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EXECUTIVE SUMMARY

As large Indian urban centers continue to grow at unprecedented rates, municipal urban
infrastructure and services have been severely impacted. This reality places an ever increasing
series of demands on municipalities. Struggling to keep pace with their own managenal capacity
to meet the growing requirements of burgeoning populations as well as safeguarding the health
of communities and the environment, urban leaders and environmentalists both are often
hamstrung by preexisting conditions that prevent them from expanding vital services. In
particular, greenhouse gas emissions have been an area of concern for many countries as the
growth rate of GHG emissions has experienced a drastic rise over recent decades resulting in
harmful impacts on society and the environment.

To address this reality and concern, the Greenhouse Gas Pollution Prevention Project-Climate
Change Supplement - a project of USAID India being implemented by the Louis Berger Group,
Inc., has been working with Indian state and municipal level officials to enhance/improve
municipal transportation systems and solid waste management practices and services to reduce
the_growth rate of GHG emissions from urban expansion. Over the course of this contract,
LBG/GEP-CCS has met this objective by, among other capacity building interventions, the
development of a transportation pilot, creation of sustainable transportation guidelines and
providing technical assistance for the design and development of a municipal sanitary landfill
project. .

One of the methodologies for achieving GEP-CCS project goals has been organizing study tours
and policy exchanges to create a core of knowledgeable professionals in India armed with
adequate technical information and to provide linkages to an international network of shared
expertise. An important objective of these exchanges is to provide the opportunity for quality
interaction between international peers and agencies that are confronting the same GHG 1ssues
and problems in the urban sector.

For the fourth and final subtask under CLIN 6, the following policy exchanges and study tour
were organized.

A. Policy Exchange
{August 1-9, 2003)

Developing Sustainable Transportation
Policies Strategies for the Future

Mr. Andrew Cotugno, the Planning Director,
Metro, Portland, Oregon

Mr. Harold Stitt, Senior Transportation Planner,
City of Englewood, Colorado

B. Policy Exchange
(November 916, 2003)

Promoting Sustainable Urban Waste
and Landfill Gas Management

Mr. Richard Hays, Director, Environmental
Services Department, City of San Diego,
California
Steve Hamilton, LfG expert, SCS International
Engineers

C. Study Tour

(January 27-February 8,
2004)

Exploring Landfill Gas Project
Development, Design and Financing,
Exposure Trip

Six senior representatives from Indian
municipalites who have a strong interest in
municipal solid waste initiatives.




A. Policy Exchange - Developing Sustainable Transportation Policies Strategies for the
Future

As a result of the assistance that LBG/GEP-CCS provided to the Municipal Corporation of
Hyderabad on developing a series of transport planning/management interventions, a policy
exchange visit was designed and entitled Developing Sustainable Transportation Policies and
Strategies for the Future. The objective of this policy exchange was to provide the Government
of India (Gol), businesses, and stakeholders with an understanding of the development and
implementation of creating effective transportation policies.

Under this policy exchange, LBG/GEP-CCS developed a
collaborative partnership with Metro of Portland (the
designated metropolitan planning organization for Portland,
Oregon) and the City of Englewood in Colorado, who are
leading organizations in the field of transportation planning in
the US.
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Metro and City of Englewood officials participated in meetings organized in New Delhi and
Hyderabad and also served as the honorary keynote speakers at a special roundtable
brainstorming session for urban planners in Hyderabad. The roundtable was structured to foster
dialogue among influential stakeholders on integrated transportation planning measures and to
encourage the development of sustainable transportation policies and practices. The policy
exchange meetings were structured to understand the Indian municipalities’ transport and land
use related goals and offer recommendations and guidance on how mumcipalities could develop
policies and improve and/or restructure programs that would slow the rate of growth of GHG
emissions from urban transport while enabling economic growth.

B. Policy Exchange - Promoting Sustainable Urban Waste and Landfill Gas Management

The increased level of interest in solid waste and landfill gas
management in India provided LBG/GEP-CCS with the impetus to
design and develop a policy exchange visit entitled Promoting
Sustainable Urban Waste and Landfill Gas Management. This
exchange provided Indian stakeholders with a comprehensive
understanding of the concepts and processes involved in developing
sustainable municipal solid waste and landfill gas projects.

In developing this policy exchange, LBG/GEP-CCS invited
representatives from the City of San Diego Environmental
Services Department and SCS Intemational Engineers to
present on U.S. best case studies in the solid waste
management arena..
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The meetings during this exchange were organized and led by the LBG GEP-CCS team to
include trainings on municipal solid waste (MSW) with USAID partners in development: the
Municipal Corporation of New Delhi, the National Institute of Urban Affairs (NIUA), and the
Municipal Corporation of Agra. The US experts also presented at the US Government Climate
Change Technology Bazaar and Conference, and met with a number of sentor state and federal
executives in Delhi, and Agra.

C. Study Tour - Exploring Landfill Gas Project Development, Design and Financing Exposure
Trip

As a follow-up and continuation of the earlier MSW policy
exchange, LBG/GEP-CCS designed a study tour entitled Exploring
Landfill Gas Project Development, Design and Financing
Exposure Trip to examine best practices of municipal solid waste
management operations and appropriate landfill gas technologies.
During this exposure trip, the delegates were provided with an
opportunity to explore innovative landfill gas reduction, capture and
reuse technologies and practices, and identify appropriate
methodologies associated with landfill design and development for the Indian context. The goal
of the visit was to gain a better understanding of the benefits of L{fG to energy projects, as well as
the many issues, including potential obstacles and barriers, associated with designing and
planning sanitary landfills to reduce GHG emissions.

The delegation for the exposure trip included six senior representatives from municipalities who
had a strong interest in municipal solid waste initiatives and are working on collaborative efforts
with USAID/India. The delegation included representatives who had key decision-making roles
in urban development infrastructure projects and policies. In particular, the participating
delegates represented the following municipalities and organizations:

Municipal Corporation of Delhi
Salngli-Miraj-Kupwad Municipal Corporation - State Government of Maharashtra
Urban Administration and Development (UADD) - State Government of Madhya
Pradesh (M.P.)
» Urban Development Department - State Government of Maharashtra
e Mussoorie-Dehradun Development Authority Dehradun - State Government of Uttrancha
» Infrastructure Development Corporation (Kammataka) Ltd. (iDeCK)

This study tour included a visit to California and an Asian stop in Thailand to observe how some
of these best practice concepts are employed in another rapidly developing economy with similar
climatic and social conditions as exist in India. Meetmgs arranged in both Thalland and
California included leading experts and == - ‘
government officials in the field of municipal

technologies.

convert methane into electricity.”

Resulnng fmm the study tour and interactions with
solid waste (MSW) and landfill gas (LfG) the Calgforma_E_nergy Comfnlzsswn, Mr. I?akesh
Mehta, Commissioner, Municipal Corporation of B
Delhi is “planning to install micro-generators of its |
newly developed toilet complexes [whichf will |
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Bangkok Municipai Administration Eastern Seaboard Environmental Complex
Waste Management Siam Kamphang Saen Landfill
Kasetsart University Nonthaburi Landfil}

Meetings T | Site Visits
: SCS Engineers, Inc. S.F. Transfer Staticn and Recvcling Center
Power Project Financing LLC. Ox Mountain Landfill

Sonoma County Waste Management Agency | Keifer Landfill

Califorma Energy Commission Norcal Waste Systems Hay Road Landfill

! Califorma Integrated Solid Waste Board
| Global Energy Services

i Brown, Vence and Associates

Outcomes

The above policy exchanges/study tour contributed to building capacity among key India
stakeholders by:
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Increasing the awareness of municipal policy/decision makers associated with landfill
design and the development of transportation planning opportunitics at the city, regional.
and national levels.

Creating partnerships with political leaders, the business community, and civil society
groups to develop a mutual understanding for transportation policy planning and the
development of MSW landfills.

Establishing a foundation for developing credible and systematic landfill gas projects and
transportation guidelines in India.

Providing replicable/adaptable nfodels for structuring MSW management and sustainable
transport projects, including fee structures and revenue generation options.

Enabling delegates and participants from various municipalities in India to exchange
information in neutral venues that promote increased collaboration.

Facilitating the transfer of U.S. technologies.
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POLICIES AND STRATEGIES FOR THE FUTURE
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EXECUTIVE SUMMARY

Over the last decade, the transport sector in India has witnessed sharp growth as a result of rapid
urbanization. As part of this growth, the total annual kilometers traveled by all vehicles has
grown, and correspondingly, vehicular emissions such as CO, CO; and NO have increased'. The
inherent complexity of addressing this problem lies in its inter-linkages with various aspects of
the development process, and the implications for the environment will require actions at all
levels of government. Cooperation among Government, business and civil society would allow
for the development of lasting solutions for the country’s transportation problems.

The Louis Berger Group Greenhouse Gas Pollution Prevention Project — Climate Change
Supplement Project (LBG/GEP-CCS) has worked with several municipalities in India in the
areas of transport and solid waste management. More specifically, as part of the transport
component of the GEP-CCS project, LBG has worked very closely with the Municipal
Corporation of Hyderabad and other key stakeholders in devising a series of transport
planning/management interventions that can be incorporated in the urban master planning
process. LBG also recommended a series of technology interventions that were aimed at
reducing GHG levels.

In response to the increased interest in developing transportation solutions for the future that curb
GHG reductions while encouraging economic growth, LBG/GEP-CCS developed and led the
policy exchange, Developing Sustainable Transportation Policies and Strategies for the
Future. This exchange provided the Gol, the private sector and other stakeholders with an
understanding of the development and implementation of effective transportation policies.

With USAID approval, LBG/GEP-CCS invited Mr. Andrew C. Cotugno, the Planning Director
of Metro, and Mr. Harold Stitt, Senior Transportation Planner for the City of Englewood, to
India from August 1* to 9™ 2003 under the policy exchange mechanism. David Jarrett, senior
transportation planner with the Louis Berger Group, and author of the guidelines on sustainable
transport planning that came out of the demonstration project in Hyderabad, also participated as
an additional resource during the policy exchange. LBG/GEP-CCS has a collaborative
partnership with Metro of Portland (the designated Metropolitan Planning Organization in
Oregon) and the City of Englewood in Colorado, both leaders in sustainable transport planning.
These institutions had expressed an interest in developing a long-term relationship with
Hyderabad subsequent to their interaction with the Hyderabad Municipal officials during the
U.S. policy exchange/study tour in October 2001 which was focused on Integrated
Transportation Planning.

The City of Portland stands as a national leader in innovative transportation
solutions — having encouraged the adoption of transportation alternatives such
as public transit, alternative work schedules, car pools, bike and pedestrian
travel. The Office of Transportation is responsibie for the stewardship of

-
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! These estimates are based on values associated with a new engine, assuming perfect maintenance. It does not
account for engine deteriorations due to aging or vehicle overloads, or road roughness. It also does not take into
account of emission control devices such as catalytic converters.
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Developing Sustainable Transportation Policies armd Strategies for the Future Policy Exchange

Portland’s mobility and livability. To this end, Metro develops the Transportation System Plan -
a long range plan to guide transportation investments in Portland. The City of Portland works
closely with Metro in developing this plan. Metro is responsible for setting policy from a
regiona! perspective, focusing on issues that cross local boundanes and require collaborative
solutions.

The Transportation System Plan is the bluepnint that guides investments in the region's
transportation system to reduce congestion, build new sidewalks and bicycle facthties. improve
transit service and access to transit and maintain freight access. The plan:

» Sets the direction and guides the planning for improvements 1o the
region’s transportation system during the next 20 years:

o Establishes policies and priorities for all forms of travel — motor
vehicle, transit, pedestrian, bicycle and freight — and street design:

e Anticipates the region's current and future travel needs based on
forecasts of growth in population. households and jobs as well as future
travel patterns and analysis of travel conditions:

o FEvaluates federal, state and local funding that will be available for transportation
improvements; and

e Estimates costs of projects and proposes funding strategies to meet these costs.

Metro also follows a transit-oriented development (TOD) plan which is defined as higher
density, mixed-use development that is located in or around transit facilities (train stations, bus
stations, etc.). TOD makes more efficient use of land and public infrastructure and focuses on a
mix of land-uses, such as residential, office, shopping, civic uses and ententainment within easy
walking distance from a transit station.

Both of these programs that Metro is currently implementing have factors that could easily be
relevant in the India context as both the Portland region and Indian cities have had large growth
in population accompanied by heavy traffic congestion.

The City of Englewood, located in the suburbs of Denver, Colorado.

provides both superior access and transportation variety by offering major 4
highways, light rail, and heavy rail to meet the needs of business and \’
residential communities. The City of Englewood has developed a Regional \ ’
Transportation District (RTD), which offers a unique transportation
amenity to cultural, educational, entertainment, recreational. and business
activities.

They have also developed a project called CityCenter which is the first project in Colorado—and

among a handful of similar projects nationally--to replace a suburban shopping mall with a
,

-
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Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange

living, breathing, mixed-use downtown. It provides a model for intelligent regional design that
directs development into established cities served by public transit. This 55-acre public/private
project focuses development on a central public place and connects the site with walkable streets,
civic and cultural venues, light rail transit station, retail and office space, residential housing, a
public library, outdoor performance space, an art museumn and outdoor sculpture.

The project’s urban design coordinates the complex needs of a city government, regional
transportation system, national retailers, homebuilders and nonprofit cultural organizations,
while transforming a former single-use development served only by automobiles into a multiple
use urban center accessible by train, bus, car, bike, or foot.

CityCenter Englewood is revitalizing the community spirit as well as the tax base of Englewood
and provides a model for healthy urban redevelopment. It resolves key issues with practical
solutions that can be replicated elsewhere. The ultimate success of CityCenter will point toward
a healthier and more urbane future for cities in Colorado and clsewhere.

This TOD mini city has the potential to be replicated in India in areas of urban growth where
satellite communities are indicated (e.g. Cyber City in Hyderabad).

This policy exchange was designed to maximize active engagement with representatives from
the Gol, non-governmental organizations, and critical stakeholders for the development of more
efficient transportation measures and policies that could shape urban transportation planning
policies aimed at reducing GHG emissions in India.

The policy exchange meetings took place in Delhi and Hyderabad and included a brainstorming
session and a master planner’s roundtable as well as structured interactions with organizations
and influential stakeholders. The meetings during this policy exchange were structured to work
with the individual organizations involved in the urban planning process or mandated to develop
policy for sustainable transport. Discussions at the roundtable included the importance of having
a “Metro” like organization, or a Bangalore Action Task force to coordinate regional planning.

As an overal! finding from this Policy Exchange, it is clear that there is a very strong interest by
top government officials in addressing current transportation devetopment issues in Delhi and
Hyderabad, but there are a number of issues that need to continue to be examined closely as
municipalities further their specific initiatives in developing sustainable transportation policies.
Some of these issues:

o Can current land use controls be achieved and enforced?
0 Given working examples of collaboration and cooperation, will the government
entities and the private sector work together to develop effective transportation

planning policies?

o Is there a way to overcome the institutional hurdles among organizations,
government authorities with similar functions?

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
. Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visits
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Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange

B BACKGROUND ON THE POLICY EXCHANGE APPROACH

The GEP-CCS LBG project team has worked with several municipalities in India in the areas of
transport and solid waste management and has recognized a growing trend towards developing
fasting solutions for the country’s transportation problems. In order to address a need for
solutions to these problems, and as part of the GEP-CCS project transport component. the team
has worked very closely with the Municipal Corporation of Hyderabad and other key
stakeholders in devising a series of transport planning/management interventions for
consideration and future incorporation in Urban Master Plans. Additionally the team
recommended a series of technology interventions aimed at reducing GHG levels. In 2003. a
public launch kicked off the ‘Opening” of the demonstration project cornidor in Hyderabad.

GEP-CCS recognized the importance of increased exposure to more advanced forms of
integrated transportation planning. The incorporation of integrated strategies into a
comprehensive urban plan would be more cost effective now while most Indian cities are still at
relatively early stages of devising integrated urban development plans and have relatively low
levels of transport infrastructure development’. The exposure to international experience would
therefore provide the opportunity for India to further refine its policy development process.

Il OBJECTIVES

2 To create partnerships with political leaders, the
business community, and civil society groups 1o
develop a mutual understanding for transportation
policy planning focusing on the development of:

* Transportation alternatives to control
vehicular emissions
Regional transportation planning and
* Long range land-use planning
» Balancing transportation and land-use plans to protect livability of the region
= Transportation guidelines for improving traffic flow and congestion.
= Growth concept strategies and methodologies on a regional level
= Financial aspects and economic strategies
* Transit oriented development

o To actively engage a broad group of stakeholders from government. business and
civil society and explore models for collaborative activities in the formulation and
implementation of transport policies at a city, regional and national level.

? Percentage of total area covered by roads for most cities is 6-10%. except Delhi which is at
18%, as against this the international norm is 20-30%.

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange

To provide an understanding of challenges and barriers — technical, financial and
institutional - associated with designing and planning strategies for sustainable
transportation.

To present a model of a Metropolitan Planning Organization and illustrate the
roles and responsibilities it undertakes on a regional level in regard to
transportation /land-use planning, allocation of federal funding and serving as a
regional forum on cross-cutting issues.

11l ANTICIPATED QUTCOMES

0

A better informed group of decision-makers associated with the formulation and
implementation of transport policies at a city, regional, and national level.

Establish linkages between Indian decision-makers/ institutions/ professionals,
which could lead to collaborative relationships in the future. The possibility of
forging a twin city arrangement could be explored between the City of Englewood
and Hyderabad or Metro of Portland.

Create momentum to support the dissemination and adoption of the Guidelines for
Sustainable Transportation as a follow-up to the Hyderabad demonstration
project.

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Developing Sustainable Transportation Policies and Strategies jor the Future Policv Exchange

IV. REPRESENTATIVE POLICY EXCHANGE PARTICIPANTS

Government

Through the development of a more comprehensive understanding of the importance of sound
transportation policies to curb vehicular emissions, government officials will be better positioned
to collectively work together to define future urban transportation policies. The levels of
government targeted include the city. state and national levels.

Civil Society

Many orgamzations in India have an interest 1n transportation related issues and their relation to
the environment and health of the citizens of India. These organizations represent the public
voice in addressing concerns and problems related to the transportation sector and provide a
mechanism for policy development.

Name

Title

Organizatien

Mr. A K. Gindhar

Transport Commissioner

Regional Transport Commission AP State (RTA)

Mr. Rajiv Sharma

Member Secretary

Andhra Pradesh Pollution Control Board (APPCB)

Dr. K.V. Ramani

Joint Chief Environmental Scientist

Andhra Pradesh Pollution Control Board (APPCB)

Ms. Chitra Ramachandran

Commissioner

Municipal Corporation of Hyderabad (MCH}

Jr. Ranadhir Reddy

Additional Commissioner

Municipat Corporation of Hyvderabad (MCH)

Mr. Rakesh Mehta

Comumissioner

Municipa} Corporation of Delhi (MCD)

Mr. S.P. Shourey

Special Officer (RMP)

Hyderabad Urban Development Authonty (HUDA)

Ms. Laksmi Parthasarathy

Vice Chairman

Hyderabad Urban Development Authority (HUDA)

Mr. Sandeep Tandon

Cognizant Technical Officer

USAID/India Mission

Prof. V. Srinivas Chary

Senior Faculty

Admimstrative Staff College of India (ASCI)

Dr. EAS. Sarma

Principal

Administrative S1aff College of India (ASCH

Dr. P. K. Mohanty

Executive Director

Centre for Good Govermnance (CGGY

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange

V. POLICY EXCHANGE SCHEDULE

New Delhi, India

Sunday, August 3, 2004 -

o Welcome / Program Debrief

Hyderabad, India ;

Monday, August 4, 2003 -
0 Centre for Good Governance (CGQ)

o Regional Transport Authority (RTA), Department of Transport (DoT) -

0 Andhra Pradesh Pollution Control Board {APPCB) i

Tuesday, August 5, 2003 i

o Municipal Corporation of Hyderabad (MCH) ‘

0 Hyderabad Urban Development Authority (HUDA) ﬁ

Wednesday, August 6, 2003 %

i

o Center for Good Govemnance

0 Administrative Staff College of India

Thursday, August 7, 2003

5
g Roundtable on Sustainable Transportation & Land Use Planning Strategies for the Future
[
New Delhi, India
Friday, August 8, 2003 L

@ Delhi Municipal Corporation

a Program Debrief

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange

V1. OVERVIEW OF MEETING NOTES

Sunday, August 3, 2004 - New Delhi
Welcome Lunch and Briefing

Ms. Suzanne Young, GEP-CCS Chief of Party and Leader of this Policy Exchange reviewed the
schedule for the overall policy exchange, provided additional background information on
institutions and answered any outstanding program and/or logistical questions.

