CHPEEO, MOUD 011- 2306 1144
15 Mr. J.B. Ravinder Assistant Adviser CHPEEO, MOUD 011-2306 1043
16 Dr. Ramakant Assistant Adviser CPHEEO, MOUD 011-2306 2305

(Special invitee)

JICA Representatives
14 Mr. Toru Kobayakawa JICA Expert JICA 9810 323 105
15 Mr. Masatoshi Yamada JICA Expert JICA 9810 267 913
16 Ms. Mino Sato JICA Expert JICA

JICA Study Team Members

17 Mr. Akira Takechi Team Leader JICA Study Team 9582 786 201
18 Dr. Alok Kumar Asst. Team Leader JICA Study Team 9711 470 144
19 Mr. Kiyoshi Mizufune Team Member JICA Study Team 9582 337 835
20 Mr. Gururaj Rao Team Member JICA Study Team 9582 337 836
21 Dr. Kiyoshi Moriyama Team Member JICA Study Team 9582 337 837
SMEC Team

28 Mr. Deepak Sharma Team Leader SMEC (India) 9999 627 951
29 Mr. Rohit Srivastava O&M Specialist SMEC (India) 9811 549 547
30 Mr. Uday Singh Support Staff SMEC (India)
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(i) Minutes of Meeting held on 20" January 2011 related to the preparation of
Manual on Operation and Maintenance of Sewerage Systems

The third meeting of the Expert Committee members, the JICA Study Team and the
representatives of SMEC India (Pvt.) Ltd. for the Up-dating and Revision of the Manual
on Operation and Maintenance of Sewerage Systems (Part-B & C) was held under the
Chairpersonship of Dr. S. R. Shukla on 20™ January 2011 at 10.30 AM in conference room
no. 103, A-Wing, Nirman Bhawan, New Delhi. The list of participants is placed below as
Annexure - 1.

At the outset, the Chairperson welcomed the members of the Expert Committee, experts
from JICA Study Team and the representatives of SMEC India (Pvt.) Ltd. The Chairperson
requested the JICA Study Team members to make a power point presentation on the
findings of the findings of the field study conducted on the sewerage system for
Allahabad, Bangalore and Chennai cities during 2 — 13 November, 2010 and to present
the Draft Table of Contents with section and sub-section of the Manual on Operation and
Maintenance of Sewerage Systems (Part-B) which had been prepared by the JICA Study
Team and discussed in the 2" meeting of the Expert Committee Members. The
Chairperson requested all the Expert Committee members to discuss and finalize the
Draft Table of Contents with section and sub-section of the Manual formulated by JICA
Study Team.

Dr. Alok Kumar, JICA Study Team made a power point presentation on the findings of
their field visits and on the Draft Table of Contents with section and sub-section of the
(Part — B & C) Manual brought out in the base document. Mr. Akira Takechi, Team Leader
of JICA Study Team informed that his team focused on Operations & Maintenance carried
out at different STPs during site visit. The base document was circulated to all the expert
committee members for their comments.

Mr. Akira Takechi requested the Expert Committee members to assign the nomenclature
of the manual for Engineering, Operation & Maintenance and Management part as
Manual on Sewerage and Sewage Treatment, Manual on Operation & Maintenance of
Sewerage and Sewage Treatment and Manual on Management of Sewerage and Sewage
Treatment. Dr. Ramakant suggested that the existing nomenclature of the manual should
be retained as Manual on Sewerage and Sewerage Treatment — Engineering (Part — A),
Manual on Sewerage and Sewerage Treatment — Operation & Maintenance (Part — B) and
Manual on Sewerage and Sewerage Treatment — Management (Part — C). The members
of the Expert Committee were also of the same opinion.

