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Company’s Profile
TTI Consulting Engineers Pvt. Ltd is a specialist engineering company established in 1990 in Sydney,
Australia to provide professional services in trenchless technology based utility infrastructure
development and renovation works to government and private sector clients in Australia and
neighbouring countries.

During this period, TTI has emerged as a prominent Consultant among the few key international
engineering consultants focused in trenchless technology in particular to provide specialist
engineering services in trenchless pipeline construction and renovation / rehabilitation using
microtunnelling & pipe jacking, horizontal directional drilling, pipe bursting technology, and a host of
trenchless rehabilitation techniques such as CIPP, Close Fit Lining, Slip Lining including Spiral
Wound liners, Segmental lining (GRP), etc.

TTI has been operating in India since 1994.

In addition to the projects involving trenchless technology, TTI has also undertaken, in India, design
& project management assignments in Water Supply, Sewerage and Storm water infrastructure
projects for new and existing townships.

TTI Consulting Engineers (India) Pvt. Ltd, a wholly owned subsidiary of the parent company was
established in Mumbai in 2005 for exclusive operations in India with parent Company supporting
technically and providing international experience.

Infrastructure Design and Construction Program Management Expertise

TTI, in 2005, setup a Design Centre in Bangalore, with capability to design and project manage
utility infrastructure facilities, Water Supply, Sewerage, Storm Water, Roads, Telecom, Electricity and
GIS related engineering service. TTI, in consortium with other consultants, provided design for Water
Supply, Sewerage, Storm Water, Roads, Electricity, Telecom, Utility services for 15 settlements in
Tripoli region a Govt. of Libya project costing 2 Billion US dollar.

We are committed to successful delivery of projects from inception to completion, tailored to client
and project specific needs. This commitment is demonstrated in the range and quality of the services
we have provided on the assignments undertaken in Australia and in India.

We have proven capabilities and know-how to provide comprehensive services to our clients in all
aspects of water, wastewater and trenchless engineering. Our services include initial planning studies,
investigations, hydraulic, structural, environmental and economic assessments, development of
integrated solutions, procurement documentation, tender evaluations, project management and
delivery, field inspection, contract administration, quality assurance, contractual claims mitigation &
management, and health/safety plans in hazardous environments (HSE).

GIS Based Asset and Data Management Expertise

TTI developed GIS based asset and data management expertise as often many clients required us to
provide utility related data in GIS . TTI GIS Wing has engineering staff and facilities to provide
services in GIS based applications such as:- Data conversion studies (scanning and on screen
digitization, Digitization of contour drawings, Cadastral & village map digitization etc), GIS based
asset management of utilities (electrical, telecom, water, sewer, storm water drainage, transport,
oil/gas etc), environmental data logging and management urban planning and property information
system, internet based GIS applications and GIS based 3D City Modeling (Cyber City) for various
state of the art application including real-time flood warning system for important facilities such as
airport, road network and residential buildings in low lying areas.
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MANAGEMENT POLICY STATEMENT
QUALITY, ENVIRONMENT & OH&S

TTI Consulting Engineers is an organization with specialized technical expertise and hands on
experience for delivery of projects from concept plan studies stage through design and project
management of major trenchless construction of utility pipelines, tunnels and their rehabilitation using
state of the art trenchless tunnelling and rehabilitation techniques.

TTI Consulting Engineers has access to a pool of experienced engineers, specialized professional and
management staff to undertake major sewerage, drainage, water resources and water recovery projects
from conceptual stage to the delivery of stand alone, alliance or joint venture projects at national and
international level.

TTI Consulting Engineers is dedicated to pursuing state of the art and best engineering and
management practices in the design and delivery of projects with commitment to fulfill customers’
specific requirements and objectives at optimum cost while safeguarding the quality, safety or
performance of the projects.

In so doing , TTI Consulting Engineers is respectful of environmental effects, statutory requirements
and their compliance and mindful of workplace hazards and injuries.

TTI Consulting Engineers is committed to implementing and maintaining a quality system which
conforms with the requirements of ISO 9001-1994 "Quality Systems - Model for quality assurance in
design, development, production, installation and servicing"

TTI Consulting Engineers is committed to implementing and maintaining an environmental
management system which conforms with environmental legislation and regulations and with the
requirements of 1ISO 14001-1996 "Environmental Management Systems"

The most valued assets of TTI Consulting Engineers is the national and international experience and
exposure it has acquired to handle projects from conceptual stage to delivery, its commitment to offer
honest and dedicated services to its clients and the people who work with and through the company.