Monday, August 4, 2003 - Hyderabad
Centre for Good Governance (CGG)

The objective of the meeting was to serve as an orientation for the visiting experts as a precursor
to the series of meetings and interactions planned in the city of Hyderabad.

At the outset, Mr. Cotugno and Mr. Stitt presented handbooks and material elaborating their
respective organizations’ experience with transportation and land use planning.

Dr. Mohanty then provided a brief perspective on the current status of Hyderabad's urban
planning processes, some of the important projects under implementation as well as the key
issues facing the city. He offered suggestions to the visiting experts on aspects’ themes that
would be of specific interest and relevance to the city’s decision-makers.

Dr. Mohanty and his team also presented their performance tracking system developed by the

CGG for the Chief Minister’s office. He mentioned that they were interested in extending the
system to land use planning and transportation, and to this end would need to identify relevant

performance indicators/ benchmarks.

Regional Transport Authority, Department of Transport (DoT)

The meeting was held at the office of Mr. A K. Gindhar, Transport Commissioner. Apart from
Mr. Giridhar, the meeting was attended by senior officials from the transport department.

Mr. Giridhar briefed the team about the responsibilities of RTA and DoT. He mentioned that the
department was primarily concerned with enforcement and taxation, while the planning and land
use functions were largely handled by HUDA and MCH. His department’s principal contnbution
in this process was through the taxation function which is used to encourage/ discourage select
modes of transport so as to facilitate a shift towards the desired mix of transport. Their work
required a close level of interaction and coordination with the traffic police department.

8
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Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange

Given the growing complexity of the city’s urban landscape, he observed that there was a need
for a city level coordinating group for land use and transportation planning. In this context, he
expressed interest in the mode! being used in Portland.

Mr. Giridhar mentioned that in order to control the city’s burgeoning vehicular population, a
move is being considered to limit the total number of vehicles in the city by freezing the
registration of autornobiles. Moreover, replacement of old cars would need to be done with
cleaner fuel autos. To this end, dialogue is in progress with the oil companies to improve the
supply infrastructure for cleaner fuels.

He also commented that the introduction of the mass transit system would require substantial
policy making with respect to land use and the mix of transportation. The latter would in tum
warrant modifications in the taxation structure to implement the proposed transport mix. Once
again lessons could be learnt from international experience with respect to the design of efficient
and equitable taxes/ charges for this purpose.

He informed the visiting team of the various efforts being made to computerize and modernize
the registration and tax collection processes of the city. These in turn would enable adoption of
more sophisticated policy/ planning measures vis-a-vis design of transportation systems.

Andhra Pradesh Pollution Control Board (APPCB)

The meeting was held at the office of Mr. Rajiv Sharma, Member Secretary, APPCB. The
meeting was attended by Mr. Sharma and Dr. K. V. Ramanti, Joint Chief Environmental Scientist.

Dr. Ramam provided a chronology of developments on the twin problems of traffic and air
pollution management being faced by the city of Hyderabad. She provided a detailed insight into
the decision processes and technical issues involved in tackling the problem of air pollution for
the city. She also updated the team on the several initiatives taken by the APPCB in conjunction
with the various city/ state departments to address the different facets of the problem.

Some of the critical areas of concern highlighted by her were the large population of old
vehicles, inadequate infrastructure for cleaner fuels, poor enforcement of pollution norms.

The APPCB had been very helpful in providing background data and research information in the
early stages of the pilot in Hyderabad.

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Developing Sustainable Transportation Policies and Sirategies for the Future Policy Exchange

Tuesday, August 5, 2003
Municipal Corporation of Hyderabad (MCH)

A group level interaction was organized at MCH for the visiting experts to share their
experiences with senior MCH functionaries. Prior to this, the visiting team met with Ms. Chitra
Ramachandran, Commissioner, MCH and Mr. Ranadhir Reddy. Additional Commissioner,
MCH. Mr. Cotugno and Mr. Stitt presented material on their organization’s expenences along
with some of the vanious handbooks developed for urban planners.

The group level interaction was attended by senior planners and engineers from MCH. The
senior representatives from the project consultant (L& T Rampoll) for the light rail transit (LRT)
system also attended the session. The total number of participants was approximately 13 persons.

Mr. Cotugno and Mr. Stitt made presentations on the experience and institutional structures/
processes of their respective organizations. This was followed by a question and answer session
wherein several urban planning and management issues of specific and general interest were
discussed.

The interaction was followed by a visit organized by MCH. to the first completed station for the
LRT system due for inauguration on August 9, 2003. Mr. Reddy showed the vanous design
features of the station, including several which had been derived from examples and models seen
during the U.S. experience with metros and the earlier transportation focused study tour that he
participated in under the GEP-CCS project.

Hyderabad Urban Development Authority (HUDA)

Another group level interaction had been organized at HUDA for the visiting experts to share
their experiences with senior functionaries at HUDA. The meeting was attended by Mr. S.P.

Shourey, Special Officer (RMP) and approximately 10 other senior planners’ architects from the
organization, including a planner from Warrangal.

At the outset, Mr. Cotugno and Mr. Stitt presented material on their orgamization’s respective
experiences as well as sharing copies of handbooks developed for urban planners. Mr. Shourey
presented a copy of the drat HUDA Master Plan developed for the city of Hyderabad. to the

visiting team.

Mr. Shourey provided a brief introduction to the city’s planning processes and HUDA’s role in
the same. He highlighted some of the primary areas of concem including. the existence of
multiple agencies, legal constraints, population pressure and so on.
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Mr. Cotugno and Mr. Stitt went on to present their organizations’ experiences, institutional
approaches and structures. The presentation was interspersed with questions and clarifications on
the planning process, norms for urban facilities, community participation and financial processes.
Mr. Jarrett presented the pilot project implemented in Hyderabad and the guidelines developed
for designing traffic interventions. He illustrated the interventions using experiences of various
transportation projects implemented in Asian developing countries, such as Vietnam, Thailand,
and Malaysia. Due to the similarities in socio-economic contexts, these were seen to be of
special relevance to the Indian planners/ policy-makers.

Wednesday, August 6, 2003
Center for Good Governance

CGG hosted an in-house tramning session for the CGC staff and other stakeholders in the
Hyderabad planning process which included presentations by Mr. Stitt and Mr. Cotugno on their
respective organizations including current activities and transport-related programs. Mr. Reddy
from the MCH made an extensive presentation on what MCH has been doing in the area of
sustainable transportation, including expansion of the work on the corridor, and the light rail
system. The CGG staff also demonstrated the software that they had developed to monitor
performance of various government offices.

The principal objective of this meeting was to build capacity for the CGG staff and to further
prepare the participants with information and discussion points for the brain storming session
cum roundtable.

Administrative Staff College of India

A special briefing session for the Director of ASCI, Mr. Sharma and his top transport policy
experts was conducted in the ASCI offices. Mr. Sharma is the Chair of a special state level
committee set up by executive order to recommend sustainable transport policy. By design, a
number of the invitees to the Thursday brain storming session/roundtable were also on this high
level committee. The briefing included presentations by Mr. Stitt and Mr. Cotugno on their
respective organizations including their current activities and transport-related programs,
followed by an open discussion on specific urban transport polices and their efficacy. The
discussion ranged from transit oriented development strategies to vartous pricing incentives for
reducing congestion.

Thursday, August 7, 2003
Roundtable on Sustainable Transportation & Land Use Planning Strategies for the Future
The Roundtable was planned both as an outreach activity and an exchange between the critical

stakeholders in the municipal planning process. The overall goal of the interaction was to
11
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communicate the importance of municipal planning in relationship to controlling the rate of
growth of greenhouse gas emissions from urban transport and to assist Indian municipalities to
develop strategies for reducing the negative impacts of urban economic growth while responding
to the increased prosperity and need for mobility of the city inhabitants. The specific objectives
of the Roundtable were: to bring together the vanous stakeholders in the urban master planning
process for an informal but structured exchange on urban transport, land use planning and GHG
emissions; to explore models and examples of urban transport planning and to encourage the
adoption of relevant concepts and/or specific elements of sustainable transport planning into
urban development master plans of Hyderabad and other cities in Andhra Pradesh where
appropriate. The long term outcome goals for the Roundtable were: developing increased
awareness of (a) city transport and land use planning, (b) the links between transport. local air
pollution and GHG emissions, and (c) urban master planning processes in the US with transport
as a key component. It was also hoped that the brain storming sessions and interactions leading
up to the roundtable would contribute to a2 modification of the Urban Master Plan {of Hvderabad)
incorporating discussion on urban transport as one of the city development critena, and provide
input for the preparation of transport guidelines for Hyderabad Master Plan 2020 and transport
guidelines/policy for the state of Andhra Pradesh

TARGET AUDIENCE: KEY STAKEHOLDERS FROM THE ANDHRA PRADESH GOVERNMENT

- Director Municipal Administration

- Director Town and Country Planning

- Department of Transport

- Department of Urban Development (HUDA)

- Municipal Corporation of Hyderabad, and surrounding nine municipalities
- Department of Roads and Buildings

- Police Commissioner

- Pollution Control Board

- Urban/environmental experts (e.g. EPTRI, ASCl)

The Roundtable opened with a weicome by Dr. E.A.S. Sharma (ASCI), and was followed by a
presentation by Mr. Sandeep Tandon (USAID/India Mission) outlining the scope of the GEP-
CCS project and activities initiated under it.

In his talk, Dr. Sharma provided a broad policy perspective of the city’s transportation systems
and identified some of the key areas where policy choices needed to be made. Some of the points
made were as follows:

c At a basic level, an augmentation of the state’s transport facilities was required.

c Institutional change was required in policy and planning activities, with greater
coordination between the different agencies. The mode! used by the Bangalore Action
Task Force was one that could be explored. The experience of Metro was also relevant in
this context.

12
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o Fiscal issues needed to be addressed, encompassing both direct and indirect taxation,
across different modes of transport. The structure of taxes needed to work towards
improving the viability and attractiveness of public transport.

o An improved understanding was required of:
- Decision variables affecting the choice between different modes of public
transport {viz. metro, high capacity buses, light rail systems}
- Interface between the different modes of public transport
- Types of regulatory structures required
- Norms to be adopted for emission levels, fuel quality, traffic management etc.

As Chairman of the Transport Policy Committee, he emphasized that there was a need to look at
not just Hyderabad, but all the cities of Andhra Pradesh. Moreover, given that each city’s needs
are unique (in terms of its layout and character) a greater understanding is required of how to
address these needs.

Presentations were made by David Jarrett (LBG), Ms. Laksmi Parthasarathy (Vice Chairperson,
HUDA) and Mr. A. K. Giridhar {Transport Commissioner).

In the course of the presentations, Dr. Satyanarayanan made a comment about the higher levels
of taxation (per passenger kilometer) being imposed on public transport vis-a-vis private
transport. This led to a discussion on the various subsidies (direct and indirect) being provided to
different modes of transport and the need to rationalize these.

The above was followed by presentations by Mr. Andrew Cotugno (Metro) and Mr. Harold Stitt
(Englewood).

In the discussion that followed, participants raised questions/ sought details on the topics given
below.

o Process of public consultation being followed by Metro and Englewood

o Rationale for the 50 year planning horizon being followed by Metro. Mr. Cotugno
explained that the objective of the planning horizon was to define the concepts and
vision for the planning process, and not the operational details associated with the
Master Plan.

o Possible loss of development opportunities due to defining of an urban boundary. Mr.
Cotugno clarified that this was not the case, as the aim was to accommodate growth
more efficiently (in contrast to the Silicon Valley experience, where professionals had
to relocate due to inefficient land use planning and associated rise in cost of living).

o Choice between bus and rapid transit systems. Mr. Stitt responded that the choice
depended on the volume of traffic being carried. However, he observed that transit-
oriented development was usually associated with LRTS or metro. The cost aspects

13
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were typically dependent on the profile of the section being covered (e.g. population
density, land use pattern, topography, and existing infrastructure).

o Sources of financing for projects and the setting of tariffs at levels that are publicly
acceptable. In this context, Mr. Cotugno drew attention to the fact that federal funding
support for rail projects is competitive and needs to be backed up by appropriate land
use policies.

o Experience with other urban services viz. sewage, solid waste and water supply.
Apart from the details furnished on these, Mr. Cotugno mentioned that a land use
development fee was being levied to finance the growing demands for infrastructure.
In other words, growth is paying for the infrastructure required for it.

The participants agreed that in the Indian context, planning was supply driven (as illustrated by
the draft HUDA Master Plan), and that growth could not be sustained by such a planning
approach. What was required was demand driven planning.

In the observations made by Dr. P. K. Mohanty (Centre for Good Governance}. he commented
on the overall expertence with the GEP-CCS project, and also made some suggestions on areas
for further action. These included the following:

O

Q

Feedback on the draft HUDA Master Plan, based on intemational expenence.

Formation of a group consisting of experts and administrators, to develop an agenda’
action plan for consideration by the Transport Policy Committee.

A study of USA’s expenence with funding of transit projects. especially vis-a-vis the mix
of contributions by federal, state and municipal authonties. Such an analysis could serve
as an input for the Central Government in its design of funding policies for transit
projects.

In the post-lunch discussion session, some of the key points discussed were as follows:

O

Dr. Chary mooted the idea of developing a partnership between civil society, corporate
representatives and public service providers, for developing an implementation agenda on
transportation and land use management for the city of Hyderabad. The Bangalore model
~1.e. BATF — was discussed at length in this context.

Prof. Raghavachary provided another perspective. emphasizing the need for greater
professionalism and technical rigor in decision-making, especially at the proposal-making
stage. He observed that currently there was no standardization. data analysis and pooling
of technical resources by the relevant institutions. He proposed the creation of a unified
administrative board (with representation from the various govemment agencies)

14
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supported by a professional body, which would develop technically sound proposals for
consideration by the board.

o Mr. Cotugno commented that whichever model is adopted, the coordination body would
need to initially adopt a consensus approach to decision-making, before being assigned
any authority. The authority would follow once the consensus approach was fully
established — as witnessed in the historical evolution of the Metro.

Friday, August 8, 2003
Municipal Corporation of Delhi

On Friday, August 8, an informal roundtable was held with the Municipal Corporation of Delhi
(MCD). The meeting had been organized to facilitate an interaction of the visiting experts with a
cross-section of stakeholders associated with Delhi’s transportation systems. The meeting had
been coordinated by the office of Mr. Rakesh Mehta, Commissioner MCD. It was attended by
senior representatives from not just MCD, but also DDA, Delhi Metro Rail Corporation
(DMRC), the State Department of Transport, IIT-Delhi and Mokshda.

After an initial round of introductions, Mr. Sandeep Tandon (USAID-E3) gave a brief
presentation on the GEP-CCS project, followed by a few words on USAID’s other activities in
the area of urban planning and management by Mr. Nabaroon Bhattacharjee (USAID RUDO).

Presentations by Mr. Cotugno and Mr. Stitt on the experiences of Metro and CityCenter
Englewood were followed up by a hively discussion session. In the course of the discussion some
of the issues raised were as follows:

o Factors affecting the choice between light rail transit (LRT) and a subway metro system.

o Reasons for public preference of mass transit over freeways. Processes for assessing
public preference vis-a-vis different modes of public transport.

o Parking requirements at metro/ LRT stations. Distinction between ‘park and ride stations’
versus ‘development oriented stations’.

o Means of recovery of operations and maintenance costs for mass transit systems (which
are partially subsidized).

o Source of funding for the civic body’s contribution to the CityCenter, Englewood project

o Utility and relevance of congestion based pricing (as is being implemented in London)

Mr. Dinesh Mehta (IIT-Delhi) made the observation that a unique feature of the traffic mix in
Asia was the widespread use of 2-wheelers - the marginal cost of operating which is very low.
Metro/ LRT tariffs would need to benchmark against this very low marginal cost in order to draw
middle class users into the mass transit system. This in turn implied a greater challenge for
achieving the viability of the transit systems.

5
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In closing, Mr. Rakesh Mehta (MCD) briefly elaborated on the key transport issues facing the
city of Delhi, and possible lessons that could be leamt from the international models while
designing sustainable transportation systems for the city.

ViL. FOLLOW-UP AND NEXT STEPS

Post exchange, GEP-CCS LBG continued to coordinate with the visiting U.S. institutions and follow-
up on potential areas of collaboration including gathering additional information for the participants.

Below are the detailed notes from a follow-up meeting with the Hyderabad Urban Development
Authority (HUDA) and Administrative Staff College of India (ASCI) which was held on Seprember
22, 2003.

Urban Development Authority (HUDA)
Mr. S. P. Shorey, Special Officer (Master Plan)

Mr. Shorey welcomed the creation of the Guidelines document, and the previous LBG
interaction with HUDA including the policy exchange visit and sessions with Mr. Stitt and Mr.
Cotugno, and was open to incorporating language from the Guidelines document, and concepts
from the visit in the final version of the Master Plan. wherever this was perceived to add value to
the latter document.

In the context of the Hyderabad Draft Master Plan prepared by HUDA he observed that several
of the principles/ concepts have already been incorporated in the Plan. For example. spatal
decentralization is being encouraged by creating a large number of multiple use zones, and
increasing the flexibility of use (excluding manufacturing activities) even in the residential and
commercial zones. Attempts at incorporating elements of TOD have taken the form of proposals
for residential and commercial zones along the route of the MMRTS. Moreover, the Master Plan
already incorporates an inventory of the transport infrastructure {e.g. roads, vehicular population
by ownership & use) as suggested in Section B of the Guidelines, based on separate studies
undertaken by HUDA — HATS® I (1988). HATS H (1999) and RTA 2002 data.

He also discussed the constraints in addressing certain aspects of sustainable transportation
particularly in the areas of:

- pedestrian areas/ cycle tracks

- safety issues

- restricted access zones

- provisions for public transportation

* Hyderabad Area Transportation Study
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He observed that typically these aspects do not get adequately addressed by planners/
administrators due to public indifference and lack of political will in tackling the constraints
associated with these. These lacunae exist in the HUDA Master Plan as well, in that it does not
incorporate demand side assessments such as pedestrian surveys, public transport surveys etc.

An additional problem in addressing sustainable transportation issues more comprehensively is
the absence of a unified metropolitan transport authority. Planning and implementation of several
interventions listed in the Guidelines — in particular those relating to network management,
public transport provision and demand management- hinge on the existence of such a
coordinating agency.

The Master Plan nevertheless does lay down the principles of sustainable transportation under
these heads (e.g. encouragement of public transport, priority to pedestrians/ cyclists, improved
traffic management) as reminders for planners/ admunistrators undertaking the city’s
transportation management activities. Also, the Master Plan attempts to provide for future land
requirements associated with public transport, by providing for an increased ROW for roads —
the additional land being kept aside for parallel modes (e.g. rail / bus lanes) that might get
developed later.

The more short-term measures listed under Road and Intersection Management lay outside the
purview of the Master Plan document (which has a longer time perspective). Mr. Shorey said
that these would typically get addressed by concerned departments (in the absence of a unified
agency), as part of their periodic action plans.

In the context of the constraints faced due to public indifference and lack of political will, Mr.
Shorey suggested that a similar document could be prepared on the principles of Sustainable
Transportation for legislators and the ordinary public. This document would need to be written
(& illustrated) in layman terms, possibly in the vernacular language, and could be distributed
widely. Such an awareness creation effort would help in generating greater consensus for
adoption of sustainable transportation ideas/ concepts amongst all stakeholders.