After fruitful discussions, the Draft Table of Content (Part-B) was finalized by the Expert
Committee Members. Each Chapter, Section and Sub- Section was discussed in detail.
The Table of Contents which are the part of the existing Manual needs to be studied
further by the JICA Study Team so as to make the manual more informative as compared
to the earlier Manual which is under revision. The Expert Committee members has
suggested to formulate the Manual on Sewerage and Sewerage Treatment — Operation &
Maintenance (Part — B) with inclusion of new sections which are Supervisory Control and
Data Acquisition (SCADA), Intermediate lift station, Gas engine, Gas scrubber, Energy
conservation, Carbon credit, Upkeeping of plant laboratory and Cost recovery. The Final
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Table of Contents was finalized and placed as Annexure 1.

Mr. Akira Takechi has given the presentation on the work plan for the next phase of the
study to formulate the Chapters, sections and sub-sections for the formulation of Manual
on Sewerage and Sewerage Treatment — Operation & Maintenance (Part — B). Mr. Akira
Takechi informed the Expert Committee that the second phase of the study will start
from April 2011 and Final Report of all the three Manuals (Part-A, Part-B & Part-C) will be
submitted by the JICA Study at the end of September 2012 (18 months from the date of
start).

Mr. Akira Takechi also proposed to formulate 10 different working groups among the
members of the two Expert Committees based on their expertise and the meeting of the
Working Groups and Expert Committees will be organized at every 1-2 months and 4-5
months, respectively. Dr. S.R. Shukla suggested for formulating of 4 Working Groups
from each of Expert Committees and each working group will have at least 2 and
maximum of 5 expert members as per their expertise on the subject.

Dr. S.R. Shukla also suggested that the formulation of Working Group will be finalized by
officers from CPHEEOQ in consultation with Expert Committee members. The draft manual
will be formulated by JICA Study Team and the working groups will review each chapter/
section within a stipulated time frame and once the draft is approved by the Working
Group, the same will be forwarded to the Expert Committee for their final review/
approval.

The Expert Committee also decided that some experts in the field of the Financial
Management of sewerage system will be inducted in the committee for reviewing the
chapters on Financial Management.

The Table of Contents of the Manual on Sewerage and Sewerage Treatment — Operation
& Maintenance (Part — B) were divided into four working groups. The details of the
contents of the manual and the working groups are as under. However, the chapters for
different working groups will be finalized in consultation with members.

Working Group Names of Chapters Covered
B-1 1. General

9. Safety and Health Management

11. Budget Estimates for Operation and Maintenance
B-2 2. Sewer Systems

3. Pumping Stations

6. Electrical and Instrumentation Facilities
B-3 4. Sewage Treatment Facilities

5. Sludge Treatment Facilities

7. Quality Analysis
B-4 8. Environmental Conservation

10. Onsite Systems
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The Table of Contents of the Manual on Sewerage and Sewerage Treatment —
Management (Part — C) were divided into two categories as under:

Working Group Names of Chapters Covered

General

Institutional Framework
Community Participation
Public Private Partnership

C-1

C-2 Financial Management
Asset Management

Management Information System

Now | akbhE

It was informed by the JICA Study Team that the 4™ meeting of the Expert
Committee will be held in the last week of April 2011 or in the first week of
May 2011 depending upon the contract agreement for next phase study to be signed
between JICA and JICA Study Team. The Expert Committee Members were agreed on
the proposed schedule of the study for the next phase.

The meeting was ended with vote of thank to the chair.
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Annexure — |

List of Participants

Sr. Name Designation Department Contact No.
No.
MoUD Representative

Expert Committee Members

1. Dr S.R. Shukla Member, Chairman Former Adviser 011-4565 5491

(PHEE), CPHEEO

Min. of U. D.
2. Mr. K.L. Swara Director (Planning & PWSSB
Design)

3. Mr. S.M. Jejurikar Chief Engineer Municipal Corporation, 9820 547 663

Greater Mumbai
4, Mr. Dilip Kumar Padhi Chief Engineer, Orissa Water Supply & 9337 103 400