TTI Consulting Engineers is committed to implementing and maintaining an OHS&R management
system which applies best practice, complies with statutory requirements, eliminates unsafe practices,
actively promotes a positive health and safety culture, and provides for the best practical level of
recovery with appropriate rehabilitation.

Quality, the environment, and occupational health safety & rehabilitation and on-time project delivery
are the responsibility of every TTI Consulting Engineers’ employees, specialist consultants,
professional and suppliers.

To meet the TTI Consulting Engineers’ management responsibilities, we ensure that all personnel are
clearly briefed on the company’s business ethics, philosophy and policy and that suitably qualified
personnel are provided with adequate resources, training and management and technical support to
implement and maintain the TTI Consulting Engineers management system. To verify the
effectiveness and efficiency of the TTI Consulting Engineers management system, the system is
monitored, regularly audited and reviewed by management.

The commitment to quality, the environment, and occupational health safety & rehabilitation by TTI
Consulting Engineers is consistent with its aim of continuous improvement, which is being achieved
by training at all levels and optimizing management capabilities and methods.
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Water and Wastewater Engineering
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TTI Design Expertise in Water Infrastructure Works

Some of the projects TTI undertook recently include design consultancy for water and wastewater
infrastructure projects for the Great Socialist People’s Libyan Arab
Jamahiriya. The project aims to provide potable water of appropriate
quality and quantity from the Great Man Made River (GMMR) to all the
residents living in various settlements adjoining Tripoli. The design
included water treatment, storage facilities and distribution network, sewer
network, pumping stations, treatment and disposal and re-use of sewage
and storm water drainage, based on sound environmental practices under
“National Program of Water Supply and Sewerage system for Tripoli

Region” Libya's Great Man Made
River (GMMR)

The project was done four stages

Stage-1: Evaluation of the present situation

Stage-2: Conceptual Report

Stage-3: Preliminary Design and

Stage-4: Final Designs and Preparation of Tender Documents

TTI also undertook a design consultancy project for
Bangalore Water Supply and Sewerage Board (BWSSB). TTI
prepared Detailed Project Report to upgrade and rehabilitate
about 100km of trunk sewers, most of them were laid within
storm water drains. This project was undertaken as part of
BWSSB’s Environmental Action Plan to eliminate sewage
flows in storm water drains. The project is expected to be
funded by JNNURM at a project cost of Rs 1800 Millions
(US$ 45 Million). TTI undertook topographical survey along
about 100km of sewer route , condition assessment of
existing sewers, geotechnical investigation, checking of
hydraulic adequacy and designing of the sewers, designing of
sewers, tender  documentation including technical
specification for trenchless pipe laying, and cost estimation.

Existing trunk sewer in Drain

TTI Conducted Several other Technical Studies, Investigation and DPRs for BWSSB.
They are:

1 Rs 210 Million worth Bulk Flow Metering and Monitoring System for Bangalore Water
Transmission Network

2 Rs 130 Million worth Rehabilitation and up gradation and of Water Treatment Plant built
under CWSS Stage IV-Phase | project to Augment 100MLD additional capacity.

3 Rs 810 Million worth Rehabilitation and Up gradation of Water Treatment Plant, Pumps
and Pumping Mains of Chama Raja Sagar Water Works built around 1933 (built by Sir M
Vishveshwaraya).

4 Rs 6200 Million worth Replacement and Rehabilitation of Water Distribution Network in

Bangalore and of existing Water Supply Distribution Network
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Bulk Flow Metering and Monitoring: TTI prepared DPR for Bulk
Flow Metering and Monitoring System for Bangalore Water
Transmission Network. The aim of this Consultancy work is to
identify strategic locations in the water main system for
installation of metering equipment to monitor flow and enhance
the billing system; the metering will also enable BWSSB to
determine the quantity of unaccounted flow of water and to
implement measures to reduce water losses. By working smart
and adopting state of the art flow metering, monitoring and leak
detection technologies, the BWSSB would be in an advantage
position to reduce the UFW substantially. The DPR was sanctioned
for Funding by INNRUM for the amount of Rs 210 Millions.

Rehabilitation and Upgradation of BWSSB Water Treatment Plant

TTI prepared DPR for Rehabilitation and Upgradation of Water
Treatment Plant built under Cauvery Water Supply Scheme
(CWSS) Stage IV, Phase | to Augment 100MLD additional
capacity.