A suggestion for the document was that it could include a brief menu of analytical/ design tools
for transportation planning. This would be particularly useful for planners from smaller cities,

not having the requisite expertise/ resources for this purpose.

USAID provided copies of a manual prepared for the power industry as a good example of such
a document, which GEP-CCS passed on to HUDA for their reference.

Administrative Staff College of India (ASCI)
Prof. V. Srinivas Chary, Senior Faculty
Prof. Chary and ASCI continue to be positive partners in developing a sustainable transport

policy for the city and state. In light of their mandate as the host organization for the Transport
17
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Policy Committee, they have been appreciative of the GEP-CCS/LBG team efforts in Hyderabad
and welcomed the sharing of the experience of the policy exchange experts, and the Guidelines,
saying that these inputs would prove 1o be a useful in developing planning documents. The
discussion also spotlighted some of the other initiatives being implemented in Hvderabad that
were addressing the city’s planning needs. One such initiative was the City Development
Strategy — a cross stakeholder effort at developing a strategy and action plan for nine focus areas,
including transportation. A number of the key elements of the Guidelines are already
incorporated in the CDS document, courtesy exposure of the authors { which included MCD
Additional Commissioner Ranadhir Reddy, and Professor Raguchan, special advisor to MCD,
among others) of the transportation section 1o international best practice (via study tours and the
policy exchange), and extensive TA and interactions with LBG transportation and planming
experts in preparation for and during the Hyderabad pilot, including the Guidelines document.
These elements include both specific traffic management interventions from the pilot, policy
exchanges and the guidelines (e.g. suggestions for reducing side friction like the widening of
roadways, improvements to intersections, synchronization of signals, etc.)., and macro policy
guidelines (e.g. transit oriented development, and emphasis on multi-modal transport and public
transport)

Prof. Chary also tatked about the implementation aspect, stating that translation of these concepts
into ground realities would require considerable support and handholding of the city
administrators. In that context, he offered his assistance in disseminating the gwidelines to
various city managers, as well as in any support activities that might emerge.

As regards to suggestions for improving the document further, Prof. Chary suggested provision
of information on the following topics in the document would also be useful:

- greenery at traffic junctions

- measures to augment public transport services
- decision-making and planning tools

- financial tools

- demand management tools

18
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600 NORTHEAST GRAND AVENUE PORTLAND. OREGON 397232 27136
TEL 503 79 1700 FAX 503 797 704

Andrew C. Cotugno, Director
Planning Department
Metro
Portland, Oregon

Mr. Andy Cotugno has more than 25 years of professional experience in the transportation and
planning fields. Prior to his current position, he worked as a transportation planner for both
Metro and the Mid-Ohio Regional Planning Commission.

He received a bachelor’s degree in city and regional planning from Califorma Polytechnic State
University in 1974, and has done graduate work in public administration at Lewis and Clark
College in Portland.

Mr. Cotugno was appointed as Metro's director of Transportation in 1980. In mid-year 2000, the
Transportation and Growth Management Services departments were merged into one, the
Planning Department, and Mr. Cotugno retains the responsibility of managing the larger
department. Metro is a regional government encompassing a tri-county metropolitan area. The
agency's charter states that Metro will provide "planning and policy making to preserve and
enhance the quality of life and the environment . . . "

As director, Mr. Cotugno is responsible for the more than 80 professional staff in both
departments who are charged with travel forecasting, light rail planning, transportation planning
and financing, and transit oriented development, Metro’s map center and the Regional Land
Information System (RLIS), as well as the urban growth boundary, urban growth management
and natural resource planning functions.

He is chair of Metro's Transportation Policy Altemnatives Committee and Metropolitan
Technical Advisory Committee and is active in regional. state and federal financing activities
for transportation and growth management projects.



METRO TRANSPORTATION PLANNING

Metro develops the region's transportation plan and prioritizes and allocates federal and state
transportation funds. Current programs being implemented by Metro include the following:

The Regional Transportation Plan - Updated and adopted by the Metro Council every three
years, this plan sets the direction for regional investments in a mix of transportation options,
including roadways, light rail, freight, transit, pedestrian access, and bicycles. The Bi-State
Transportation Committee advises Metro on regional transportation goals and issues of
significance to both Washington and Oregon in the Portland/Vancouver area.

The Regional Transportation Plan is the blueprint that guides investments in the region‘s
transportatlon system to reduce congestion, build new sidewalks and bicycle facﬂmes improve
transit service and access to transit and maintain freight access. .

The plan:

s sets the direction and guides the planning for
improvements to the region's transportation system during
the next 20 years

» establishes policies and priorities for all forms of travel -
motor vehicle, transit, pedestrian, bicycle and freight —
and street design

« anticipates the region's current and future travel needs based on forecasts of growth in
population, households and jobs as well as future travel patterns and analysis of travel
conditions

« evaluates federal, state and local funding that will be available for transportation
improvements

« estimates costs of projects and proposes funding strategies to meet these costs.

Transit-oriented Development (TOD) Implementation Program - Metro's Transit-oriented
Development (TOD) Implementation Program effects the construction of "transit villages" and
projects that concentrate a mix of retail, housing, and jobs in areas around regional light rail
systems and other transit lines.

Metro's Transit-oriented Development Implementation Program brings about the construction of
"transit villages” and projects that concentrate a mix of retail, housing and jobs in areas around
regional light-rail systems and other transit lines.

The region's growth management plan, the 2040 Growth Concept, calls for protection of
farmland and open space. Specifically, the plan limits expansion with an urban growth boundary
and focuses growth in regional or town centers and around transit corridors.

Metro's Transit-oriented Development (TOD) Implementation Program brings about the
construction of "transit villages" and projects that demonstrate TOD concepts around regional
light-rail stations and along other transit lines.
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These compact mixed-use, mixed-income developments:

« concentrate retail, housing and jobs in urban environments scaled for pedestrians

e increase use of non-auto transportation choices such as taking transit, riding bikes and
walking

» decrease regional congestion and air pollution.

Independent studies indicate that transit-oriented development will reduce congestion and air
pollution by up to 30 percent compared to typical suburban development and is a cost-effective
means to address traffic congestion.

The TOD Program operates through a series of cooperative agreements between the region's
elected regional government (Metro), local jurisdictions and private developers. The primary use
of program funds is site acquisition.

Property is acquired, planned and reparceled. It is then sold with conditions to private developers
for constructing transit-oriented development and’or dedicated to local governments for streets.
plazas, and other public facilities where appropriate. In many cases the [and value is written
down to cover the extraordinary development costs required to construct a specific TOD project.
In such cases. a "highest and best transit use™ appraisal is used to establish the sale pnce.

The program is the first of its kind in the United States and has been instrumental in helping
shape the joint development policies of the Federal Transit Admimstration.

Transportation Projects - Working together with the public, other junisdictions and agency
partners, Metro develops high-pnonty projects identified in the Regional Transportation Plan.
These include studies and planning for key transportation corridors and other projects such as the
Highway 217 Corridor Study, Powell/Foster Study, South Corridor Project, Portland’Vancouver
I-5 Transportation and Trade Partnership, the Willamette Trolley, and the Traffic Relief Options
Study on peak period pricing.

Funding Transportation Projects - The Transportation Priorities Program sets funding
priorities and allocates federal and state funds to projects identified in the Regional
Transportation Plan.

Travel Forecasting - Metro's travel forecasters provide assistance to other Metro departments
and agenctes throughout the region in the form of data analysis and research on travel habits and
pattemns. Using the latest tools, such as the new TRANSIMS software and analysis procedures,
travel forecasting provides us with data to envision future transporiation needs and systems.

Transportation Demand Management (TDM) program - The region's Transportation
Demand Management Program (TDM) works to provide alternatives to dniving alone. Regional
TDM policies direct planning and support funding for regional bicycle. pedestrian and public
transit systems. The policies respond to the federal Clean Air Act requirements of 1990, the state
Transportation Planning Rule and the state Employee Commute Options Rule.
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Harold J. Stitt, AICP
Senior Planner

Phone (303) 762-2341
E-mail: hstitt@englewoodgov.org

Mr. Harold Stitt is Senior Planner in the Community Development Department of the City of
Englewood, Colorado. He is Manager of the Long-range Planning Section and directs the
comprehensive planning activities for the City and serves as principal planner for special
redevelopment projects.

Mr. Stitt has over twenty one years progressive local government experience in community
development, zoning, urban renewal, environmental planning, economic development,
operational and strategic planning. Currently, he serves as project manager of the 2003
Comprehensive Plan project and oversees several transit related sub-area planning efforts. Most
recently, he served as principal planner for the CityCenter Englewood project, a redevelopment
of an obsolete regional shopping center into a mixed use commercial transit-oriented
development. In this capacity, he was responsible for oversight of all planning, zoning,
subdivision, and design review aspects of the redevelopment project.

Mr. Stitt received a Master of Regional Planning in 1980 from the University of Michigan and a
Bachelor of Urban Planning in 1978 from the University of Cincinnati. He also has taken
additional course work in remote sensing and geographic information systems. Stitt is a member
of the American Planning Association and American Institute of Certified Planners.
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CITYCENTER ENGLEWOOD
Englewood, Colorado

CityCenter Englewood is among the first projects nationally to replace an endlosed. regional
shopping malt with an open air, mixed use city core, or CityCenter, into the existing
traditional community fabric. This 55-acre public-private project focuses development on a
central public place and connects the site with walkabile streets, dvic and cultural uses, fight
rail transit station, retail and office space. apartments, a public kbrary, outdoor performance
space, and ouldoor sculpture.

The former mall opened in 1968 and by !9?4,accounledfor52percenloffnglewood’s
sales tax revenue. As suburban —_——

competition increased, retail trends shifted, Cinderella Collections

and decline set in. By 1994, the mall mc‘iym

accounted for 2.6 percent of Englewood’s

tax revenues before dosing for good. This e .
deckne prompted the City to investigate R
future needs and use of the site through ;
cormgnunity planning sessions. These
meetings were integral to the creation of a
master plan that fulfills most community
program requirements. In 1997, the City
decided 1o examine the concepts of New
Urbanism and transit-oriented
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CITYCENTER ENGLEWOOD
Englewood, Colorado

development. The City collaborated with a private, non-profit group of local developers,
landscape architects, bankers, real estate executives, planners, and attorneys who came
together to help the public consider the benefits of transit-oriented development.

Development program

CityCenter includes more than 800,000 square feet of development, with 440 residential
units, 330,000 square feet of retail space, 300,000 square feet of offices, inter-modal transit
station, and 50,000 square feet of restaurant space. The development recycles a former
department store building into a new Civic Center that includes city offices, library,
municipal courts, and a cultural arts center

The developrment is centered on a two-acre public piazza. At one end of the piazzais a
light-rail station that opened in July 2000. A 110-foot steel truss bridge creates a
ceremonial gateway into CityCenter from the light rail station and will span an eight-bay bus
transfer station and carry 8,000 people daily between the light rail station and the centrai
piazza and main street. At the base of the bridge, a double stairway flanks an outdoor
amphitheater, providing performance space for music, films, dance, and community
activities. Englewood Parkway, CityCenter’s new “main street,” terminates at the central
piazza, directly on axis with the piazza fountain and Civic Center entrance,

Development Objectives

1) Revitalize the inner suburbs - Inner suburbs now face the critical issues cities began to
experience forty years ago: traffic congestion, decline of public schools, and competition
for jobs, residents, and tax dollars. This issue is especially acute in Colorado, where
municipalities rely on sales tax for their tax base, and there is intense intra-regional
competition for retail dollars.

Key concepts: CityCenter builds upon the region’s investment in light rail to attract new
stores, services, and residents into an inner suburb. The carefully calibrated mixture of uses
includes transit, the library, and cultural facilities. These should prove impervious to whims
in the retail market that can quickly make
redevelopment projects obsolete.

These uses support each other in the
manner of traditional downtowns. Patrons
of cultural events will help support retail and
restaurants. Visitors who come to use city
services can take care of convenience
shopping. All uses share parking to reduce
the overall need for paving and expensive
structured parking.
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CITYCENTER ENGLEWOOD
Englewood, Colorado

2) Replace mall footprint with a network of urban streets, parks, and pathways.

Key concept: The City overcame the amorphous nature of the 55-acre mall site by using
Englewood’s existing street grid as the framework for the new plan. This strategy mlegrates
CityCenter into the surrounding urban structure instead of isolating it as a separate
development. The use of a traditional street grid also aliows for greater pedestrian comfort
allowing nearby residents to walk easily to the library. city services, shopping, and
cultural/entertainment events.

3) Integrate new development with light rail station and bus transfer ot

Key concept: A new light rail bridge will “fly” over eight bus bays and lead to civic space,
performance areas, and a Museum of Qutdoor Art. The bridge will create a landmark
visible from the train, the Civic Center, and adjacent streets. The bus bavs are immediately
adjacent to the piazza and the light rail station.

4) Provide adequate parking for transit users, shopping and civic uses

Key concept: By planning for “shared parking " the City reduced the amount of parking that
would normally be required for a project of this scope by nearly 500 spaces. For example,
transit riders, city workers, and retail and restaurant patrons will share an 800-space
structure adjacent to the lightrail tracks. The plan also provides secure bicycle parking to
encourage alternatives to driving.

5) integrate big-box retail

Key concept: The City worked with
staff architects of a national big-box
retailer to create a storefront that
integrates architecturally with the
rest of the site. The team
additionally convinced the retailer
to modify its standard parking
format by allowing a street to bisect
one large lot and by adding tree-
lined pedestrian watkways. This
strategy divides a potentially large
expanse of asphalt into several
smaller parking fields lined with
greenery.

6) Connect CitvCenter to the regional system of parks and greenwavys

Key concept: With 300 days of sunshine a year, the Denver climate is conducive to bicycle
commuting. City Center includes an off-road, 10-foot-wide bike path that will connect to
the extensive South Platte River Greenway trail system.



CITYCENTER ENGLEWOQOD -
Englewood, Colorado
[

7} Include housing

Key concept: A residential component was seen as key to creating a CityCenter that would
function as a true urban center., The majority of the housing will consist of rental units, with e
continuing discussions of building some for-sale townhouses or condominiums.

Conclusion

CityCenter is the first project in Colorado and among a handful pationally to replace a
suburban shopping mall with a living, breathing, mixed-use downtown. It provides a model g
for intelligent regional design that directs development into established cities served by
transit.

The project’s urban design coordinates the complex needs of a city government, regional .

transportation system, national retailers and homebuilders, and nonprofit cultural
organizations, while transforming a single-use development served only by automobiles into?ii?f
a complex setting accessible by train, bus, car, bike, or foot.

CityCenter will revitalize the community spirit as well as the tax base of Englewood and a
model for healthy suburban redevelopment. It resolves key issues with practical solutions ®
that can be replicated elsewhere. The ultimate success of CityCenter will point toward a
heatthier and more urbane future for older suburbs in Colorado and elsewhere.
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TO: Suzanne Young, Chief of Party, GEP-CCS
FROM: Harold J. Stitt, AICP
DATE: September 2, 2003

SUBJECT: India Visit - Comments and Observations

First, let me express my gratitude for the opportunity to work with the Louis Berger Group and
USAID on the Greenhouse Gas Pollution Prevention Project — Climate Change Supplement.
Experiencing a different culture has given me a much broader perspective on urban and
transportation planning and the value and need for such collaborative efforts. T am especially
indebted to Erik, Howard, and Suzanne for all of their help and guidance before, during and after
the visit.

The following are my comments and observations concerning the visit. First, I am impressed
that amidst all of the issues facing Hyderabad and India in general, there is significant progress
towards sustainable development, improvements in transportation, the environment, and the
quality of life. Still much work remains and the tasks are daunting especially given limited
resources and the exploding population.

I will direct my observations and comments to the situation in general and not to any one group.
For me, two themes stood out. The first was the technical aspect of the project, that is, the
transport planning/management interventions and the technology interventions recommended for
Hyderabad. The second theme was the sociological aspect of the project, that is, the interactions
and coordination among the various local, regional and state governmental agencies responsible
for land planning, transportation, and pollution control.

As presented in Sustainable Transportation Guidelines, there is no shortage of tools to assist
Hyderabad in dealing with the various impacts of mass transportation in a dense urban area. The
suggested interventions have a successful track record in many locations around the world. The
difficult part for Hyderabad is applying and integrating these interventions into a political and
cultural environment that does not appear to be well coordinated. While a regional governance
framework is in place in Hyderabad, my impression is that there is not a high degree of
coordination between such entities as the MCH, the Regional Transport Commission, HUDA,
and the Air Pollution Control Authority.

1 believe it was beneficial for the roundtable participants to see how the Portland example of
regional governance works. This advanced level of regional governance is probably not
achievable in Hyderabad, at least in the near term. The more traditional regional agency or

1000 Englewood Parkway Englewood, Colorado 80110 PHONE 303 762-2342  FAX 303 783-6895
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metropolitan planning organization (MPO) like the Denver Regional Council of Governments
(DRCOG) may be a better fit. However, adding vet another level of government to Hvderabad is
also problematic. Perhaps expanding the role of HUDA, with the Chief Minister’s blessing, is
the approprate route. I realize that this may be outside the scope of the Berger project. but
identifying and addressing these institutional barriers is necessary for the ultimate success of the
project.

Both the Administrative Staff College of India and the Centre for Good Governance are
important players that could assist in the area of cooperation and collaboration. Specifically. Dr.
Mohanty’s influence with the Chief Minister could provide the needed political clout to move
the coordination issues forward. In addition, Berger’'s considerable influence and reputation in
this area shouid not be underestimated.

I also believe that Hyderabad can replicate the Englewood transit station area development
program. Currently, their focus is on initiating service on the new system. but station area
development planning should begin soon. To the extent that the Hyderabad or other public
entities control the land adjacent to the stations, development can advanced rapidly. My
impression was that HUDA might be in a better position to implement this tvpe of development
more so than Hyderabad. Again, a collaborative approach s the key to take full advantage of the
development opportunities that transit stations present.

Again, my overall impression is that the Climate Change Supplement project will vield
significant benefits to Hyderabad and will gradually improve the quality of life through a cleaner
environment and better transportation options. Of course, this does not come without risks as
well as a large price tag. I am optimistic that the Hvderabad region and the State of Andhra
Pradesh will sort through all of the technical. political and cultural 1ssues. especially with
Berger’s involvement. Ilook forward to continuing this relationship with Berger and
Hyderabad.

100X} Englewood Parkway Englewood. Colorado 80110 PHONE 303 762-2342  FAX 303 783-6895
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GREEN HOUSE GAS POLLUTION PROJECT
CLIMATE CHANGE SUPPLEMENT

Report of Visit between 1 August and 10 August, 2003

Introduction

This is a report of a visit to India by David H. Jarrett during the month of August, 2003.
The visit was made at the invitation of Ms. Suzanne Young, Chief of Party, GEP-CCS.

Purpose of Visit
The primary purposes were:-

a) To continue providing advice on Transportation Interventions in order to
reduce or remove green house gas emissions from vehicle exhausts;

b) To attend and contribute positively to a series of meetings with actors in both
Hyderabad and Delhi, and

c) To make a presentation to various meetings regarding the Policy Paper and
the Hyderabad Demonstration Project.

Meetings Held
Commencing on Sunday 3™ August, the following meetings were attended: -

1. Briefing meeting at Imperial Hotel Delhi {03/08/20030 attended by Suzanne
Young, Chief of Party ("COP"), Andrew Cotugno, Portland, Oregon (“AC") and
Harold Stitt, Englewood, Colorado ("HS”). Main pumpose was to coordinate
content of presentations.

2. Centre for Good Governance (04/08/2003) initiated by PK Mohanty, Executive
Director ("PKM”). Main purpose was to acquaint the team about the work of
the centre in preparation for subsequent meetings.