Member Secretary Sewerage Board,
5. Dr. A.A. Kazmi Associate Prof. 11T, Roorkee 9837 262 698
6. Mr. J.P. Mani Project Manager U.P. Jal Nigam, 9473 942 674
Allahabad
7. Dr. S. Sundaramoorthy Retd. Engg. Director CMWSSB, Chennai 9444 052 434
8. Mr. G. Elangovan Retd. Engg. Director CMWSSB, Chennai 7845 055 533
9. Mr. M. Retd. Joint Advisor CPHEEO 9480 813 108
Sankaranarayanan

10. Mr. R. Sethuraman Retd. Advisor CPHEEO
11. Mr. J.B. Ravinder Assistant Adviser CPHEEO 011-2306 2482
12. | Dr. Ramakant | Asst. Advisor | CPHEEO
JICA Representatives
13. Mr. Toru Kobayakawa JICA Expert JICA 9810 323 105
14. Mr. Masatoshi Yamada JICA Expert JICA 9810 267 913
15. Ms. Mino Sato JICA Expert JICA

JICA Study Team

16. Mr. Akira Takechi Team Leader JICA Study Team 9582 786 201
17. Dr. Alok Kumar Asst. Team Leader JICA Study Team 9711 470 144
18. Mr. Kiyoshi Mizufune Team Member JICA Study Team 9582 337 835
19. Mr. Gururaj Rao Team Member JICA Study Team 9582 337 836
20. Dr. Kiyoshi Moriyama Team Member JICA Study Team 9582 337 837
SMEC Team

21. Mr. Deepak Sharma Team Leader SMEC (India) 9999 627 951
22. Mr. Rohit Srivastava O&M Specialist SMEC (India) 9811 549 547
23. Mr. Uday Singh Support Staff SMEC (India)
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APPENDIX - A5-3

Modified Draft Table of Contents in Second
Expert Committee Meetings






DRAFT OF TABLE OF CONTENTS OF PART A: ENGINEERING

CHAPTER 1 INTRODUCTION

1.1 Preamble

1.2 Overview

1.3 Objective (include both sewerage and onsite part)
CHAPTER 2 PLANNING

2.1. Basic Consideration (need for planning)

2.2. Survey

2.3. Planning of Sewage Treatment

2.4. Planning of Sludge Treatment

2.5. Planning of Facilities

2.6. Planning of Utilization of Resources and Space

2.7. Planning Reconstruction

2.8. Considerations for Planning of Regional Sewerage System

2.9. Master Plan of Small Scale Sewerage

2.10. Environmental Preservation
2.11. Design Criteria
2.12. Engineering Reports and Facility Plans
2.13. Engineering Plans and Specifications
CHAPTER 3 MANAGEMENT, ADMINISTRATION, LEGAL AND FINANCIAL

ASPECTS
3.1 Management
3.2. Common Aspects of Management

3.3. Other Aspects of Management
3.4. Legal Aspects

3.5. Financial Aspects

CHAPTER 4 DESIGN AND CONSTRUCTION OF SEWERS
4.1. General
4.2. Types of Collection System (including vacuum also)

4.3. Types and Materials of Sewers

4.4, Hydraulics (Design Capacity and Design Flow, Depth of Sewers, etc.)

4.5, Design Considerations for Sewer System

4.6. Design of Sewer systems (- Old manual Chapter 3, Chapter 4, Chapter 5,
Chapter 6, Chapter 7, plus present additions, Decentralized system)

4.7. Protection and Bed of Sewer
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4.8.
4.9.

4.10.

4.11.
4.12.

4.13.

4.14.
4.15.
CHAPTER 5
5.1.
5.2.
5.3.

5.4.

5.5.

5.6.
517.

5.8.

5.9.

5.10.
CHAPTER 6

6.1.
6.2.
6.3.
6.4.
6.5.
6.6.

6.7.
6.8.
6.9.