The DPR included all civil, mechanical, electrical and
instrumentation works, comprising construction of pump houses,
installation of booster pumps and suction piping works, delivery
manifolds and branch piping, providing pulsator and filters to
enhance the capacity of the existing plant. Provision is also made

for installation of 11 KV power supply from 220 KV station from
the existing 8MVA 66/11 supply and surge vessel for transmission
line. The DPR was sanctioned for Funding by JNNRUM for the
amount of Rs 130Millions

Ultrasonic flow Meter

Cascade Aerator

Rehabilitation and up gradation and of Water Treatment Plant at TG Halli

TTI has also prepared another DPR for the Rehabilitation of Water
Treatment Plant, Pumps and Pumping Mains of Chamaraja Sagar
water works at TG Halli 30 MGD which was built in 1933 by Sir M
.Vishveshwaraya

The DPR included layout preparation of WTP, construction of
clariflocculators with tube settlers, rehabilitation of existing
clariflocculators, construction of rapid sand filters, construction of
clear water tank, replacement of pumping machineries, disinfection
by UV-light and chlorination, automation of water treatment plant
telemetry, replacement of 1000mm dia pumping main for 16kms,

Existing pipe line system

surge suppressors on pumping main etc. The DPR is under process for Funding by JNNRUM for the

amount of Rs 81 Crores
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Rehabilitation of existing Water Distribution Network, Bangalore

TTI prepared another DPR for BWSSB
for the Replacement and Rehabilitation
of existing Water Distribution Network.
The DPR included proposal for
replacement of all Cast iron pipes upto
300mm dia and more than 30 years old
by Ductile Pipes, replacement of all
PVC and PSC pipes by DI Pipes,
replacement of service connections and

meters with B Class meters and cost
estimation. The DPR is pending approval was for Funding by JNNRUM for the amount of Rs 620
Crores

Refurbishment of Trunk Sewers and Implementation of Related Works

TTI Currently providing consulting engineering service to Delhi Jal Board to implement Rs 3600
Million worth sewer improvement works. The scope of consultancy services for the sewer
improvement work comprise provision of engineering services for all pre contract activities for six
contracts and post contract project management service for six plus another four contracts already
awarded by Delhi Jal Board. Please refer Project Information Sheet attached to this document for
further details.
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Expertise in Trenchless Engineering

TTI Consulting Engineers have successfully completed several
notable specialist consultancy assignments including services on
some pioneering Australian and overseas projects, for example -
the use of slurry shield microtunnelling technology for the first
time in Sydney on a Sydney Water project; the installation of a
deep sewer (35m) using microtunnelling technology on a
Melbourne Water project; and the World Bank funded
microtunnelling project in India for installation of sewers in
Mumbai(India).

Installation of GRP liner pipe in
brick sewer, Mumbai.

In recent years TTI Consulting Engineers provided engineering
services for three major World Bank funded trenchless engineering projects executed under the
Bombay Sewage Disposal Project in India.

TTI was commissioned as the specialist trenchless technology consultant by the Municipal
Corporation of Greater Mumbai and the World Bank in 1997 for India’s first microtunnelling project
involving installation of 4.7 km of sewers at various locations in Mumbai at a project cost of US$10
million. TTI’s services included feasibility study, planning, design, tender documentation, supervision
and project management of the implementation of the project on behalf of the Client. The project was
successfully completed in 2002.

The second and third projects were sewer rehabilitation projects
involving rehabilitation of about 16 km of old ovoid brick masonry
and RC sewers in the central business district areas of Mumbai. TTI
provided engineering services from inception in 2000 through
project management and completion of the project in 2003.
The projects involved flow diversion, de-silting, CCTV and walk
= through surveys (sewer traverses), review of the condition of sewers
nominated for Rehabilition, selection and design of lining systems
Rehabilitated Sewer by GRP for structural enhancement of ovoid brick masonry and RC in
In Mumbai Mumbai, India (at a capital cost of US$ 44 million). TTI sewers
produced pre-qualification and bidding received and prepared bid
evaluation reports and recommendations for award of contracts and successfully project managed the
implementation of the works on behalf of the client.

In recognition of outstanding services provided on these complex Trenchless Technology projects in
Mumbai, TTI was awarded a Gold Award of Excellence for 2004 by the Association of Consulting
Engineers Australia (ACEA).