3. Regional Transport Authority (04/08/2003) to meet AK Giridhar, the
Transport Commissioner ("fAKG"). Main reason was to introduce the speakers
and to obtain information about RTA’s responsibilities.

4. Poliution Control Board (04/08/2003) to meet Dr KV Ramani, Chief
Environmental Sdentist (KVR). Main purpose was to revisit and to obtain her
main concerns about the coming seminars.

5. Municipal Corporation of Hyderabad (05/08/2003) to meet Chitra

Ramachandran, Commissioner and Rehnadir Reddy, Transportation
Additional Commissioner ("RR”). Meeting was a courtesy call on the
Comissioner and a discussion with RR for future seminar coordination lead by

- i
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presentations from Portiand and Englewood.

6. Hyderabad Urban Development Authority (05/08/2003) to present the
approaches in both Portland and Englewood and receive comments for future
work at the seminar.

7. Centre for Good Governance (06/08/2003) in order to make presentations
from both Portland and Englewood primarily to the staff of the Centre but
also others invited by PKM notably RR.

8. Administrative Staff College of India (06/08/2003), to meet Dr Sarma,
Principal primarily to prepare for the following days seminar at ASCL.

9. Chief Minister Andra Pradesh, HE Chandrababu Naidu, a courtesy call
initiated by PKM.

10.  Round Table Hyderabad {07/08/2003), the primary reason for the visit and a
day long discussion.

11.  Dethi Municpal Corporation (08/08/2003) for presentations of Portland and
Englewood and further discussions about future role of GHG etc.

12.  Debriefing in LBG Office (08/08/2003).

13.  Debriefing at Imperial Hotel (09/08/2003).

Main Points of Interest
The following points are of interest to record:

A. The two presentations from Portland and Englewood were well received and
various individuals were interested in how planning laws differed between India
and USA. It seemed clear that the Indian seminar delegates and those met
extraneously were sceptical about the ability to control development the way it
had been achieved espedially in Portiand.

Opinjon; It seemed to me rather that the persons were concerned about
implementation rather than whether the laws were in place to allow land use
controf to be achieved. The laws do exist; they just seesm unable or unwilling to
implement them and enforce them. The situation was further compiicated by
the fact that Delhi was about to change its Land Use Planning approach to
encourage mixed development. However it was pointed out that if this was 3
resuft of accepting the inevitable, then the planning process had broken down

B. Further on planning control and basic approaches, PKM was keen to ensure that



there were a number of preliminary decisions made prior to the main Master Plan
being drawn. What he was talking about really was Sieve Mapping and one of
the presenters (AC) was able to include a more specific reference to sieve
mapping into his subsequent presentation at the Seminar.

Opinion: This is an important aspect of the Master Planning process. However, I
am sure that RR is aware of this technique and also HUDA. If not it would be of
value to introduce it into a short memo or bring it up next time there is a
meeting at MCH.

. PKM also asked questions about how it was possible to move towards an
acceptable Master Plan. It seems that he is not happy with the current HUDA
plan and would like advice on how they could improve it. The Portland and
Englewood delegates tried to explain their procedures but it seemed not to
satisfy PKM,

Opinion: This is part of @ much wider challenge and is covered in X below.

. We learned that moves had been made recently to cap the level of 3wV
registrations by using age as a yardstick to remove them from the roads. In
addition, new registrations are restricted to those vehicles which have clean
burning engines. This is clearly a move towards reducing the congestion and the
poliution caused from them. In parallel, the RTA is encouraging the use of LPG

but is concerned that the expansion will not really be significant until the actual

numbers of retaii outlets of the fuel are increased.

Opinion: I spoke causally with, USAID/India Mission and with RR and suggested
that a better way to reduce pollution and congestion would be to sift out the
poor qualily vehicles not those of a certain age. Whilst I am in full agreement
about the need to reduce the numbers, the condftion of the vehicles is more
important than their age.

. Although all candidates agreed that an awareness program was essential, very
little action was being undertaken in this field. The possible exceptions were the
Police (a safety awareness was noted) and PCB (a survey had been undertaken
to increase awareness with young people).

33>
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Opinion: The idea of public consuftation is well known and accepted in principal.
However, most senior persons were afraid to ‘waken sleeping dogs’ and tried to
have schemes implemented without public acceptance or consultation. This, of
course s contrary to the normally practised planning process and needs to be
reviewed.

. The HUDA people were very gracious and it seems that they have some difficulty
in having authorities accept their Master Plan. They described the process
and there was a missing link with public discussion and acceptance.

Opinion: It seemed to me that they were rather despairing at the meeting and
seemed frustrated not to be in control of their plan. They were receiving
criticisms from all quarters. I suggested that this was normal since they had
produce a "DRAFT™ plan for consuftation. Comments were a normal procedure
and they would then need to revise it to lake account of positive feed back. This
did not seem to cheer them up. They seemed afraid to grasp the nettie firmly,
although I befieve that they are quite capable personnel.

. The message about the use of Public Transport rather than Private Transport
has got across. Many agencies and individuals were happy to preach this gospel.
The demonstration project had been successful in this respect in that it had
raised the awareness of the potential for this mode shift intervention. The first
phase of a ‘metro’ system is soon to be opened and there are plans for an
extension of the network. Meanwhile buses are carrying the burden along with
3WV.

Opinion: It seems that this is one area where further work is urgently needed.
There s need to complete @ study of how the various sub-modes can be
integrated so as to create a uniform systern which uses the best sub-mode for
the best roke. This aspect went over well at the Seminar.

. Possibly the most important aspect which derived from the Seminar was due to
the fead in the discussion in the aftemoon. LBG took the lead and introduced
the idea of an “Umbrella Organisation” to control development in greater
Hyderabad. This was chosen due to the frequent references in discussions to
the fact that nobody was coordinating the planning process. The point proved to
be one, which was on many people’s mind. Discussion was animated and wide-
reaching. It was also most useful and ASCI agreed to pursue the ideas further.
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Opinion: This is a major reason why the planning the area is not developing as
quickly and as efficiently as it should. There are too many organisations who
have some powers to plan and to implement. There needs lo be either a) a new
organisation with overall powers to plan and direct implementation or b) an
identification of an existing organisation with increased powers. Obviously this is
a difficult thing to achieve politically but without it I do not see efficient
development being achieved.

. The presentation to Delhi opened up a most useful option namely the parking

issue. The commissioner (Mehta) is concerned about an apparent dichotomy in
which he is worried about the lack of parking provision and at the same time the
apparent profusion of uncontrolled parking, which exists,

Opinion: Parking is the most significant way to control traffic demand and the
flow of traffic into the city centres. This can be done either by pricing
means or by physical control on the numbers and locations of the
spaces provided. Delhi has an extremely challenging position with
regard to parking and a study of this aspect alone would have dramatic
results in terms of traffic flows on the radials and on localised
circulation. Mehta was interested in providing large multi-storey car
parks to be provided by the private sector and self-financed. I can’t
see this working and suggested multi-use buildings in which rental or
sales revenue could cross-finance the parking. However, the needs go
deeper than this one-off concept. The city needs a comprehensive
investigation into the parking approach and we could possibly suggest a
way to move this forward'

David H. Jarrett
Report Dated: 3™ September, 2003

! Ihave provided a separate memo on the overail content of this approach
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ANDREW COTUGNO

METRO PLANNING DIRECTOR,
PORTLAND, OREGON

“MAKING THE LAND USE, TRANSPORTATION
AIR QUALITY CONNECTION”
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3 Making the Land se,
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' Quality Connection

Andy Cotugno
Metro Planning Director
Portland, Oregon U.S.A.

Summer 2003
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Making the Land Use, Transportation,
Air Quality Connection

Outline

< Where is Portland, Oregon?

< Growth in the region

< Metro history

< Planning history

<+ 2040 Growth Concept framework

* Land use/transportation
impiementation

< Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station
-I-5 trade corridor/Bi-State Compact
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Making the Land Use, Transportation,
Air Quality Connection

< Where is Portland, Oregon?

< Growth in the region

< Metro history

< Planning history

<+ 2040 Growth Concept framework

< Land use/transportation
implementation
<+ Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station
-I-5 trade corridor/Bi-State Compact
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Making the Land Use, Transportation,
Air Quality Connection

Growth in the Region

Population Base
1.7 million people
(includes Clark County,
Washington)

-1.2 million people in
Metro boundary (37% of
the state)

-512,400 people in the
City of Portland

-23 smaller cities (615
to 85,000 people each}

Major Economic

Trends

+Growing industries
~-Hi-tech
-Metals
-Transport equipment
-Printing
-Retail & Service sector

+Declining industries
~-Lumber/wood
—-Paper
-Food processing

Making the Land Use, Transportation,
Air Quality Connection

<+ Where is Portland, Oregon?
<+ Growth in the region

<+Metro history

< Planning history

<2040 Growth Concept framework
<+ Land use/transportation

implementation

< Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station

-I-5 trade corridor/Bi-State Compact
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Making the Land Use, Transportation,
Air Quality Connection

Formation of Metropolitan Sarvice Districy
ceation of Coumcil-of-
v s

Matro vote to crests Metro as an elected

e Metro’s
History of
s Governance

1990 gy Statewide Constitutional Amendment to
1991,  wthorize Metro to hawe a Home Rule Charter
1992 JEE New Metro chartar to reduce number of slected
1991 officials and increass rele in regional planning
1954 .

1995,

1996 -

combine slectad -
3003 Exscetive Officer and slected Presiding OMicer e

Making the Land Use, Transportation,
Air Quality Connection

1970
197
1972
1973
1974
1978
1976
1977

1o7s Metro’s
152 history of
o elected
L official’s
o e €lections
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Making the Land Use, Transportation,
Air Quality Connection

Metro Council Districts

Making the Land Use, Transportation,

Air Quality Connection
Tax Base (failed)

Zoo Oprerating Levy [passed)

2oeOparaigSpcilLov s !VletrO's
ZeoTe Base ke history of

Zoo Operating Levy; Too Capital Levy [passed)

Someesnre Ipessa ) Obtgation tax
f;;%:;mmgm measures
Bond sure {failed)

2o Capital Levy lpmtdb')‘
Gr General Obligation

= 19974 Bond ﬁm (passed)
1598 jumm Convention Centar General Obligation
ol 19994 Bond Measure {failed)

B 2000

' 20014
2002 !
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1973
1974
197S

1977
1978
%9
1980

1983 §
1984 .
1985 |
1986 4
1988

1990
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k1970 gy Solid Waste Planning

1976 R Metvopolitan Zoo

Metro’s

% 191 Solid Waste Dk 18 Recye -
REETeEs.  history of
1987 g Convention (ﬂ“ﬂ.l’ﬁw-hz:t:. sewice

Baseball Stadivm, bashetball

functions

et -

Regional Parks System
:g; ’ Exposition Center

1991,
1994 .

1997 .

lm-&nmmmwmm
1995 JEED Region 2040 Growth Concept
1996 .

1998 SEER Water quallty stream: sethnch reguistions
1999 .

Making the Land Use, Transportation,
Air Quality Connection
Orgeniaation (MPO} Flosalrs
Mandatory Council-of-Governments

et mese . Metro’s
history of
planning
functions

Regional Urban Growth Goals and Objertives
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. ** National Environmental Policy

Making the Land Use, Transportation,
Air Quality Connection

Federal Context

B¢ - MPO approval of federal

transportation funds

<+ 20~year plan, policies, needs

Act

+ Local coordination and public
outreach

< Multi-modal/inter-modal
plans and congestion
management

< Air quality conformity of
financially constrained system

Making the Land Use, Transportation,
Air Quality Connection

State Context

» State land use planning goals
< Public outreach '

+ Hierarchy of plans: state,
regional, local

< Strategies to reduce
reliance on the automobile

+ Land use alternatives

< Linking land use and
transportation
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Making the Land Use, Transportation,
Air Quality Connection

Metro Context

<+ Elected regional government

< Manages growth,
transportation, regional
parks and solid waste

< Operates zoo, convention
center, performing arts
centers and Expo center

<+ Serves as MPO for
Portliand region

< Allocates federal
transportation funds to 24 cities :
and 3 counties @

My -.

Making the Land Use, Transportation,
Air Quality Connection

Roles in the Region

< State land use goals establish

framework for planning in O

- Oregon Department of Transportation { state highways)

- Oregon Departmenmt of Land Conservation and
Development (state land use goals and
transportation pianning rule)

< Regional plans guide land use and

transportation planning

- Metro Charter, 2040 Growth Concept and functional plans
~ TriMet (Transit)

- Port of Portiand (Marine and air terminals)

>,
L4

Local plans control developmeent

permits and project implementation
- 24 cities
- 3 counties




Making the Land Use, Transportation,
Air Quality Connection

Metro at a Glance

Metro
CHizens
I 1
Metro Committes Office of the otice
For Citizen Council & Chief "
Involvement '_ Operating Officer ‘I_ of the Auditor
Metro E-R Office of Metro
Commission Attorney
I I I 1
pport Regional Solid Waste
::nmg Parks and And Planning °'z°::"
Greenspaces Recycling

METROG

Making the Land Use, Transportation,
Air Quality Connection

Metro Budget Facts
2002-03

+Total budget - $364 million
_ - 28.1 percent ($85 million) of

. authorized spending is allocated to
capital projects/needs

731 Full-time equivalent
B (FTE) staff

7 departments,
1 commission, 5 offices

METRO
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Making the Land Use, Transportation,
Air Quality Connection

. Expenditures by Function

Central Oregon Zoo
Services
7.3% Waste/

Planning

7.0%
Parks and
Open
Debr Spaces
Service 7.6%
7.5%
General
Fund
3%
NE%

Percent of current expenditures (2002-03) - $302,542,231 ®
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Making the Land Use, Transportation,
Air Quality Connection

< Where is Portland, Oregon?

< Growth in the region

< Metro history

< Planning history

+ 2040 Growth Concept framework

<+ Land use/transportation
implementation

<+ Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station
-5 trade corridor/Bi-State Compact
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Making the Land Use, Transportation,
Air Quality Connection

Industry Rises

< The Industrial
Revolution in the
mid-1800s gives
rise to shoddy
tenement housing
in crowded cities

< Urban
environment
becomes A ety T
increasingly | : 5 ‘ﬁﬁl o
polluted and -
dangerous

Making the Land Use, Transportation,
Air Quality Connection

Euclid Decision

% U.S. Supreme Court makes landmark
decision in Village of Euclid v.
Ambler Realty, setting the stage for
modern zoning of private land

< Cities across the country rush to
adopt zoning -- largely in absence of
any guiding plan, and primarily to

protect property values
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Making the Land Use, Transportation,
Air Quality Connection

Post-War nghways

< The National Defense
Highway System is
launched after Worid
War 11, and transforms
the landscape

< Farm towns across
the country
suddenly be-
come bedroom
communities
when new high-
ways link them - 3
to nearby cities ____

Making the Land Use, Transportation,
Air Quality Connection

70s Quiet Revolution

< National environmental policy

< Urban renewal
backiash

< Highway protests

< Urban support
programs
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Making the Land Use, Transportation,
Air Quality Connection

The Oregon Story

“"There is a
shameless threat
to our
environment and
to the whole
quality of life:
unfettered
despoiling of the
land. Sagebrush
subdivisions,
coastal
'‘condomania’...

Governor Tom McCall

METRG

Making the Land Use, Transportation,
Air Quality Connection

The Oregon Story

“...and the ravenous L
rampage of suburbia
in the Willamette
Valley all threaten
to mock Oregon’s
status as the
environmental
modet for the
nation.”

Tom McCall's
address to

the Legisiature,
January 8, 1973
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Making the Land Use, Transportation,
Air Quality Connection

Senate Bill 100

< Legislature adopts pioneering 1973
statewide planning program to limit
sprawl and protect forest and farms

< Legislation requires local
plans to meet statewide
goals; creates LCDC

< Urbanization
now focused
inside urban
growth boun-
daries

"y

Making the Land Use, Transportation,
Air Quality Connection

Portland’s Backlash

< In Portland, a backlash forms against a
plan for massive freeway building that is
already destroying urban '
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Making the Land Use, Transportation,
Air Quality Connection

Downtown in Decline

<+ Freeways focusing
growth in suburbs

< Downtown
buildings razed to
construct more
parking lots

<+ Urban renewal
replaces vibrant
neighborhoods
with sterile high-
rise apartments

Making the Land Use, Transportation,
Air Quality Connection

1972 Downtown Plan

Mayor Neil
Goldschmidt leads
reform movement,
and development of
Portland’s innovative
downtown plan:

< emphasis on
transit-oriented
development

< 24-hour
downtown with
more housing
and ground-floor
retail
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Making the Land Use, Transportation,
Air Quality Connection

Lid on Parklng

<» Parking lid in
Downtown Plan
slowed the loss of
historic buildings to
surface parking lots

< In 1977, the new
transit mall became
the new focus of
downtown
redevelopment,
making transit a
viabie option to
driving

Making the Land Use, Transportation,
Air Quality Connection

Highway Revolt

<+ Harbor Freeway
removed in 1976 to
make way for Tom
McCall Waterfront
Park

< Mount Hood Freeway
withdrawn in favor
of light rail transit
along the Banfield

‘ﬁ "hl-
k| B

< Shift freeway money
to multi-modal
projects




Making the Land Use, Transportation,
Air Quality Connection

Light Rail Opens

< Banfield light rail
opens in late 1986,
becoming the
centerpiece of
downtown plans in
Portland and
Gresham

“+ Westside light
rail to Hilisboro
bhegins in 1998

< Airport service
begins in 2001

METRO
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Opposition Forms
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<+Waestern
. bypass freeway
plan in rapidly
growing
Washington
County
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Making the Land Use, Transportation,

Air Quality Connection
LUTRA

< 1989 Westem =
Bypass proposal B
frames a new -
debate on regional ™
growth management

< 1000 Friends of Oregon
proposes LUTRAQ
alternative to status quo

< Linking land use and
transportation planning
becomes new mandate for
regional plans

Making the Land Use, Transportation,
Air Quality Connection

o

» Where is Portland, Oregon?
< Growth in the region

Metro history

Planning history

<2040 Growth Concept
framework

< Land use/transportation
implementation

< Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station I\
-5 trade corridor/Bi-State Compact 'g"
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Making the Land Use, Transportation, -
Air Quality Connection
2040 Plan Begins
< First regionati
growth goals
established in 1990 -
< Metro Charter
expanded by voters -
in 1992 to focus on
managing growth
% -
-
-
i
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2040 Concepts
N o~ ﬁ
— i __
4 B
¥ 2040 Growth
Concept
adopted in i
1995 @
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Making the Land Use, Transportation,
Air Quality Connection

2040 Growth Concept

< 50-year vision for
managing region’s
growth

< Incorporates best
parts of "Concepts I
for Growth options §

+ Kicks off an major
effort to enact the
new regional
vision through
local plans

Making the Land Use, Transportation,
Air Quality Connection

2040 Theme:
Growth in Centers

< Compact urban centers
built to human scale

< Mixed housing and
commerce served with
good transit

<+ Focus of civic
activities and
public services

< Parking ratios
established
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Air Quality Connection

2040 Theme:
Central City

Making the Land Use, Transportation,
Air Quality Connection

2040 Theme:
Protect Industry

< Maintain freight L
mobility on T
highways S

<+ Ensure quality
freight access to
ports and industrial
areas from region’s
highway and rail
network
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Making the Land Use, Transportation,
Air Quality Connection

2040 Theme:
Protect Rural Areas

< Create Green
Corridors along rural
state highways

< Mitigate urban
overfilow on rural
routes

< Maintain rural
separation between
Metro region and
neighbor cities

Making the Land Use, Transportation,
Air Quality Connection

2040 Theme:
Nature in the City

%+ Network of parks, trails Fo
and open spaces

< Protections for streams
and upland natural areas

<+ Green Streets - designs
that minimize runoff

< Manage hazardous waste
to protect streams and
groundwater




Making the Land Use, Transportation,
Air Quality Connection

2040 Theme:
Travel Options

< All streets retrofitted
to include sidewalks
and bikeways

<+ Better-connected
street systems that
allow easier walking
and access to transit

+ Frequent transit
service on all major
streets

Making the Land Use, Transportation,
Air Quality Connection

2040 Themes:
Streets for People

<+ Boulevard designs in LA
centers that promote
walking, bicycling and
transit, while creating
civic space and a sense
of community

<+ Street designs with
seif-enforcing features
that calm traffic to
posted speeds

G
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Making the Land Use, Transportation,
Air Quality Connection

< Where is Portland, Oregon?