Connection and Joint of Sewer

Type and Cross Section of Open Conduit

House Inlet and Connection

House Connections

Manholes

Inverted Siphons

Protection of Water Supplies

Sewer Reconstruction/Rehabilitation

DESIGN AND CONSTRUCTION OF SEWAGE PUMPING STATIONS
General

Design (Chapter 9) plus latest additions

Suction-Lift Pump Stations — Special Considerations

(Types and Specifications of Suction Pumps)

Submersible Pump Stations — Special Considerations

(Types and Specifications of Submersible Pumps)

Screw Pump Stations — Special Considerations

(Types and Specifications of Screw Pumps)

Alarm Systems

Instrumentation and Equipment

(Valves, Flow Measurement (Old Manual Chapter 25 plus latest))

Force Mains

Pressure Sewer System

Reconstruction/Rehabilitation of Pumping Station

DESIGN (AND CONSTRUCTION) OF SEWAGE TREATMENT
FACILITIES

General

Fundamental Principle of Biological Treatment

Selection of Sewage Treatment Process

Plant Location

Quality of Effluent

Design (Old Manual Chapter 10, Chapter 11, Chapter 12, Chapter 13,
Chapter 14, Chapter 15, Chapter 16, Chapter 26, Suitable for decentralized
sewerage, plus additions)

Plant Details

Plant Outfalls

Essential Facilities
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6.10.
6.11.
6.12.
6.13.
6.14.
6.15.
6.16.
6.17.
6.18.
CHAPTER 7

7.1.
7.2.

7.3.
7.4.
7.5.
7.6.
7.7.
7.8.
7.9.
7.10.
7.11.
CHAPTER 8
8.1.

CHAPTER 9
9.1.
9.2.
9.3.
94.
9.5.
9.6.
9.7.

CHAPTER 10
10.1.

Control Facilities

Safety

Laboratory

Screening, Grit Removal and Flow Equalization
Settling

Sewage Treatment

Disinfection Facility

Electrical and Instrumentation Facility
Reconstruction/Rehabilitation of Sewage Treatment Facilities
DESIGN AND CONSTRUCTION OF SLUDGE TREATMENT
FACILITIES

General

Process Selection

(Old Manual Chapter 17, Chapter 18, plus additions)
Sludge Drying Bed

Sludge Thickener

Anaerobic Sludge Digestion

Aerobic Sludge Digestion

Sludge Pumps and Piping

Sludge Dewatering

Sludge Storage and Disposal
Reconstruction/Rehabilitation of Sludge Facilities
Biomethanation and Energy Recovery (Carbon Credit)
RECYCLING AND REUSE

Treated Water Reclamation and Reuse Facilities
(Old Manual Chapter 19, Chapter 20, plus addition)
ONSITE MANAGEMENT

Background

Septic Tank

Pour Flush Water Seal Latrines

An Overview of Other Alternative Onsite Sanitation
Night Soil Digesters

Mini Package Treatment Plants

Management of New Onsite Sanitation

NEWER TRENDS

Supplemental Treatment Processes
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10.2. Disinfection (Problems related to use of chlorine and alternative option)
10.3. Supplemental Sewers
CHAPTER 11 Environmental Impact Assessment and Risk Assessment
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DRAFT OF TABLE OF CONTENTS ON PART B: OPERATION AND MAINTENANCE

CHAPTER 1 GENERAL

1.1. Introduction

1.2. Basic Considerations

1.3. Outline of Operation and Maintenance

1.4. Organization for Operation and Maintenance
1.5. Public Awareness

1.6. Disaster Management

1.7. Sewerage Ledger
CHAPTER 2 SEWER SYSTEMS (Consider Chapter 8 of old Manual)

2.1. Introduction
2.2. Inspection and Survey
2.3. Sewer Cleaning

2.4. Sewer Rehabilitation
(Material, Methodology, Equipment, Long Term and Short Term)

2.5. Protection of Sewer Systems

2.6. Safety Practices

2.7. Protection against Infiltration and Ex-filtration
2.8. Manholes and Appurtenances

2.9. House Service Connection

2.10. Troubleshooting
CHAPTER 3 PUMPING STATIONS
3.1. Introduction
3.2. Types and Structure of Pumping Stations
3.3. Gate and Valves

3.4. Screen

3.5. Grit Chamber

3.6. Grit Removal Equipment
3.7. Wet Well

3.8. Pump Equipment
3.9. Flow Measuring Devices
3.10. Preventive Maintenance (including Civil, DOs and DONTS)
3.11. Safety Practices
3.12. Troubleshooting
CHAPTER 4 SEWAGE TREATMENT FACILITIES (technologies same as in Design
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4.1,
42.
43.
4.4,
4.5.
4.6.
47.
471

4.7.2

4.7.3
4.7.4
4.8.
4.9,
4.10.
410.1
4.11.
4111
411.2
4.12.
4.13.