TTI have recently completed project management services to the
Delhi Jal Board for sewer rehabilitation works worth US$ 15
million. The project comprises three contracts to rehabilitate
several dilapidated RC and brick masonry (circular) sewers of
diameters ranging from 1200mm to 1900mm in Delhi by
trenchless technology.  State-of-the-art Cured-In-Place-Pipe
(CIPP) seamless lining process is being used to enhance the
structural capacity of the sewers. This project is the second largest  Rehabilitated Sewer by CIPP
sewer rehabilitation project under taken in India. In New Delhi
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TTI is thus  privileged to have been involved as specialist consultant on India’s largest sewer
rehabilitation projects executed in Mumbai and Delhi respectively. In view of the successful execution
of the abovementioned projects the Delhi Jal Board has engaged TTI for providing design and project
management services for the rehabilitation of approximately 48 kilometers of trunk sewers in Delhi
slated for completion in September 2009.

In March 2005, TTIl Consulting Engineers (India) Pvt. Ltd was
appointed by the Bangalore Water Supply and Sewerage Board
(BWSSB) for the condition assessment, selection of appropriate
technology and rehabilitation/ re-construction of approximately 100
km of trunk sewers of diameters ranging from 450mm to 2000 mm,
and preparing detailed project reports and tender documents. This is
further testimony of the trust clients continue to place in TTI’s
specialist advice in the evaluation and assessment of their sewerage
systems and providing the state-of-the-art solutions for the renewal /

GRP liners ready for N
Installation in Mjmbai rehabilitation of underground assets.

TTI Consulting Engineers has also been involved in a number of sewer rehabilitation programmes in
Australia, involving walk through inspections (traverses), CCTV surveys, condition assessment,
structural analysis and rehabilitation of more than 100km of sewers, using a variety of sewer
rehabilitation products and processes.

In view of its unique pool of expertise, Sewer Assessment Specialists — TTI Consulting Engineers
were selected to provide specialist engineering services by Sydney Water Corporation (SWC) for 1)
Rehabilitation of Sewers 2) Rehabilitation of structures and 3) Structural Analysis and Condition
assessment of SWC’s assets on an outsourcing term contract agreement initially for a period of 2 years
(with an option to extend for a further 2 years).

This is a prestigious assignment won in the face of stiff competition from all major international
consulting groups active in Sydney. The services include providing "

technical assistance and advice in the development standards and
specifications, assessment of rehabilitation systems, the development
and introduction of new repair technologies, evaluation of tenders and /
the establishment of the prequalification systems for various |
technologies and construction support. f

The project team is performing a key technical role in the
rehabilitation of sewers ranging from 150mm service lines to the
largest trunk mains of the Sydney’s NSOOS and SWOOS systems. in New Delhi, India

The services also include undertaking highly challenging confined inspections of sewers in SWC’s
700 km traversable trunk system (upto 60 to 70 km annually). For this work TTI has deployed a group
of specialists who have in depth knowledge of SWC’s infrastructure and ongoing rehabilitation
program which started in the early 1990’s.
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Through its assignments on a wide range of projects
over a number of years both in Australia as well as
overseas, TTl has amassed significant specialist
expertise in state-of- the-art no-dig technologies
rehabilitation materials and systems. TTI staff have
kept abreast with the R&D activities in the area as
well as obtained useful first hand feedback from the
experience of utility managers and engineers on the
performance of both old and new systems through
active participation in international conferences and
seminars on Trenchless Technology.

600 dia microtunnelling machine for rock
tunneling in Sydney

The involvement of TTI’s specialists with Sydney Water’s extensive sewer
rehabilitation programme over the past decade has given them hands-on
experience with the use of all the major technologies available in the market
and their pros and cons. This background ensures that costly mistakes can be
avoided and the most appropriate technologies adopted. This repository of
knowledge and practical experience will be invaluable to clients who are
beginning or ramping up their own rehabilitation programs

In acknowledgement of TTI Consulting Engineers pre-eminent position on the
Jacking of 1600 mm  forefront of this rapidly evolving field the Australasian Society for Trenchless
dia sewer pipe in Technology and the Main Roads Authority of Western Australia has
Melbourne commissioned TTI to develop a framework for Trenchless Technology
Guidelines, Standards and Specifications for use throughout Australia and New

Zealand. TTI has conducted in-depth feedback consultations/surveys of the trenchless technology
industry internationally, a literature search of all guidelines/standards/specifications currently in use
and recommended a practical course of action for the adoption of appropriate standards in Australasia.

TTI’s specific Trenchless expertise include
Sewer Collection System Evaluation, Conditions Assessment, Upgrading & Rehabilitation

Diagnostic studies including flow gauging and hydraulic modeling.