< Growth in the region

<» Metro history

< Planning history

< 2040 Growth Concept framework

< Land use/transportation
implementation

< Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station
-I-5 trade corridor/Bi-State Compact

LT i

@ |

Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Focus on Multi-Modal

- <»Motor vehicle
- <Public transporta
: +Freight
<Pedestrian
& bicycle
+Street design

2



Making the Land Use, Transportation,
Air fuah Connection,
2040 ementation:

_Street Design Concepts

Throughways connect centers and provide
mobility across the region, and include
freeway and highway design types.

} Boulevards are transit, pedestrian, and
bicycle-oriented designs that serve centers
% and main streets.

Streets balance all modes of travel with
general traffic mobility in corridors and
neighborhoods.

Roads are vehicle-oriented with urban roads
that serve industrial areas and rural roads
that serve urban and rural reserves,

METRO

Making the Land Use, Transportation,
Air Quality Connection

2040 Implementatlon.
Sizing Major Streets

Throughway Up to 6 lanes 6-10 miles
Artarial Up to 4 lanes 1 mile

Coliectar 2-3 lanes 1/2 mile

tocal 1-2 lanes 330 to R3O

(%
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Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Connectivity

< Map key connections

\ < New streets at 10-16
per mile in residential
and mixed-use areas

| > Bike/ped accessways
i where street
connections not provided 53

' . < Maintains function and
helps state highways

n < Increase transit

E < 28 miles of new bike

Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Air Quality

CO/Ozone Maintenance Plan:

service 1.5% each year

<+ Complete LRT in
South/North corridor

facilities by 2006

’ - *» 9 miles of pedestrian
: improvements per year

s

34



Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Air Quality

. CO/Ozone Maintenance Plan:
"+ Local plan adoption of 2040
< Urban growth boundary

<+ Downtown Portiand
parking plan

. ** Regional parking
regquirements

Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Air Quality Results

*+ No violations since 1989

< Designated attainment
in 1997

< Credit for 5 percent
reduction in overall
mobile source

emissions use controls
- 2 tons/day less VOCs

- 3 tons/day less nitrogen oxides

- 19 tons/day less carbon monoxide

MeETRO
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Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Air Quality Trends

Oregon Ozone Trend
1991-2002

1 gl nliaaiols: gy
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Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Air Quality Trends

Oregon Carbon Monoxide Trend
1985-2002
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Making the Land Use, Transportation,
Air Quality Connection

<+ Where is Portland, Oregon?
“ Growth in the region

< Metro history

< Planning history

< 2040 Growth Concept framework “
< Land use/transportation
implementation -

“+Project implementation
-Westside LRT/The Round
-Eastside LRT/Gresham Civic Station L
-I-5 trade corridor/Bi-State Compact

Fostrire
uth Corrdeos

P RT
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Making the Land Use, Transportation,
Air Quality Connection

Eastside LRT

. Ll - . -
kY R Y T

<+Banfield LRT opened in 1986
- Ridership more than doubled since opening
~ 48,000 riders on average weekday

»Airport LRT extension opened in 2001 @

& Metro TOD program

Making the Land Use, Transportation,
Air Quality Connection

Gresham Civic Station...

Summer 1998

purchases 13.6 acres
of land

< Public/private partnership
to develop pg

(%



Making the Land Use, Transportation,
Air Quality Connection

..Gresham Civic Station...

D

“ Hill adjacent to MAX
station used for
dramatic effect and
building design
draws pedestrians
up hill through
mixed of transit
supportive uses

“ A station building
helps create transit

presence @

Making the Land Use, Transportation,
Air Quality Connection

Wk ...Gresham Civic Station

| Tl

[
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Making the Land Use, Transportation,
Air Quality Connection

Waestside LRT

*Completed in 1998
- Daily ridership averages more than 29,000 trips,
surpassing 2008 projections
- Transportation capacity equal to 1.2 highway lanes :

“»Portland street car opened in 2001

TR

Making the Land Use, Transportation,
Air Quality Connection

2040 Implementation:
Transit Trends

In 2002:
< MAX provides 27% of
weekday transit trips ;5902000

< MAX ridership has
increased four-fold
in 16-year history

< 88.6 million boardings

- 63.2 million bus trips

- 2%.4 uilon MAX trips e

- 287,3000 average daily boardings b
< 25th largest metro with' : :

13th largest annual Source: Tritet, m/:‘

transit ridership &)
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Making the Land Use, Transportation,
Air Quality Connection

he Round

MeTro

Making the Land Use, Transportation,
Air Quality Connection

The Round

...becomes a new downtown

7/



Making the Land Use, Transportation,
Air Quality Connection

he Round - Phase 2, 3...
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Making the Land Use, Transportation,
Air Quality Connection

I-5 Corridor

+I-5 splits
North Portland
neighborhoods

N
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Making the Land Use, Transportation,
Air Quality Connection

I-5 Interstate Bridge

Making the Land Use, Transportation,
Air Quality Connection

Railroad
Swing-Span Bridge

-3



Making the Land Use, Transportation,
Air Quality Connection

Recommendations

1. Widen I-5 to a maximum 3-lanes each way

.. 2. Increase I-5/Columbia River crossing from 6 to 10-
lanes

3. Add an LRT loop in the I-5 and I-205 corridors

4. Improve railroads for freight and inter-city passenger

5. Replace the railroad "swing-span” across the
Columbia River

6. Implement a Bi-State Land Use Accord

= 7. Fund and implement additional TDM/TSM strategies

- 8. Establish an Environmental Justice “Fund” @

iy wr

Learn more about Metro at
www.metro-region.org

Download this slide show at
ftp:/ /ftp.metro-region.org/pub/greenhousegasproject.ppt

Andrew C. Cotugno
Planning Director
Metro
503-797-1763
cotugnoa @metro.dst.or.us
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HAROLD STITT

SENIOR TRANSPORTATION PLANNER
CITY OF ENGLEWOOD, COLORADO

“CONNECTING THE PIECES:
TRANSIT ORIENTED DEVELOPMENT?”
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vigerate the community
Long ferm financial viability
Make :
Prudent investment
Buiid o iransit connection

Open on time

Business growth and job creation
Increased tax base

Ecconomic stability and d

Cleans environment

Eliminaies blight

Reduces sprawil. creates nublic space
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City funded public improvements

Retail developer

Major general retailer

Residentiai developer

Regional Transportation District
Total Budget

Environmental issues - underground storage
tanks. askestos, PCBs. BTEX. PCE

City creates Englewood Enviict
Foundation {EEF)} —~ estabiished {
redevelopment. and reuse

|l
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EEF takes title. environmental
assessments. remediation. takes property
through State VCUP process

Cooperative Multi-Party Eftort —~ EEF. City.
Private Developers. State Health. Tri-
County Health. and USEPA-Region 8 join
together.

Liability/Cost-Sharing Apportionment
~ cooperation among multiple
partners critical to property
development




Hapid eHective six month pubin:

Adantive Reuse —

Cenverted former retail departm
Civie Center. created 12 .550m° (¢
mmunity space

1AM ew o 5tr

:on materiats b
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Multiple funding sources. project phasing

750 new jobs created and new sales tax
revenues

New housing choices

New commumty confidence




It isn't easy!
Be ciear about goals
must provide Vision

Public sector must participate as full pariner

Think long term and be persistent

Provide ctfent:ve incentives

9/
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Markets change

Create supportive plans and development

regulations

Land use diversity reduces community risk

Coordinate. cooperate and collaborate

Maintaining flexib
development stac

bt



Partnering Dptween the city and the
deveicper ic finance and construct
improvements when planned project
dens:iies are not able to cover the
required infrastructure.

Educating retailers about shared
parking. sinaller retail formats. and
multiple retaiiers per block is an
important part of gaining retail support
for compact mixed-use development.

Projects should strive to create a
strong sense of civic and cultural
identity io become a focal point for
the community.

Mixed-use development is *xnim, ahie
p




Targets for mixed-use ratios should be
established early on to develop a mix of
uses appropriate for the surrounding
community.

Well designed central spaces that
combine circulation elements with open
space amenities are very desirable.

When possible. renovating existing
structures instead of constructing
new buiidings provides a sense of
authenticity.

a¢
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City of Englev.ood

Community Development Department
1000 Engleviood Parkw. ay
Engleviood. Colorado 80110-2373
303.762 233

Aw.englewoodgov.org

hstitt ¢ englewoodgov.org
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PROMOTING SUSTAINABLE
URBAN WASTE AND LANDFILL GAS MANAGEMENT
POLICY EXCHANGE

New Dethi o Agra, India

November 9 - 16, 2003



EXECUTIVE SUMMARY

Statistics indicate that India’s municipal solid waste is increasing at a rate that is already
problematic and will continue to be so in the near future. This growth in waste volume will in
turn produce a corresponding growth in GHG emissions unless significant measures are
undertaken to reduce the growth rate of these emissions. Currently, however, in India, there is no
systematic process to address the reduction of GHG emissions through solid waste management.

The Greenhouse Gas Pollution Prevention -Climate Change Supplement (GEP-CCS), a
USAID/India project, has been working to identify and propose viable technology and planning
interventions to Indian municipalities with the objective of improving municipal solid waste
management practices and services to reduce the growth rate of GHG (methane) emissions from
urban waste. Outreach and awareness activities connected with these efforts, and the fast
approaching deadiine to tmplement the Government mandated MSW regulations have prompted
a number of Indian municipalities to request technical assistance for addressing the development
of sanitary landfills and designs for landfill gas control.

In response to this need for information on solid waste and landfill gas management and with
discussion with USAID, the LBG/GEP-CCS team designed and developed a policy exchange
visit to India entitled, Promoting Sustainable Urban Waste and Landfill Gas Management
Policies. The policy exchange was designed to provide Indian stakeholders with a
comprehensive understanding of the concepts and processes involved in developing sustainable
municipal solid waste solutions.

LBG/GEP-CCS has developed a collaborative partnership with the city of San Diego
Environmental Services Department and SCS International Engineers. These institutions have
expressed a long-term interest in supporting Gol initiatives and programs regarding MSW
management and development. With the approval of USAID, the LBG/GEP-CCS team invited
Mr. Richard Hays, Director of the City of San Diego’s Environmental Services Department and
Mr. Steve Hamilton, a seasoned LFG expert and a member of SCS International Engineers, to
India from November 9 — 16, 2003 under the policy exchange mechanism, to promote best
practices in municipal solid waste management operations and appropriate landfill gas
technologies.

LBG/GEP-CCS selected the City of San Diego
Environmental Services Department to be a resource for this
Policy Exchange for their prominence as a leading municipal
body promoting sustainable solid waste management
practices in the U.S. Created by the San Diego City Council in 1988, the
Environmental Services Department was designed to ensure that all
residents of San Diego are provided with a clean, safe, and ecologically-
sound environment and to pursue waste management strategies that
emphasize waste reduction and recycling, composting, and
environmentally-sound landfill management to meet the City's long-term ENVIRONMENTAL
disposal needs. The Department is organized into six divistons; Collection g}&i :T] N?J&?
Services, Energy Conservation & Management, Environmental Programs,
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Promoting Sustainable Urban Waste and Landfill Gas Management Policv Exchange

Environmental Protection, Refuse Disposal. and Resource Management.

The City of San Diego is currently conducting a cross-border environmental program. the San
Diego-Tijuana Border WasteWise initiative, aimed at promoting waste reduction among
businesses on both sides of the San Diego-Tijuana border.

The State of California has mandated (AB 939, 1989) that all cities reduce waste disposed of in
landfills by 25% by 1995 and 50% by the year 2000. To meet this mandate. City of San Diego
devised a working plan called Plan 2000. The 25% diversion goal has already been met and
surpassed, and they are currently working towards reaching the 50% reduction level.

In addition to the City of San Diego, SCS International Engineers . e
. T SCS ENGINEERS
complemented the policy exchange team as an award-winning.

employee-owned, engineering and construction firm specializing in solid waste management and
environmental services. Since 1970, SCS Engincers has been a national leader in the planning.
permitting, investigation, design, construction, and operation of LfG control and energy recovery
systems. SCS offers comprehensive solid waste planning services to assist in achieving their
clients” goals in solid waste management, including:

— Waste disposal and diversion charactenzations.

— Waste reduction, recycling, and green waste diversion program planning and
implementation.

— Solid waste facility siting, feasibility studies, facility design. and permitting.

— Collection services and facility development procurements {(Requests for
Proposals and Requests for Qualifications).

— Regional Solid Waste Management Plans, Household Hazardous Waste Plans,
Collection Productivity and Routing Studies, and Waste Audits.

— Evaluation of alternative financing methods.

SCS Engineers has completed more than 2,000 landfill-engineening assignments for municipal
and industrial clients in over 40 countries. Landfill projects in the Asian region have included
work on the following:

- Landfill Gas-to-Energy project (Kamphangsaen Landfill. Nakohn Pathom. Thailand}
- Landfill Gas-to-Energy project (Sang-Am Landfill, Seoul, South Korea)
- Landfill Gas Control System Design (Taichung, Taiwan {ROC))

The visit was structured to provide a comprehensive perspective of MSW and LfG capture
operations, management, project development and conventional/hybrid financing mechanisms in
the U.S. and best practices in municipal waste management. This policy exchange focused on
providing training and exposure to MSW best practices for two cities, Delhi and Agra, and
included an appearance at the Climate Change Technology Bazaar and Conference in Delhi. a
presentation during the USG sponsored half-day side event at the Conference and a number of
various meetings with senior state and federal executives in Delht and Agra.

L]

CLIN 6: Policy Exchange Visits Between U S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visit
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

As an overall finding from this Policy Exchange, it is clear that there is an urgency to the
interest/need of municipal officials in employing better waste management practices, developing
sanitary landfills and eventually incorporating landfill gas technologies throughout India. There
are however, a number of issues and questions that need to be further addressed to ensure a
smooth transition to improved municipal waste management practices and sanitary engineered
landfills including:

a

The development of a better understanding of options and strategies for the design
of disposal projects which are environmentally as well as financially viable.

The incorporation of lessons learned from other (USAID) MSW projects that have
been successful in other emerging economies/countries such as Egypt.

How can municipalities structure and fund their full waste management costs,
including collection procedures and billing structures?

What are the necessary steps to ensure sound monitoring and evaluation of MSW
services and sites including those sites being operated by private companies under
contract?

What is the potential of cellaborating with a partnering city or state in the U.S to
develop similar programs such as WasteWise?

How can heritage site cities such as Agra, wheo facing a high floating population of
tourists and day-trippers deal with the increasing volumes of waste?

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visit

oo



Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

I. BACKGROUND ON THE POLICY EXCHANGE APPROACH

Under the GEP-CCS project, considerable work has been done to identify and propose viable
technology and planning interventions for MSW management to Indian municipalities. Various
capacity building initiatives been implemented under this program by LBG.

In Delhi, currently around 7000 tons of MSW is being generated per day, of which
approximately 6000 TPD are collected and dumped on three operational sites. Not only is there a
shortfall in capacity to dispose of the MSW generated, but the current methods of disposal are
environmentally unsustainable. Interactions with senior officials at Municipal Corporation of
Dethi (MCD) indicated both a commitment to and a growing sense of urgency in addressing the
capacity shortfzall problem.

The need to initiate necessary measures on a priority basis was evidenced by MCD’s MOU with
IDFC and proposed plans for new landfill facilities. There was special interest expressed by
MCD in acquiring a better understanding of options and strategies for design of disposal projects
that are environmentally as well as financially viable. In response to this interest and in
continuation of its efforts under GEP-CCS, LBG arranged a visit from Mr. Richard Hays,
Director of the City of San Diego’s Environmental Services Department and Mr. Steve
Hamilton, Sr. Team member, SCS Engineers to facilitate an exchange of information on
municipal solid waste management and landfill gas strategies pertinent to the needs of Indian
municipalities.

Il OBJECTIVES

To implement a policy exchange that provided an opportunity:

o To actively engage a broad group of key stakeholders in the development of municipal
solid waste facilities.

o To identify conventional and hybrid financial approaches and methodologies associated
with landfill design and development.

o To provide an understanding of the obstacles and barriers associated in designing and
planning sanitary landfills to reduce/ capture GHG emissions in India.

Iil. ANTICIPATED OUTCOMES

2 A better-informed group of municipal policy/decision makers associated with landfill
design and development at the city, regional, and national levels.

CLIN &: Policy Exchange Visits Between U.S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visit

e



Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

a Establish linkages between Indian decision-makers/ institutions/ professionals and San

Diego’s Department of Environment Services and SCS International Engineers, which
could lead to collaborative relationships in the future. The possibility of forging a twin
city arrangement could be explored between San Diego and Agra or New Delhi.

Create momentumn to support the use of best practices/guidelines for sustainable landfill

gas to energy project design and development.

IV.  Policy Exchange Schedule

New Delhi, India

Sunday, November 9, 2003

a Welcome / Program Brief - GEP- CCS Chief of Party Ms. Suzanne Young
Monday, November 10, 2004

o Climate Change Technology Bazaar Opening

0 National Institute of Urban Affairs (NIUA)
Tuesday, November 11, 2003

0 Municipal Corporation of Delhi - MSW Site Visits

a U.S. Government Side Event - Climate Change Technology
Wednesday, November 12, 2003 (New Delhi)

0 Roundtable Discussion/Training - Municipal Corporation of Delhi
Thursday, November 13, 2003 (New Delhi)

Q Debrief - Municipal Corporation of Deihi

0o USAID/ India Mission

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visit
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

Agra, India

Friday, November 14, 2003 (Agra)
@ Agra Mayor - Mr. Kishoni Lal
a Agra Divisional Commissioner
0 Agra Municipal Corporation
o MSW dumpsites visits

0 Roundtable discussion with Agra Municipal Corporation officials

V1.  Overview of Meeting Notes

Sunday, November 9, 2003
Welcome / Program Debrief

Ms. Suzanne Young, GEP-CCS Chief of Party and leader of this policy exchange reviewed the
schedule for the overall exchange, reviewed prepared presentations and suggested changes,
provided additional background information on institutions and answered any outstanding
program and/or logistical questions.

Monday, November 10, 2003

Climate Change Technology Bazaar and Conference

The Climate Technology Bazaar was an international exhibition organized by the Confederation
of Indian Industry (CII), in partnership with the Ministry Environment & Forests (MoEF). This
unique event was an opportunity for businesses from developed economies (Canada, UK,
Germany, Sweden, Denmark, USA, Japan etc.) to achieve Greenhouse Gas (GHG) emission
reduction by showcasing appropriate technologies and services for companies in India.

a. The international and national exhibitors included a USG booth on US-India Cooperation
on Chmate Change. Over 5000 visitors participated in this four-day exhibition
showcasing state-of-the-art technologies in various fields including: renewable energy.
energy from waste, resource conservation, and energy efficiency technologies.

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visit
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

b. Ministry of Environment and Forests (MoEF) organized various conferences and
workshops on subjects related to Climate Change and technology transfer and adaptation.

¢. Major Themes of the Bazaar included the following: Climate-Friendly Technologies:
Technologies that encouraged manufacturing and industrial operations with the use of
such technologies that minimize GHG emissions and thereby reduce their environmental
“footprint”. There was also a Carbon Bazaar for companies and countries interested in
emission reduction trading.