4.14.

4.15.
4.16.
4.16.1
4.16.2
4.16.3
4.17.
4.18.
4.19.
4.20.

Manual)

Introduction

Pump Equipment (Refer to Chapter 3)

Fine Screen and Grit Chamber

Oil and Grease Removal

Equalization

Primary Treatment

Activated Sludge Process (ASP)

Activated Sludge Process — Conventional and Extended Aeration (ASP-Ext.
Aeration)

Activated Sludge Process — Extended Aeration, Chemical Aided Flocculation
and Tertiary Sedimentation (ASP-Ext. Aeration-Ter. Sed.)

High Rate Activated Sludge Process

Sequential Batch Reactor (SBR)

Aerated Lagoon

Oxidation Ditch

Fluidized Bioreactors (Refer Metcalf & Eddy)

Moving Biobed Reactor

Biotower

Trickling Filter

Synthetic Media Filter

Membrane Bioreactor

Upflow Anaerobic Sludge Blanket Reactor (UASB) including Post
Treatment (DHS, FPU, Duckweed Pond)

Wiaste Stabilization Pond (including Aerobic, Anaerobic, and Facultative and
Maturation ponds)

Farm Forestry

Aeration Equipment

Blower

Aerator

Actuator

Fish Pond

Integrated Nutrient Removal

Disinfection Facility

Advanced Treatment (PSF-Pressure Sand Filter, DMF-Dual Media Filter, UF,
RO)
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4.21. Preventive Maintenance (including Civil, DO's and DON'Ts)
4.22. Safety Practices
4.23. Troubleshooting

CHAPTER 5 SLUDGE TREATMENT FACILITIES
5.1. Introduction (General Management of Sludge Treatment Facilities)
5.2. Sludge Thickening
5.3. Aerobic Digestion
5.4. Anaerobic Digestion (Gas collection, Power generation, etc.)
5.5. Sludge Dehydrator
5.6. Sludge Drying Bed
5.7. Preventive Maintenance (including Civil, DO's and DON'Ts)
5.8. Safety Practices
5.9. Troubleshooting

CHAPTER 6 ELECTRICAL AND INSTRUMENTATION FACILITIES
6.1. Introduction
6.2. Power Supply Facilities and (including Dual Fuel Engine)
6.3. Standby Power Supply (Generator)

6.4. Prime Movers (Motor and Drives)

6.5. Instrumentation Facility (including Automation)

6.6. Energy Audit (refer Water Supply O&M Manual)

6.7. Record of Operation and Maintenance and Its Utilization

6.8. Preventive Maintenance (including Civil, DO's and DON'Ts)
6.9. Safety Practices
6.10. Troubleshooting
CHAPTER 7 QUALITATIVE ANALYSIS
7.1. Introduction
7.2. Sampling
7.3. Relevance of Parameters
(Contents of Analysis Parameters)
7.4. Analysis Parameters and Frequency
7.5. Alternative Methods (Spot tests, Transparency, etc.)