Development of integrated rehabilitation solutions and rehabilitation plans.

Economic appraisals and cost optimization modeling for prioritizing and phasing the
rehabilitation works.

Assessment of structural integrity of corroded sewers & structural capacity enhancements

Sewer Conduit Condition Assessment using CCTV, Ground Penetrating Radar (GPR), Sonar,
Seismic refraction, etc

OO0 000

Pipe / Conduit Rehabilitation Systems

Lining with cured-in-place-pipe (CIPP) (inverted-in-place, winched-in-place, etc)

Slip Lining (Segmental, Continuous & Spiral Wound Systems)

Lining with close fit pipes (Draw down, Roll down, etc)

Man-entry and non-man entry in-situ coating including epoxy Resin systems, cement mortar
systems, robotic structural, chemical grouting, Point CIPP, spray on lining, etc

Man entry lining with pipe segments (GRP liners, etc)

On-line replacement - Pipe bursting, Pipe displacement and Pipe Eating

OO0 0000
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Trenchless Engineering

C Microtunnelling & Pipejacking

C Pipejacking/Pipe Sleeving

C Horizontal Directional Drilling (HDD)
C Auger boring (Cased and Uncased holes)
C Guided boring (Dry and Fluid Assisted)
C Rod Pushing

¢ Impact moling

C

Pipe Roofing Methods
Underground Infrastructure Design

In 2002, TTI formed a joint venture company with the Switzerland based underground engineering
major, Amberg Engineering Ltd. The objective of this JV is to provide engineering consultancy and
project management services for large and complex engineering projects in the South-East Asian
region, with a special focus on underground infrastructure works including utility tunnels and
trenchless installation and rehabilitation of pipelines of all diameters in any type of soil.
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Company’s Capability
Geographical Information System (GIS)
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GIS Expertise and 3D City Modeling

TTI has expertise in complete spectrum of GIS and Civil Engineering services to offer comprehensive

GIS services to the clients

The capabilities of TTI Include production as well as services in the following areas of expertise:

Data conversion studies

Simple drafting

Scanning and digitization

Engineering CAD drawing conversion(Civil, Mechanical and
Electrical)

Engineering Designs

Architectural drawings

Digitization of contour drawings, Survey of India toposheets, civil
topographical drawings.

Digitization of navigational charts, hydrographic charts, scanning
& vectorisation of oil, water and gas pipeline etc.

¢ L/S and C/S creation and alignment corrections

C Cadastral & village map digitization.

O 000 000

BASE MAP

C Topographic Mapping
C Base Map Creation/Urban Planning
C Digital Terrain Modeling (DTM)

UTLITY MAPPING & PLANNING

C Transmission Line Routing

C Electrical Distribution Network
C Telecommunication

C Water Supply & Distribution

G Sewerage System

¢ Transport

C Oil/Gas/Water pipeline.

URBAN PLANNING

C Topographic Surveys

C Property Information System
C GIS Based Market Research
C Taxation Planning

C Urban Information System

Select Sewer

West Delhi Tri -

Activities

Select_Activiti ~

Data
Controle

Viewer

Home  Project Detail

Select Sewer

=)
EEmE
o

Activities

Select Activity ~

Data
Control

Map
Viewer

Hen _
u
Home  Project Detail Sewer Informatio

Select Sewer :

West Delhi Tri-|I ::
= [Photo_& Doc:

& -~

Related Labour %,

Information

Activities

Desilting
Data

A Corporate Member of the Association of Consulting Engineers Australia (ACEA)

Regd.Of. in India: A/704, Shubh Shanti Complex, M.G. Road, Kandiveli (West), Mumbai — 400 067



TTI Consulting Engineers Private Limited, Sydney
TTI Consulting Engineers (India) Private Limited, Bangalore and New Delhi

Project Sheets

A Corporate Member of the Association of Consulting Engineers Australia (ACEA)
Regd.Of. in India: A/704, Shubh Shanti Complex, M.G. Road, Kandiveli (West), Mumbai — 400 067







TTI Consulting Engineers Private Limited, Sydney
TTI Consulting Engineers (India) Private Limited, Bangalore and New Delhi

Thumb Sketches of Our Key Staff

A Corporate Member of the Association of Consulting Engineers Australia (ACEA)
Regd.Of. in India: A/704, Shubh Shanti Complex, M.G. Road, Kandiveli (West), Mumbai — 400 067