NIUA Seminar

A half-day seminar was organized in partnership with the National Institute of Urban
Administration (NIUA) on the theme of Urban Waste Disposal and Landfill Gas Management —
International strategies for the Indian context. The seminar was held at the NIUA office. NIUA
had partnered with GEP-CCS on the municipal waste capacity building efforts under CLIN 8,
hosting an earlier training as well as having been a responsive partner with USAID on numerous
other past and ongoing urban initiatives including the RUDO FIRE project. The objective of the
seminar was to provide both a structured interface with decision-makers representing a cross-
section of stakeholder interests on municipal waste management and to reinforce NIUA’s
leadership role. Designed to synergize with the MCD training program scheduled later in the
policy exchange program; the scope and audience for the seminar was broader than that of the
MCD training program, including infrastructure financial institutions, as well as Gol, NGOs, and
academia.

The seminar had approximately 25 participants from diverse organizations such as Ministry of
Urban Development, MCD, NDMC, Delhi Cantt. Board, IIPA, HUDCO, IL&FS, IDFC, HSMIS
(Lucknow), IIT-Delhi, Lee Associates. Mr. N. Bhattacharjee from USAID RUDO and senior
officials from NIUA were also present at the event

The seminar opened with a round of introductions, followed by a welcome address and a brief
introduction on GEP-CCS by Ms. Young. Mr. Hays gave a presentation on his experience
addressing San Diego’s MSW challenges, and provided details on the policies/institutional
systems currently in place in San Diego. He also showed a video film on V-TRAC - the satellite
based garbage collection monitoring system being used in San Diego. This video generated a
great deal of interest among the participants.

This was folowed by a presentation by Mr. Hamilton, in which he explored the technical and
financial aspects associated with landfill gas management. He also elaborated on the various
options available and emerging technologies for reuse of L1G.

Some of the points that were raised in the discussion that followed are given below:
o Technical details of landfill design viz. details of liners used, systems for leachate

treatment, depth of landfill sites. In this context, Mr. Hamilton emphasized that state-of-
7

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Excharge

the-art technologies should not be merely superimposed on the local context; instead
more cost-effective technological options might be found to be more appropniate o the
local context.

Cost details were discussed e.g. per ton cost for building, operating and closing landfills.
Also discussed were the funding structures (including tipping fees) used for covenng the
cost of MSW operations and recovery of costs by recycling, composting etc.

Experiences (if any) with collaborations between municipalities. Mr. Hays mentioned
that there had been no experience in San Diego. However, he did mention the
collaborative projects undertaken with Mexico under the WasteWise program.

Experience with composting. Mr. Hays informed that there had been little or no success
in San Diego with composting of MSW due to existence of hazardous matenals (mamly
heavy metals from electronic waste) being present in the compost. Accordingly.
composting is being done on a limited basis in San Diego from simple green materials
(similar to horticulture waste), and is not being used as a fertilizer substitute. but as a soil
amendment.

Process for selection of waste collection company and contractual arrangements for the
same.

Normns for charges levied by waste collection companies, on waste generating entities
(individuals, institutions or industry). Mr. Hays informed that these could be set by the
city or negotiated — the exact arrangement varies from city to city. Mr. Hamilton
mentioned Egypt’s experience with introduction of charges for MSW services. In that
country’s case, an additional charge was added on the electricity bill to pay for these
services. to overcome the logistical and perception barriers associated with collection of
such service charges separately. Mr. Hays added that in the U.S. as well several cities
levied a flat amount for SW services, along with the water bill.

Technical and financial details of LFG recovery systems were discussed e.g. use of liners,
compacting layers, vertical versus horizontal wells, lifespan of gas generation. piping
systems, capital cost.

Experience with privatization processes — Mr. Hamilton provided details of the Egyptian
experience and how it was an evolutionary process, wherein refinements kept taking
place on an on-going basis.

Details of the annual customer satisfaction rating conducted in the city of San Diego by
independent organizations.

CLIN 6: Policy Exchange Visits Between U S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visit
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Tuesday, November 11, 2003

Site Visits to MCD Landfill Facilities

In order to provide the visiting experts a better perspective on the landfill operations and
practices in Delhi, visits were organized in coordination with MCD to two landfill sites, namely
Okhla and Ghazipur. A brief visit was also included to the Rajiv Gandhi Park which had been
developed on a closed landfill site. Mr. Khandelwal and Mr. T. Ahmed from MCD accompanied
the international experts on the site visits.

The Okhla site covers an area of approximately 56 acres with a filled up depth of around 9
meters of which 4 meters is above road level. The site receives about 1200-1300 Mt/day garbage
of Central, South Zones and part of Najafgarh Zone. As sanitary landfill facility, its leachate s
collected in the drain at the backside of the landfill and provision has also been made for
collection of landfill gas. Mr. Hamilton complimented the quality of operations at the facility,
and provided his observations in the visitors’ book.

The Ghazipur site covers an area of about 70 acres, and receives garbage of 2500 Mt/ day. The
solid waste brought to this site consists largely of abattoir waste from the chicken and poultry
market from within the vicinity. Consequently, there is greater prevalence of birds at this site.
Slight evidence of fires due to landfill gas was also observed.

USG Spensored Side Event for the Climate Change Technology Bazaar and Conference

The USG side event for the Chimate Change Technology Bazaar focused on US-India
cooperation on climate change. Richard Hays made a presentation on Solid Waste Management
and Climate Change during an afternoon event which included presentations by Glenn Whaley,
Director Environment, Energy and Enterprise, USAID/India, Harlan Watson, Sr. Climate
Change Negotiator, US Department of State, David Garman, Assistant Secretary, US
Department of Energy and Prodipto Ghosh, Secretary, Ministry of Environments and Forest,
Gol. Steve Hamilton, along with the key members of the LBG Global Environment Team in
Delhi, also attended in support of this side event sponsored by the USG.

Wednesday, November 12, 2003

MCD Training Program

An intensive one-day training program was organized for MCD officials on the theme of
Strategies for Sustainable Urban Waste Disposal and Landfill Gas Management. Interactions
with senior officials at MCD revealed considerable interest in acquiring a better understanding of
options and strategies for design of disposal projects that are environmentally as well as
financially viable. The training program was organized specifically in response to this need.
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Promoting Sustainable Urban Waste and Landfill Gas Managemeni Policy Exchange

The program was conducted at MCD'’s office at India Habitat Centre. Approximately 20 people
participated in the program, and encompassed senior and mid-level officials from MCD
associated with planning and implementing landfill facilities for the city. In addition. there were
representatives from JICA and IDFC.

The program began with a round of introductions, followed by a presentation by Mr. Ravi Dass,
Deputy. Municipal Commissioner, on the status of SWM in Delhi. Ms. Young then brefly
introduced the GEP-CCS project.

Mr. Hays and Mr. Hamilton provided a brief perspective on international trends in the field of
MSW management. Mr. Hamilton emphasized the need for customized solutions for each
location. He highlighted two important elements for a successful solid waste management
system, namely — (a) efficient collection since this encompasses 95% of the environmental and
health impacts associated with SWM.: (b) statistically appropriate sampling of the waste stream
across different seasons/ areas. He also emphasized the need for proven technology appropnate
for the local context.

Mr. Hays showed the film on V-TRAC, followed by a presentation on the San Diego experience
with SWM. In the question and answer session that followed some of the points that were raised
are given below.

¢ In response to a query on factors contributing to the high customer satisfaction rating in
San Diego, Mr. Hays identified high collection efficiency and pride in work performance
(especially among drivers). With respect to the latter, he mentioned that workers had
been involved in developing solutions including the V-TRAC software.

o Details of the collection and transportation system were discussed viz. frequency of
collection, size of collection bins, and kind of trucks used, cost details, charges levied to
the customer. Providing details on these, Mr. Hays stated that collection frequency could
be as low as once a week (for all climatic conditions). The bins were approximately 90
gallons. The trucks used included both fully and semi-automated varieties, the latter
being more useful for narrow streets. Charges to customer included, $9.80 for SW
collection per month, $4 for greenery collection and $4 for recycling undertaken. With
respect to cost of disposal, Mr. Hays mentioned that this could vary substantially between
cities. In the case of San Diego it was $40 per ton, while in the case of New York this
cost was as high as $100 per ton. The variations were attributable to land costs and
disposal solutions used (on the eastern side of USA, WTE projects were common which
are typically more expensive than other disposal options).

o Process of rationalization of manpower (especially in the drivers category). Mr. Hays

mentioned that they did not undertake much retrenchment. instead several of the
personnel were diverted to the growing recycling program.

10
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

o Reasons for varied levels of privatization undertaken across different cities. Mr. Hays
expressed the view that a well-run city managed system was likely to be more
economicalty efficient than a privately owned one, given the absence of profit making in
the former.

o Agency responsible for collection of hazardous waste from households. It was clarified
that the responsibility for this lay with the municipality.

o Recycling requirements mandated for city agencies, as per law (AB939). Mr. Hays
informed the group that as per the State of California law, the requirement to recycle was
50%, which was difficult to achieve in reality. Most cities were achieving up to 40-42%
recycling.

o Factors contributing to high levels of segregation achieved in the US, at the household
level. In the context of San Diego, Mr. Hays identified the high percentage of a well-
educated population as being an important facilitating factor since it made the citizenry
more amenable to public education/ awareness initiatives. Further highlighting the
importance of this factor, Mr. Hays added that in Mexico not even a 3% segregation rate
had been achieved. Mr. Hamilton once again emphasized the importance of undertaking
a proper waste stream analysis in order to design appropriate strategies for segregation
and reuse. Awareness creation through children was another effective strategy. In the
context of Dethi, it was felt that multiple approaches might be required to address the
different segments of population.

Mr. Hamilton discussed the public/private approaches to addressing MSW needs by pointing out
that the municipality wili always have the ultimate responsibility for managing solid waste
issues. As a result, the service will never be truly “privatized” rather, the private sector may
become an active and significant “participant” in solid waste management. Therefore, it is
important for the municipality to understand the range of issues associated with effective
contract management, including the identification of:

» minimumm technical requirements,

» minimum results and performance standards,

» performance monitoring, and

» penalties for failure to perform by the contractor.

This led to a discussion of the importance of public awareness about the goals and processes of a
new MSW project, including the importance explaining the public health impacts associated with
MSW issues.

Several waste management options were outlined, such as composting and incineration, as well
as their respective environmental impacts.

The advantages of a full-cost accounting approach to costing an MSW project were also
discussed, including the need to anticipate and estimate post-landfill-closure costs. Mr.
1
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange

Hamilton explained the fee collection technique that has been adopted by several cities in Egypt:
including a graduated cost for total MSW management that is included in the electricity bill, with
the rate for MSW indexed to a consumers power usage.

Mr. Hamilton provided a review of the technical issues surrounding landfill management,
including the environmental impacts of landfills (air pollution, leachate production, odor, siting,
etc), which led to a discussion of elements needed for the effective operation of a landfill:
moisture management, landfill depth/height, leachate collection (linings, wells), gas collection
(pressure/concentration gradients, wells, piping), and operational changes over different seasons.
He presented examples of proven landfill gas management technologies, such as flaring, landfill-
gas-to-energy, and use as a fuel for on-site or nearby consumers of natural gas. Mr. Hamilton
also described some emerging uses for landfill gas, such as fuel for micro turbines, vehicles, and
fuel cells.

The question and answer session was followed by a video on San Diego’s vision for the future.
Then Mr. Hamilton gave a presentation on technical options for disposal. In the context of
composting, Mr. Hays shared his concerns with respect to the environmental and health risks
associated with the same. Mr. Hamilton added that in Egypt use of compost was restricted to
horticulture purposes and desert reclamation. He also cautioned against sales pitches by
technology suppliers, especially for in-vessel composting.

After the presentation, Mr. Negi mentioned that in the next 3-4 months MCD would need to
appoint a consultant to study the waste streams and identify appropriate technologies. He
expressed interest in exploring collaboration possibilities with SCS Engineers.

Mr. Hays went on to distribute public awareness material prepared by his department, as well as
service badges used by his staff.

Mr. Hamilton then gave a talk on the privatization process, with specific reference to the
Egyptian experience. He emphasized the importance of a planning process for developing a clear
understanding of the current situation and the desired end-result. He mentioned that biliing for
SWM services could be merged with the electricity and water bills, with the money being
subsequently transferred from the concerned utility to the SWM agency. Moreover, as in the
Egyptian case, an equity element could be incorporated wherein higher charges could be levied
for households having higher levels of electricity consumption.

Thursday, November 13, 2003

Meeting at MCD

Following the training program of the previous day, a meeting was organized with Mr. Rakesh
Mehta, Commissioner MCD to debrief him on the previous day proceedings. Mr. Negi and Mr.
Khandelwal from MCD were also present at the meeting. In the course of the discussions. some

of the points that were raised were as follows:
12
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Mr. Mehta enquired about details of San Diego’s SW systems, fee structures, and
infrastructure etc. Mr. Hays invited Mr. Mehta for a visit to San Diego, to see their
systems first hand.

Approach to staff management and motivation techniques used were also discussed. Mr.
Hays informed the Commissioner that in San Diego, there are performance evaluation
systems, as well as a reward scheme for good performers. He added that further
reductions in staff were being considered for cost reduction; moreover, they have a
system for sharing the savings resulting from such measures.

On the possibility of privatization of the service, Mr. Hays said if public operations were
cheaper and more efficient, there was no argument in favor of privatization. He added
that in most big cities of the US, SWM was a public service. Mr. Hamilton clarified that
while collection was usually a public service, disposal was more often in private hands.
He said that “privatization” was a misnomer since either ways, SWM remained a public
responsibility — the more appropriate description would be “private sector participation”.

Mr. Hamilton gave details of the Egyptian experience with privatization as well as the
Mexico experience with engaging the rag-picker community — both of which elicited
considerable interest among the MCD officials. Mr. Mehta was particularly interested in
the Egyptian model for levying of charges from households' for SWM services provided.
This entailed loading of the entire cost of SW systems (including contract monitoring,
closure, non-collection, street sweeping etc.), onto the electricity bill (Approximately 3-
4% of electricity bill in Egypt.). Mr. Mehta began immediately exploring the possibilities
of introducing a similar charge on the electricity bill. He added however, that it could be
made acceptable only if there was complete transparency on the utilization of these funds
for the purpose of SWM services.

In the context of privatization process, Mr. Hamilton emphasized the importance of good
contract definition, contract-monitoring systems and last but not the least, public
awareness.

Issues related to segregation were also discussed. Mr. Mehta said that this was a critical
block in the privatization process. Mr. Hamilton observed that segregation was unlikely
to succeed until collection systems were made efficient. Once people see cleaner
surroundings, they are likely to become more aware and proactive in supporting
segregation efforts. Mr. Mehta concurred with the need for public awareness and
engagement, adding that possibly schools could be involved for this purpose. In this
connection, visits could be organized to landfills, to increase awareness of the problem.

' Charges to large industrial and commercial users, would be negotiated individually depending the solid waste
profile and quantities generated.

13
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o Mr. Mehta enquired about the solid waste experience in China. Mr. Hays said that from
his observations during a recent trip, he did not find the systems very evolved. Collection
is fairly good, but disposal is poor with 90% of the solid waste dumped in open fields.

o Mr. Mehta mentioned that there are plans to introduce biodegradable plastic bags in
Delhi. They have already floated a tender for companies to supply these bags.

Meeting at USAID

A debnefing meeting was held at USAID for the visiting experts to share their observations with
USAID officials. Mr. John Smith-Sreen, Mr. K. Balakrishnan (USAEP) and Ms. Knsten Easter
(USAEP) were present at the meeting. Some of the salient points made were as follows:

o In general Mr. Hamilton found the stakeholders to be technically sound. He however
added that while there was a change process underway, it appeared to be piecemeal.
There was a need to adopt an integrated approach, and for this purpose some handholding
could be provided. He also emphasized the utility of a statistically relevant waste
characterization study.

o Mr. Mehta’s keen interest in the Egyptian approach for levying charges as well as other
aspects of the Egyptian experience was discussed.

o Mr. Hays emphasized,

o the need for a systemic approach — one which could not be provided by engineers
alone;

o the importance of education as a crucial link in the process;

o the role of change agents/ leaders to drive the change process;

o the need for customized solutions/ models appropriate to different socio-economic
contexts (e.g. picking line approach for rag pickers rather than segregation at the
household level — this way reduce job losses, and also improve condition of rag-
pickers. Mr. Hamilton mentioned the Mexico experience with rag pickers in this
context, which elicited interest on the part of Ms. Easter.)

o Issues related to composting were also discussed. Ms. Young drew attention to the fact
that in India composting is done for mixed MSW, as against just green waste in San
Diego and elsewhere. Mr. Balakrishnan added that the compost market in India suffered
from the low fertilizer prices.

o Mr. Hays offered to host visitors for study tours to San Diego and Mexico.

14
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Friday, November 14, 2003
Series of Meetings in Agra
il
Meeting with Mr. Kishorilal Mahore, Mayor Agra Nagar Nigam (ANN)
e Mr. Mahore welcomed the U. S. Experts and thanked LBG and USAID for making -
their visit possible.
¢ He mentioned that Agra is growing rapidly and there is a significant development n
work taking place that results in debris contaminating the municipal solid waste
(MSW)
[
e Agra has initiated several efforts to streamline collection but is faced with typical
problems of a small and growing town. The infrastructure for collection and .
disposal of waste is proving inadequate. The existing dumpsites have become full
and for the new site there is an acute shortage of funds. -
'
¢ He welcomed suggestions and possible tie up with San Diego, which is similar in
population size to Agra and has a number of large tounsts, or another city.
¢ Mr. Hays conveyed the message from Mayor of San Diego to Mr. Mahore and
provided details of the MSW practices followed by them.
"
e Mr. Hamilton narrated his experience with the USAID MSW project in Egypt,
comparing similar MSW issues in the city of Cairo to Agra, both being ancient ;
cities with high seasonal tourist influxes. "
Meeting with Mr. B. M. Meena, Divisional Commissioner, Agra division :
i
e The team apprised Mr. Meena of the purpose and objectives of the MSW policy
exchange visit and suggested the potential for cooperation with municipalities in the
TTZ area. i
e Mr. Meena welcomed the idea and suggested that the work in Agra would prove '_i

highly useful for replication in other cities nearby. In this regard he also suggested a
creation of sister city concept between Agra and San Diego.

Agra Site Visits

15
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The Mayor personally escorted the group on a visit to a proposed landfill site, and the existing
Municipal dump site. This site was more typical of conditions in other Indian municipalities,
with many birds, animals and humans on the dump itself. Steve Hamilton called attention to a
number of small landfill fires.

Meeting with Mr. S. K. Singh, Municipal Commissioner ANN

e Mr. Singh related his experiences and observations during his recent visit to the city
of Los Angeles’ solid waste management facilitics. He welcomed the initiative of
USAID and the LBG team for the exchange of information on this very important
subject.

¢ He made a presentation on the details of the Agra city, solid waste collection,
transport and disposal. He mentioned that ANN was in the process of evaluation of
a proposal for MSW disposal based on the Plasma Arc technology.

Presentation at the ANN

The Mayor and Municipal Commissioner and number of officers of ANN participated in the
discussions. A comprechensive presentation was made by ANN that highlighted the problems
faced by the corporation on disposal of MSW. Mr. Hays provided details of the state-of-the-art
technology that is employed in San Diego. The use of LNG vehicles for transportation of MSW,
and the potential for the conversion of landfill gas to LNG was discussed. Similanities in
population and area but differences in economic conditions and composition and practices were
considered. Both the cities expressed interest in working together to improve the conditions of
MSW collection and disposal in an economically viable manner.

The discussions between LBG/GEP-CCS and Municipal officials assisted in identifying urban
best practices related to solid waste management, creating interest in the formation of cross
municipality committees, and the development of a prioritized MSW action plan for the Taj
Trapezium Zone in Agra. Topics discussed also included technical monitoring and reporting,
financial monitoring and reporting, and benchmarking.

16
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VII. FOLLOW-UP OBSERVATIONS AND NEXT STEPS

LBG/GEP-CCS will continue to coordinate with the visited U.S. institutions and follow-up on
potential areas of collaboration and gather additional information for the participants. Over the
course of the meetings there was strong interest of continuing to work together with the City of
San Diego and SCS Engineers as mode! organizations who have excelled in the field of MSW.