7.6. Data Analysis (Accuracy and Precision)
CHAPTER 8 ENVIRONMENTAL CONSERVATION

8.1. Introduction

8.2. Measures against Odor

8.3. Measures against Air Pollution (Bioaerosols)
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8.4.
8.5.
8.6.
8.7.
8.8.
CHAPTER 9
9.1.
9.2.
9.3.
9.4.
CHAPTER 10
CHAPTER 11

Measures against Noise and Vibration

Measures against Soil Contamination and Groundwater Pollution
Measures against Natural Calamities (Earthquake, Flood, etc.)
Regulation of Global Warming Gas

Plant Beautification and Landscaping

SAFETY AND HEALTH MANAGEMENT

Introduction

Safety Organization

Management Method

Workers’” Welfare, Safety and Health Measures

ONSITE SYSTEMS

Budget Estimates for Operation and Maintenance

A5-3-8



DRAFT OF TABLE OF CONTENTS OF PART C: MANAGEMENT

CHAPTER 1
11

111
1.1.2
1.13
1.14
1.15

1.16

1.2

121
1.2.2
1.2.3
124
1.2.5
1.2.6
1.2.7
1.3

131
1.3.2
1.3.3
1.34
1.35
1.3.6
1.3.7
1.3.8
1.3.9
1.3.10
1.3.11
1.3.12
1.3.13

INSTITUTIONAL FRAMEWORK

Legal Aspect

(Regulatory Framework)

General

Water (Prevention and Control of Pollution) Act in 1974
Water (Prevention and Control of Pollution) Cess Act in 1977
Environment (Protection) Act in 1986
Designated-Best-Use by Bureau of Indian Standard and Central Pollution
Control Board in 1981

General Standard for Discharge of Environmental Pollutants under the
Environment Protection Rules in 1989

Financial Aspect

General

Scope

Capital and Revenue

Sources for Raising Capital

Method of Raising Revenue

Financial Appraisal

Statutory Water and Sanitation Boards

Human Resources Development

(Worker Welfare)

Need for Human Resources Development

Job Description

Training Needs Assessment

Training for Enhancement/ Refreshing Skills

Training of Trainers

Training in Outside Institutions

Long-Term Training Needs

Short-Term Training Needs

On-the-Job Training

Quantification of Training

Incentives for Efficient Performance

Training Schedule and Yearly Programme

Training Institutions
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1.3.14
14
141
1.4.2
CHAPTER 2
2.1
2.2
221
2.2.2
2.2.3
2.3
2.4
2.5
251
252
2.6
26.1
2.6.2
2.6.3
2.7
2.7.1
2.7.2
2.7.3
2.74
2.75
2.7.6
CHAPTER 3
3.1
3.2
3.3
3.4
3.5
CHAPTER 4
4.1
411
4.1.2

Need for Separate Human Resource Development/ Training Budget
Training Institution

International Training Network

National Education/ Training Facilities
MANAGEMENT INFORMATION SYSTEM (MIS)
Organization Structure

Management Level

Senior Management

Middle Management

Operational Management

Size of Organization and Scale of Operations
Centres for Decision Making

Management Indicators

Limitations

How to use the indicators

Computerised Management Information System
Information Systems Division

The Technology

The environment

Various Main/ Sub System for MIS in Sewer System
Financial Management Information system

Project Management Information system

Human Resource Management Information System
Material Management Information System
Operation and Maintenance Management Information System
Marketing Management Information System
FINANCIAL MANAGEMENT

Introduction

Categories of Consumers

Charges (Fixation, Levy, Billing, Collection, Defaults)
Financial Resource Generation

Computerised Sewage Billing System
COMMUNITY PARTICIPATION

Community Awareness Programme

Obijective

Scope

A5-3-10



4.1.3
414
4.2
4.3
CHAPTER 5
5.1
5.2
5.3
54

55
5.6
5.7

5.8
59
CHAPTER 6
6.1
6.2
6.3
6.4
6.5

Process

Budget

Formation of Public Relation Unit

Public Redressal System

PUBLIC PRIVATE PARTNERSHIP (PPP)
Introduction

Need and Advantages of PPP
Constraints of Public Private Partnership
Legal Framework

(Regulatory)

Subsidies to the Poor

Competitive Bidding

Issues in Public Private Partnership

(Risks and Responsibilities)

Suitability of Private Sector Partnership Contracts
Conclusion

ASSET MANAGEMENT

Introduction

Ageing Infrastructure Impact the Society
Basic Concept of Asset Management
Asset Management for Sewage Treatment Plant and Pumping Station
Asset Management for Sewer
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