Programs or activities that were developed by the City of San Diego and SCS that were of
interest included the following:

San Diego’s MSW challenges, policies and institutional systems currently in place in San
Diego

San Diego’s V-TRAC - the satellite based garbage collection monitoring system being
used in San Diego.

Technical details of landfill design viz. details of liners used, systems for leachate
treatment, depth of landfill sites

Cost details e.g. per ton cost for building, operating and closing landfills.

San Diego’s WasteWise Sister City Partnership program

Norms for charges levied by waste collection companies, on waste generating entities
Technical and financial details of LFG recovery systems were discussed

Technical options for disposal

The privatization process and the importance of a planning process for developing a clear
understanding of the current situation and the desired end-result.

In particular, Mr. Negi and Mr. Mehta from the Municipal Corporation of Delhi showed a very
keen interest in continuing to work with the City of San Diego and SCS Engineers in the future
as they identified a number of programs that could be easily replicated in Delhi. In particular:

Mr. Negi from MCD expressed a strong interest in hiring a consultant to study the waste
streams and identify appropriate technologies that would be economically and
technologically viable. In particular Mr. Negi expressed an interest in exploring
collaboration possibilities with SCS Engineers.

Mr. Mehta was very curious to learn more about San Diego’s SW systems, fee structures,
and infrastructure etc. This conversation led to Mr. Hays inviting Mr. Mehta for a visit to

17
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San Diego, to see first hand and further explore the possibilities of incorporating such as
system in Delhi.

- Mr. Mehta was particularly interested in SCS’s Egyptian model for levying of charges
from households’ for SWM services as well as 1o exploring the possibilities of
introducing a similar charge on the electricity bill as was done in Egypt.

Agra was also identified as a city that could easily adapt much of the work that Mr. Hamilton
conducted for the Cairo, Egypt Project under SCS Engineers as Agra as both Cairo and Agra are
ancient cities facing high floating population of tourists.

NEXT STEPS

Following the quality feedback from this Policy Exchange and identifying the need to further
collaborate with many of these municipalities with whom Mr. Hays and Hamilion met,
LBG/GEP-CCS, in collaboration with USAID/India, developed an Exposure Trip to Thailand
and the United States. The visit was structured to provide the delegates a “hands-on™ experience
of MSW operations, management, project development, and conventional and hybrid financing
mechanisms in the U.S., and will include an Asian stop in Thailand, to observe how some of
these best practice concepts are employed in another rapidly developing economy with some of
the same or similar climatic and social conditions as exist in India.

? Charges to large industrial and commercial users, would be negotiated individually depending the solid waste
profile and quantitics generated.
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Richard L. Hays

Director, City of San Diego Environmental Services Department
9601 Ridgehaven Court, Suite 210, San Diego, CA 92123-1636
(858) 492-5056 ~ Fax: (858) 492-5021 ~ e-mail: rhays@sandiego.gov
Department Web Site: www.sannet.gov/environmental-services

Mr. Hays has over thirty-seven years of progressively responsible and complex management
experience in municipal government. Fifteen years focusing on municipal solid waste, waste
reduction and diversion, sustainability, recycling, environmental protection and energy
conservation and management.  First Director of the City of San Diego’s Environmental
Services Department, specializing in the development of creative solutions to environmental
challenges, a department-wide commitment to outstanding customer service, and the use of
financial monitoring and bench marking to ensure cost effectiveness. Demonstrated leadership
skills resulting in the attraction and retention of exceptional employees dedicated to
environmental protection and “doing what’s nght.” Able to envision future environmental issues
and work to find entrepreneurial and financially responsible solutions.

EXPERIENCE
Environmental Management

Dniven by a commitment to “continvous improvement,” successfully transformed the City’s
traditional solid waste management functions into a state-of-the-art system, and expanded the
Department’s responsibilities to include a city-wide energy management program and a broad-
based community sustainability program.  Directed the implementation of several award
winning projects which resulted in:

* Receipt of the nation’s first Energy Star Award for buildings for the department’s
“green” headquarters facility which has saved over $750,000 in energy costs;

* The nation’s first municipally-operated landfill to receive ISO 14001 certification
(which has saved $2,162,000 annually since July 2001);

= The siting of the region’s first Liquified Natural Gas (LNG) fueling station at the
Department’s operations yard;

= Fleet conversion of refuse collection packers from diesel to LNG to reduce
nitlogenoxides of nitrogen (NoX) emissions and promote employee health;

» The first “energy independent™ municipal building in the city of San Diego using
photovoltaics, and off the shelf energy conservation equipment.



Fiscal Management

Responsible for developing and administering the Environmental Services Department’s $90
million operating budget and $6 million Capital Improvement Budget. Established two
independent Enterprise Funds and supervised the development of an Energy Conservation and
Management Fund. Initiated and oversees the management of two significant City franchise
systems which bring in over $12 million annually and implemented the use of complex financial
modeling to determine future economic conditions for planning purposes. In addition, taught
budgeting and finance at the U.S. Army Academy of Health Services Master Degree Program
with Baylor University.

Human Resource Management

Responsible for ali personnel actions involving the Department’s 500 plus employees including
recognition, professional enrichment and discipline. Continually engaged with various employee
groups and labor organizations to avoid or reach consensus on potential labor issues.

As the Director of the City of San Diego’s first Organization Development Program, initiated
and managed organization development and productivity improvement programs for City
departments. Designed and implemented training programs related to human relations, equal
opportunity and sexual and gender issues. Both as a first line supervisor and as a manager,
successfully conducted numerous complex and contentious personnel actions resulting in various
degrees of discipline up to and including termination. Functioned as a member of the City
Manager’s Labor Relations Advisory Committee for fifteen years.

International Activities

Based on reputation as an innovator, served as a consultant in environmental issues to South
Africa, Saudi Arabia and the Marshall Islands at the request of such agencies as the United States
Agency for International Development (USAID) and the International City/County Management
Association. At USAID’s request, participated in a forum on transparency in government and
various aspects of public participation, which was held in Brazil. Participated in the United
Nations’ Chinese Mayors’ Seminar on Municipal Solid Waste Management and Landfill Gas
Utilization held in Nanjing, China at the request of the U. S. Environmental Protection Agency
and made presentations at the last three Mayors’ Asia - Pacific Environmental Summits
sponsored by the City of Honolulu, Hawaii. Established a close long-term working relationship
with San Diego’s Sister City, Tijuana, Mexico and initiated the first Border WasteWiS$e project,
a public-private partnership funded by the U.S. Environmental Protection Agency. Also
provided in-depth training on solid waste management through AMMAC (The Association of
Mexican Municipalities) in Mexico City and for Capacita’s {The Institute of Education and
Training International Symposium of Successful Programs) in Mazatlan. Additional joint
projects with the City of Tijuana include various environmental conferences, staff exchanges and
feasibility studies. Provided Technical assistance regarding landfill siting issues and funding
options for municipal solid waste management.
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Other Professional Accomplishments

Active and have served as the past president of the United States Conference of Mayors’
Municipal Waste Management Association. Was appointed as the first chair of the California
Integrated Waste Board’s Local Government Technical Advisory Committee. Currently serve as
Chair of the Solid Waste and Litter Committee for Keep America Beautiful, and Treasurer of
Keep California Beautiful. Also, currently serve as a Board Member of the National Center for
Housing and the Environment (NCHE) and the San Diego Regional Energy Office. Appointed
by the 11.S. Department of Energy’s Secretary to the Federal Energy Management Advisory
Committee (FEMAC). Taught in Environmental Science Program at UCSD. BS and MS in
Public Administration — San Diego State University

14



The City of San Diego Department of Environmental Services

The City of San Diego is dedicated to helping to foster the region's economic base to improve the
quality of life for its citizens and business community. Through many continuing programs and
projects, the City creates opportunities for businesses to succeed. San Diego occupies a strategic
location in the United States, being both on the U.S.-Mexico border and on the Pacific Rim.

San Diego-Tijuana Border Waste Wise Project

The San Diego-Tijuana Border Waste Wise Project was a bi-national public-private partnership
that helped businesses in the large metropolitan region take advantage of the economic and
environmental opportunities of waste reduction and recycling. The San Diego-Tijuana Border
Waste Wise project promotes waste reduction among businesses on both sides of the San Diego-
Tijuana border. The Cities of San Diego and Tijuana are leading this unique cross-border
environmental initiative along with their other project partners. Border Waste Wise provided
technical assistance to manufacturers on innovative ways to increase maternials efficiency, and
reduce and recycle wastes. The primary goal was to enhance economic competitiveness and ease
the environmental pressures resulting from the region's large and rapidly growing maquiladora
and industrial sectors.

Border Waste Wise helped more than 27 large and medium-sized manufacturers in the
electronics, transportation, plastic injection and furniture industries identify methods and
technologies to reduce waste in product design, manufacturing and packaging

Miramar Landfill
The City of San Diego also manages the Miramar Landfill, an ELMOP certified landfill, which

receives more than .3 million tons of waste a year. This landfill is currently capturing landfill
gas as a source of energy.
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STEVEN M. HAMILTON

SCS Engineers
3645 Westwind, Santa Rosa, CA 95403
(707) 546-9461
e-mail: shamilton(@scsengineers.com

Mr. Hamilton has over 24 years of environmental project experience, with particular emphasis in
solid waste management. This work has involved over 350 projects on more than 240 sites
throughout the United States and in Egypt, Brazil, Colombia, Jamaica, México, Poland, and
Puerto Rico. Mr. Hamilton also has extensive experience in providing solid waste training and
education at numerous venues internationally and previously served as a Director of the Solid
Waste Association of North America’s (SWANA) Training Program.

EXPERIENCE

e Managed the development of a “How-To Privatize” procedural manual to be used by
Egyptian Governorates in privatizing their solid waste management systems. Subjects
covered include: Introduction to Privatization, Solid Waste Planning, Solid Waste
Financial Management, Contractor Pre-Qualification. Tendering and Contracting,
Contract Monitoring, Public Awareness and Communications, and Residential and
Commercial Solid Waste Collection. Disseminated the privatization manual to the
Egyptian Environmental Affairs Agency (EEAA) and all 26 Egyptian Governorates in a
series of workshops held throughout Egypt. The project was funded by the United States
Agency for Intermational Development (USAID) under the Sustainable Urban
Management (SUM) program.

* Provided solid waste privatization assistance to the Govemnorates of Alexandria, Cairo,
and Qalyubiya, Egypt. Activities performed included training, review and ranking of
responses to previously prepared Requests for Qualifications (RFQs), Request for Tender
(RFT) preparation, and assistance during the bidding process, Contract Monitoring Plan
preparation, and landfill siting recommendations. The project was funded by USAID.

¢ Prepared training specifications for and conducted a USAID-funded study tour with eight
Egyptian solid waste managers to the International Solid Waste Association 2002 World
Environment Congress and Exhibition in Istanbul, Turkey.

¢ Conducted USEPA-funded workshops on greenhouse gas emission control technologies
for landfills in Warsaw, Poland and in Houston, Texas.

¢ Conducted solid waste management training workshops in Kingston, Jamaica and Ciudad
Juarez, México for the United States Environmental Training Institute (USETI).
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Site visits, generation and collection modeling, and energy recovery feasibility studies at
13 landfills in Brazil (funded by USAID). The data was used to extrapolate the total
possible energy production capacity of all Brazilian landfills.

Evaluation of leachate collection and treatment options for the Prados de la Montafia
Landfill in Mexico City, México. The site, closed in 1996, had an estimated 528,000,000
gallons of stored leachate. The project was funded by USAID.

Managed the remediation design for a major landfill slope failure for the Dofia Juana
Landfill in Santafe de Bogota, Colombia. Over 1,000,000 metric tons of waste slid out of
the canyon landfill in September 1997, traveling over 2 kilometers, and dropping over
600 meters. The landfill dammed a river at the base of the canyon and partially filled a
quarry on the opposite side of the river. The remedial design consisted of dewatering the
existing landfill and slides, closing a portion of the slide in place, and removal of the
lower portions of the slide to a new disposal area. The design also included landfill gas
management facilities for the landfill and a wetlands treatment system for leachate
management. The project was funded by the World Bank.

Took charge of an alternative energy company in severe financial difficulty with a
majority shareholder who wanted out of the business. Restructured over $3,000,000 in
debt. Renegotiated several contracts to turn losing projects into profitable ones.
Identified potential buyers for the business. Entered into negotiations with the highest
bidder and completed a transaction in which the majority of the company’s assets were
purchased and the proceeds used to satisfy the company’s creditors.

Materials recovery facility (MRF) engineering, permitting, and consulting services for
Frontier Recycling, Inc. The client purchased an existing construction and demotlition
(C&D) debnis transfer station and recyching facility in Largo, Florida. Upon closure of
the sale, the client expanded the existing recycling and transfer operations and added a
C&D landfill.

Training and Education Experience

Participated in the development and presentation of a 5-day Municipal Solid Waste
Management Course in Kingston, Jamaica for the U.S. Environmental Training Institute
and the Jamaica Natural Resources Conservation Authority.

Participated in the development and presentation of a 5-day Municipal Solid Waste
Management Course in Ciudad Juarez, Chihuahua, México for the U.S. Environmental
Training Institute.

Conducted U.S. Environmental Protection Agency (U.S. EPA) Landfill Methane
Outreach Program (LMOP) Workshops in Warsaw, Poland, and in Houston, Texas.

Served as an instructor for the State-of-Florida required Landfill Operators’ Training and
Certification Program.

PR



e Served for 5 years as the Director of SWANA’s Landfill Gas Management Training
Program. As Director, co-authored the "Solid Waste Association of North America
Course Manual for Managing Landfill Gas at Municipal Solid Waste Landfills, Edition
2", and serve as Course Director and instructor at numerous presentations of the Training
Program nationwide.

¢ Served as Training Committee Chairperson for the Florida Sunshine Chapter of SWANA
As Training Committee Chair developed and presented numerous solid waste continuing
education programs.

¢ As a member of the faculty of the University of Florida's Center for Training, Research
and Education for Environmental Occupations (TREEQ), served in cumculum
development and as an instructor for TREEO's Landfill Design Senes Course.

Publications and Presentations

Hamilton, S.M. and Ellis, S.K., “Solid Waste Privatization in Egypt”, Presented to the United
Nations Development Programme Donor Advisory Group, Cairo, Egypt, June 25, 2003.

Hamilton, S.M., Perkins, R.A., Kane, H., Windolph, G., and Iskandar, L. “Solid Waste
Management Privatization Procedural Manual”, Chapters | through 8, Published by the
Egyptian Environmental Policy Program, March 2003. Presented to the Egyptian
Environmental Affairs Agency and the Governorates of Egypt, March 11 through 13, 2003.

Hamilton, S.M., Vargas-Reyes, D., and Kolb, W.W_, “Remediation of a Major Landfill Slope
Failure in Bogota, Colombia”, Proceedings of the Solid Waste Association of North
America’s 36™ Annual International Solid Waste Exposition, Charlotte, North Carolina,
October 1998.

Hamilton, S.M. and Gardner, R.B., “Remedial Strategies for Landfills in Developing
Nations™, Proceedings of the 13® International Conference on Solid Waste Technology and
Management, Philadelphia, Pennsylvania, December 1997.

Poe, D.E. and Hamilton, S.M., “The Use of Engineered Lightweight Fill for Landfill Cover
Remediation™, Presented at the [0th Annual Municipal Solid Waste Management “Options
for Texas” Conference, Austin, Texas, December 12, 1996.

Hamilton, S.M_, Walsh, J.J., and Vogt, W.G., “The Potential Human Health Risks

And Mitigation Options Associated with Landfill Gas at Old, Closed Landfills™, Presented at
the Ninth Annual Municipal Solid Waste Management “Options for Texas™ Conference,
Austin, Texas, December 14, 1995.
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SCS International Engineers

Established in 1970, SCS Engineers is a leading enginecering and construction firm specializing
in solid waste management and environmental services. Some of the world’s leading experts in
these subjects make up its staff; with sixty percent of the staff regularly working on landfill
projects. SCS Engineers has completed more than 2,000 landfill-engineering assignments for
municipal and industrial clients. Based on its strong professional foundation, the company has
successfully balanced the often-conflicting technical, financial, institutional, and legal issues
inherent in soltd waste programs.

In the area of solid waste management, it works with clients in the private and public sectors to
plan for, permit, design, and implement facilities and programs, to safely and economically
manage all types of solid wastes. Apart from conventional services like regional waste planning
and landfill transfer station siting and design, SCS also undertakes innovative assignments like
underground fire suppression at landfills, and design of recycling facilities for theme parks.

Following is a listing of some of the specific areas of activity that the company is engaged in:-

o Landfill engineering: Siting, design, permitting, hydrogeological/ geotechnical
investigations, groundwater monitoring, construction engineering, bioreactors, public
participations, political/regulatory interaction, closure/ post-closure care and site reuse.

e Landfill gas control and recovery: Gas monitoring, migration and odor control, energy
recovery

e Solid waste planning: Comprehensive planning, waste composition and generation
studies, community involvement

e Materials recovery facilities and Transfer stations: Recycling and processing facilities,
composting, secondary materials market research and procurement

Apart from extensive operations in the United States, SCS provides environmental consulting
and engineering services to clients around the world. It has completed solid waste, landfill gas,
site remediation, privatization, and other environmental projects in over 40 countries spread
across Latin America, the Middle East, Asia-Pacific, Europe, and Canada. The company’s
international clients include federal agencies (of the United States and elsewhere) local
government agencies (often funded by multi-lateral bank loans), U.S. based companies with
operations or investments overseas, and other private firms.

SCS Engineers has completed more than 2,000 landfill-engineering assignments for municipal
and industrial clients — spread across over 40 countries. Landfill projects in the Asian region
including the following:

- Landfill Gas-to-Energy project (Kamphangsaen Eandfill, Nakohn Pathom, Thailand)
- Landfill Gas-to-Energy project (Sang-Am Landfill, Seoul, South Korea)
- Landfill Gas Control System Design (Taichung, Taiwan (ROC}))
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RICHARD HAYS

DIRECTOR OF THE CITY OF SAN DIEGO’S
ENVIRONMENTAL SERVICES DEPARTMENT

“CITY OF SAN DIEGO
ENVIRONMENTAL SERVICES DEPARTMENT
OVERVIEW”
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San Diego, California
Unitgd Sta@es of _America |

g il

«Seventh Ige éit inthe  » ToinduSries: manufacturing,
United States defense, tourism, and agriculture.

* Second largest city in *Median family income:
California $40,000.

«Population: 1.25 million *Housing Units: 454,506

=Area: 331 square miles *Mild Mediterranean Climate

*Median age: 32

City Organizational Structure
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=

We provide environment ce 1stain and improve the
quality of life in San Diego.

We achieve this through the integrity, creativity, teamwork, and

the use of technological innovation by dedicated and competent

employees who are committed to fully meeting community
needs.

We take pride in being the best!!

29



Fiscal Year 2004
Operating and Capital Budget Summary

General Fund (GF) $33.8M

Property Tax and other squr,qes...

Refuse Disposal Eiiterprise Fiind (RDF)

Miramar Landfi Tlp Fee Revenue

Recycling Enterpnse Fund (RF) $215M

$7/ton fee on City of S.D. Collected & Disposed Waste

Energy Conservation and Management $ 1.1M
City Departments

DEPARTMENT TOTAL $947M

Envnronmental Servnces

Collection Services Division

[_IHilHN | din [



Collection Services Division

» Curbside Recycling Collection « Special Collection

% L
aﬁ! : =
) k]

* Refuse Collection + Curbside Greenery Collection

Positions | Trucks | FY 2004 Budget

25288 183 | $497M

Refuse Collection

* Over 315,000 weekly
residential collections.
Over 29,000,000 total
refuse. recycling and
greenery SIOpS per year.

refuse collected vearly.

More than 375,000 tons of

\ 3t



Automated Curbside Recycling

Citywide CurBside
Recycling

= 276,

» 75,000+ to
diverted annually
= Savings of $6.9

million to the
General Fund In

FY 2003

Greenery
Collection

collections i e
More than 36,000 tons expected to be:
collected this year .
Citywide expansion long-term goal

Savings of $3.3 million to the General

Fund expected in FY 2003
Positions | Trucks |FY 2004 Budget
(RF) 52.08 25 $6.5 M

- I
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Special'Collection

8.10 budgeted
positions
Five dedigile
$1,729,9:
More tham905 stree
litter contaifiers

serviced at least three
times/week

Responsible for
maintenance & graffiti
removal

Refuse Collection
Productivity Achievements

Tons/Positions per Year

91 92 93 94 95 96 97 98 99 00 01 02 03
FtscalYear

\3>



Budgeted Sanitation Driver
Positions

Refuse Coliection (General Fund)
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Fiscal Year

New F_a

lity Benefits

ol

Consolidation of four operation stations to one single location
Previous locations of four operation stations may now be used for
other City purposes

Reduces miles traveled each day by collection packers

Allows for on-site refueling during day and evening of 77 LNG
packers, which use 3,000 gallons each day

e
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Liquefied Natural Gas Benefits

* In terms of emissions, each diesel truck converted to dual fuel
LNG will remove the equivalent of 100 sedans or 20 SUVs off
the road

« Significantly reduces cancer-causing diesel particulate and
reduces nitrous oxide (Nox) by approximately 37 percent

+ LNG engines are quieter and have longer life spans than diesel
fueled engines

Next Steps...

» Capture mcthJ;Ie gas emitted from dééomposiné%gamage al

City's closed landfills and convert to LNG (anticipated
completion date: two to three years)

* Fuel 77 dual-fuel packers with LNG from City’s Landfill Gas
Project

» Operation of vehicles on City produced LNG wili reduce
greenhouse gas emissions per vehicle by almost half

e



From Trash to Gas
How Landfill Gas Becomes
Liquefied Natural Gas

‘Refuse Packler .~ 7.
Coliects Trash

“Biieied Trash at Landfit
Produces Methane Gas

!

e TR

Trucks Refueled
With LNG (*“Trash Gas™
At Operations Station

N

LNG Gas Trucked
To City's Operations
Station LNG Produced From
Methane Gas

Environmental Services
el Department = § §

Refuse Disposal Division

10

\35

-,



E

‘f* Refuse Disposal Division
o “MIRA\IAR' A fall-scale waste nianagement

a3 environmental effort.” -
~Wasie Age Magazioe, 1992

iramar Landf' ]l » Ecological Services

fain Closed Landfills

Positions FY 2004
Budget
9250 $192M
C.P.$ 57M
Fee Collection

» Collect and administer almost 350 M in fees
» Transaction emor fate < 1%

* Process about 500,000 vehicles/year, open 361days/yr
Positions FY 2004 Budget

(RDF) 1934 | $19M
?Closed Landﬁlls

" Maintain five'd inactive landfills

Perform approximately 200 groundwater
samplings

Manage five landfill gas systems
Approximately 900 tests and
adjustments to gas wells performed

Positions FY 2004 Budget
(RDF) 15.12 $27M

('
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Miramar Landfill Facts

Operated by City of SatEDisge ™ + Finnovitive native plant revegetation
City’s only operating landfill program

Land owned by U.S. Department + 1,423-acre site in operation since
of Navy 1959
“Rent” = free disposal of military * Projected closure: 2012

waste » Rock aggregate mining provided

Site of nationally known bird additional capacity
contrel program « Landfill gas extraction partmerships

Miramar Landfill _

November 2,2000 '

12
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Refuse Disposal Environmental
Management System

@ ISO 14001 Certified in July 2002,

i

»  First municigally’ 6Whed and
operated landfillin the US.
certified 10 ISO 1400V + #3250

* [dentifies gvery point at which *  More efficiency. - costs. +
day-lo-day operations impact competency
the environment

lionmg Issues inside and

Organization

* Better ability 1o compete
* Determines if OR how you will {privatization)
oplimize or manage/minimize

those impacts Better relationship with regulators

Environmental Services Department

)
Environmental Protection Division

%1



Environmental Protection Division
+ Burn Ash Site Cleanup + Asbestos/Lead Management -
* Hazardous Materials + Underground Storage Tank
Management Management
-
-
Positions [FY 2004 Budget -
32.00 $4.5M
-
Burn Ash Site Cleanup .
& Circa 1930 1999 .
* 1938 report identified 51 » Soil typically high in lead .
rubbish/burn dumps in City * Health concerns raised in 70s
* %ty ha:i “‘:_(l:eingtgag‘md » State involvement began in
ump” unti S . _
* Pre-1970 trash burning mid-1990s -
common
[
[
14
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38h and Redwood Streets Cleanup

* Removed top three feet of contaminated soil

* Installed geotextile membrane as barrier
* Replaced with clean soil

15
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Household Hazardous
Waste/Auto Product Program
R &t -

- HHW collection facitity =~
« FEight auto product collection events/year
* Public education outreach

» Direct mail and other media outreach
= Hotline

Internal Hazardous Materials
and Asbestos/Lead Management

Through City administrative
regulations:
® Acts as liaisonto - -
regulatory agencies
» Performs inspection,
sampling and project
management for City
facilities, properties, and
construction projects
» Provides technical
support to Departments

= Performs speciahized
training/instruction to
City staff

16
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Lead Safe Neighhorhoods Program

The Lead Safe Neighborhoods Program crt;.‘ited by City
Council April 2002 to develop and implement a Citywide lead
poison prevention program.

* Develop an ¢nf
substand
are presenl,'ﬁ, s

* Provide C I!YSlaf! con{ractors, &
landlords withf Tea%’ﬁ aZard trainin gnl i

* Develop education and outreach
infrastructure

* [Implement a lead hazard pilot program in two "high rsk™
communities of San Diego to identify effective
communication and best methods of lead hazard abatement

Underground Storage Tank Program

Removed approximately
250 buried and above-

_ gmund tanks since 1987
+“Pre v:des technical

support 1 fg client

Deparllmms and liaison
acuuues ‘with regulatory
agencies

Performs environmental
site assessment and
project management
Manages cleanup of
contaminated sites

17



Hazardous Substances
Enforcement Team

e

* Performs approximately 7,000 annual random inspections
of waste tipped at Miramar Landfill

+ Diverted 19 tons of hazardous waste from the landfill
« Issued 1,400 special waste manifests
» Initiated enforcement actions for illegal disposal

Environmental Services Department

Environmental Programs Division

VY

18
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Environmental Programs Division

* AB 939 Compliance * Curbside Recycling
+ Solid Waste Code Planning
Enforcement ¢ Support Services/Field

» Community Sustainability Moperations

Positions FY 2004 Budget
72.00 $8.8 M

Solid Waste Code Enforcement

» Issue notices of violation, citations and file court
cases
More than 20,000 annual investigations

Organized/conducted 73 Community Cleanups in
FY 2002

19



Support Services

Abated over 16,000 illegal
dumps and litter

complaints in FX
Conduct Comit
Cleanups

trash and 3 ot
recyclables collected
last year

Dead Animal Removal

Provide other field op
functions

Citywide Diversion Programs
(AB 939 Compliance)

Residential Curbside
Recycling Program
planning and outreac
Realized over-$1.1 millio
in revenue from

recyclables FY 2002
Park and Recreation Drop-' - -
off Program ]
= 55 Factlities » 15,000 annual outreach
» More than $600,000 in contacts in commercial
revenue since FY 1995 and industrial sectors

20
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Environmental Services Department

Energy Conservation & Management Division

Energy Conservation &
Management Division

» Energy Financing
« Energy Legislative
Analysis e
* Energy Grant Analysis:
» Energy Data Analysis
+ Energy Accounting and

Acquisition
» Public Outreach and
Education
Positions | FY 2004 Budget
7.85 $11 M




City of San Diego Goal #9:
Purs_ue'Eﬁ:érgy Indépendence

1. Manage City Energy Use

. Conserve Engrgy:
. Enhance Energy Efficiency:in Existing Ci

. Energy Efficiency:in:New:Faciliti

. Self-Generation of Electricity Using Renewable Resources

. Create a Regional Energy Authority

Energy Project Highlights
| ~ Police HQ Retrofit

Includes cogeneration,
photovoltaics, lighting control, and

savings more than $600,000
12-year financed payback

Late 2003 estimated completion
date

22
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Energy Pro,Lect nghllghts

i

M ipar Operations Cemrr

Rldgehal en “Green Bﬂﬂmg

34-kilowatt solar power arrays s 2-kii

solar power array
Acuvated May 2003 s Activated October I8, 2002
Will produce 80,702 kWh of = Will produce 91,000 kWh of
electricity annually eleciricity annually
Rooftop and carport arrays s “Net Zero” elecinc bill for

administration bhuilding

Whole House Energy Retrofit Program

» Energy efficiency rebate
program for prc—l978 homes
@fomla Public tilities

=y

Comrmss:on (CP@C)

. Cttv effort to provide demand
reductions in private homes




Ridgehaven “Green Building”

P

‘Federal Energy Star

» “Green building” by design

 Renovated with recycled and reused products and/or
energy-efficient components

« Pilot for Leadership in Energy Efficiency Design for
Existing Buildings (LEED-EB) program

Environmental Services Department
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Resource Management Division

« Binational Program « Management Information
» Community Outreach and Services
Education

Orgamzauon

Franchise M?na emem
¢ Customer Semce BERmeE — s

Positions | FY2004 Budget
51.14 $57 M

Resource Management Division

* Develop and implement an * FOCUS on Safety Program
extensive Community Outreach resulted in 75% decrease in worker
program injuries

* Manage over $90 million » Manage a complex Solid Waste
departmental budget Franchise system

* Conduct depaniment-wide training




Community Education and Outreach

Coordinates comit for marketing the

within the Departm aste, recyclmg and green

In charge of public education collection programs as well as
and outreach the energy and sustainability
Liaison between the programs

Department and the local, * Updates the Department’s
national and international Web sites

media * In charge of Award Programs

Reports to the public

Franchise Administration

» Manages 21 waste transportation franchise
agreements

e Processes and ov f_rSEesf all the franchlse
rates and tonnage ﬁccounts |

* Responsible for carrying out the franchise
regulation code |

* Serves as liaison between the Department
and the waste transportation franchises and
non-franchises

26
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Safety

48 formal/informal education
and training events
Comprehensive Safety
Handbook that mcludcs all lhc
current programs,_ - b :
Observes field sﬁéty measuré
Investigates acc:dents and
injuries

Analyses and reportmhta and.;
tendencies '
75% reduction in work related
njuries

Total savings of $721,269 in
workers compensation from
1997 to 2002

Geographic Information Systems
(GIS)




OjeCts .‘” ENVIRONMENTAL

SERVICES
DEFARTMENT

28
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STEVE HAMILTON

LFG EXPERT -
SCS INTERNATIONAL ENGINEERS

“MANAGEMENT OF LANDFILL GAS AS A
GREENHOUSE GAS”

<4



MANAGEMENT OF LANDFILL GAS AS
A GREENHOUSE GAS

a_miltqn, RE 3

S ENGINE

ERS
C

OVERVIEW

* What is Landfill Gas (LFG)?

* Why is it a Concern?

B Wy
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WHAT IS LANDFILL GAS?

* Byproduct of Anaerobic Decomposition of
Solid Waste:

- ~50% Methane

Dioxide

] I‘ C(;)mpoleqq i.n Trac :

WHAT IS LANDFILL GAS?

* Heating Value of 500 Btu/cf or 18.6 kJ/m3

e Saturated

[ -]

\$71



LANDFILL GAS GENERATION
FACTORS

» Waste Content
e Moisture
* Particle Size and Shape

Afiar Plas
frer Pigoement

=



* Open Dumps:
— Landfill gas is not as much of an issue
. * Modem (
] l d-a ]djfll'ga ]

5 ENGINEERS

g

WHY LANDFILL GAS NOW?

Sanitary) Landf

i

LANDFILL GAS MOVEMENT

; LANDFILL COMVER

LFG EMISSIONS
l ‘,R [ ,vecETAmVE ;gfn

NEARBY ADMINISTRATION A

RESIDENCE FATIUTY

25,
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Migration:

» Explosion/Fire » Groundwater Contamination

WHY DO WE CARE?

Emissions:

* Odors

WHY DO WE CARE?

\ko




U.S. METHANE EMISSIONS

it SCS ENGINEERS

CONTROL TECHNOLOGIES

* Flaring or Incineration

* Energy Recovery

Both are Depe'nden_tpn Collecting the Landfill

T e




LANDFILL GAS COLLECTION

GAS EXTRACTION WELL

Compacked Soil
Valve Box or Refuae
and Cover :

FVC Monitoring . - .

Port wiCap
L

Gas Coffection flesder ————

Bentonite cr —~

PV Lateral Cire

z
e
=
=
-
-
F
e
o
v
jas

l
i

SCS ENGINEERS

LANDFILL GAS COLLECTION

SCS ENGINEERS
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LANDFILL GAS COLLECTION

LANDFILL GAS COLLECTION

SCS ENGINEERS o
17 =S gers T - o
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COLLECTION ISSUES

Differential Settlement
Condensate Management
* Operations

* Vandali

LANDFILL GAS FLARING

* Open or “Candle”

.I![ iy

B
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LANDFILL GAS INCINERATION

e Enclosed or
“Ground” Flare

* Temperature Control

LANDFILL GAS TO ENERGY
RECOVERY

(Los Angeles, Caiifornia, USA)




LANDFILL GAS TO ENERGY |
RECOVERY -

* Provides a Beneficial Use for Collected LFG

¥

- *» Reduces Gregnho_u'se Gas (GHG Emission§

LANDFILL GAS TO ENERGY RECOVERY

* US, Canada, and EU — 600+ operational projects

¢ Potential to double this number in next decade

* World Bank survey of 50 landfills in developing
nations found only two operational pro;ects - i

. Developlng countrzes are makmg progres toward .

)

]
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LANDFILL GAS TO ENERGY
RECOVERY

* Proven Recovery Technologies:
— Direct Use
— Leachate Evaporation
i = ElectiicPower .

DIRECT USE

* Medium Btu Gas
—18.6 kJ/m3

* Remove Water
Remove Trace Hy

drocarbons

-

=z

SCS ENGINEERS

12
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DIRECT USE

» Simplest Approach
* Energy Customer Located on or Close to

Demands Should Match

DIRECT USE

(Industry Hills, California, USA)

13
168 "



DIRECT USE
(industry Hills, CA)

LEACHATE EVAPORATION
{Florida, USA)
* Direct Injection
* in-Direct Heat
°C

i4



SCS ENGINEERS

ELECTRIC POWER

» Generate Electricity On-Site
. Sell Power mto Grid, Dlrectly to Nearby User

~* Turbines

SCS ENGINEERS

* Internal Combustion (IC) Engines
— 0.5 Megawatt (MW) and greater

MW and greate'rr _

ELECTRIC POWER

\1e

15



TURBINE VS. IC

Advantages: Disadvantages:

Compared to IC High compression
engines, turbmes requlrements

ELECTRIC POWER

(1stanbut, Turkey)

16
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ELECTRIC POWER

(Sydney, Australia & Hong Kong, China) -

PIPELINE QUALITY GAS

e CO2 Removal

* Very Stringent Gas Quality Reqwrements
. lelted Numbe

17



PIPELINE QUALITY GAS

{Cincinnati, Ohio, USA)

LANDFILL GAS TO ENERGY
RECOVERY

* Emerging Recovery Technologies:
— Microturbines




MICROTURBINES

* High-Speed Turbo-
Charged Generator
. 25 kW to 75 kW

MICROTURBINES

* Advantages
— Low emissions

= Multiple fuel
' pability

* Disadvantages
— Low efficiencies
- lelted LFG

19

i1



VEHICLE FUEL

(Los Angeles, California, USA)
» Capital &
Operations
Intensive
» Not yet Done on

FUEL CELLS

{Los Angeles, California, USA)

e Capital &
Operations
Intensive

198



PROJECT DEVELOPMENT OPTIONS

* GASCO vs. GENCO

MAJOR REASONS
RECOVERY PROJECTS FAIL

» Can’t Make Project Economically Feasible

21
16
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RECOVERY ESTIMATES

* Why do Over-Estimates Happen?

— Over Estimate In-Place Waste
~ Quer Estimate Tot l Sste Capacnty

Fer Est mé Er Yaste 'SV:O!umes
L R i
DESIGN ISSUES

e Capital vs. Operations Costs
— Estimate both -
* Interaction with Landfijl: Qp#




DESIGN ISSUES

» Site Geometry
* Equipment/Materials Specs

= Corrosmn

CONSTRUCTION ISSUES

e Use an Experienced Contractor!

— Understands construction on landfills
— Field-fitting typically req;mred
- Hea!t & Safety practice

SCS ENGINEERS

W Al
N 1

23
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OPERATIONS ISSUES

* Gas Quality is Key!
* Higher Level of Operations.
. Trends Analysns

GHG EMISSIONS CREDIT
OPPORTUNITIES

* Landfill gas utilization projects are attractive
GHG mitigation projects
. Prlvate GHG market has emerged

24



SUMMARY

¢ Landfill methane emissions will increase in
India

* LFG utilization can significantly reduce these
emlssu)ns

\%
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ANNEX C.

Agenda

U.S. GOVERNMENT SIDE EVENT —
CLIMATE CHANGE TECHNOLOGY

81



US-India Cooperation on Climate Change
November 11, 2003

Hotel Samrat, Kautiliya Reom
Chanakyapuri, New Delhi

Agenda
12:30-17:30

1230-1400
1300-1400

1400- 1405

1405- 1415

1415-1425

1425-1440

1440-1455

1455-1510

1510-1520

1520-1540

1540-1545

1545-1600

Registration
Lunch

Welcome and Introduction: USAID Energy and Environment Program in India -
Glenn Whaley, Director Environment, Energy & Enterprise, USAID/India

An Overview of US-India Climate Change Partnership - Harlan Watson,
Senior Climate Negotiator, U.S. Department of State

Climate Change Cooperation in India — Prodipto Ghosh, Secretary, Ministry of
Environment & Forests, Government of India

U.S.-Indo Initiatives in Clean Energy Technology — David Garman, Assistant
Secretary, U.S. Department of Energy

India’s Interest in a Hydrogen Economy — Surya P. Sethi, Advisor — Energy
Sector, Planning Commission, Government of [ndia

EPA's Voluntary Partnerships with Industry: Achieving Reductions in the Near
Term, Dennis Leaf, Senior Advisor for Energy and International Cooperation,
U.S. Environmental Protection Agency

Discussion
Tea Break

Welcome and Introduction: US-India Technology Cooperation on Climate Change
- John Smith-Sreen, Deputy Director Environment, Energy & Enterprise, USAID/
India

Best Practices for Pollution Reduction in the Indian Power Sector - CENPEEP,
NTPC - S.C. Deo Sharma, General Manager (CENPEEP), National Thermal
Power Corporation, India
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1600-1615

1615-1630

1630-1645

1645-1700

1700-1730

1730-1715

1745

Clean Transport Alternatives: Electric Three-wheeler, Tapan Basu, Bajaj Auto
Ltd, Indta

Energy efficiency innovations and climate change: Potential for US-India
cooperation, Jayant A. Sathaye, Senior Staff Scientist, Lawrence Berkeley
National Laboratory, U.S. Department of Energy

Role of NGOs in Climate Change Cooperation — Ashok Khosla, Director,
Development Alternatives, India

Urban and Industrial Development and Climate Change - KP Nyau,
Confederation of Indian Industry

Solid Waste Management and Climate Change - The Louis Berger Group, Inc.
Greenhouse Gas Pollution Prevention Project — Climate Change Supplement

Discussions

Close
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ROUNDTABLE DISCUSSION/TRAINING -
MUNICIPAL CORPORATION OF DELHI
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STRATEGIES FOR SUSTAINABLE URBAN WASTE
& LANDFILL GAS MANAGEMENT

(Greenhouse Gas Pollution Prevention Project — Climate Change Supplement)

MCD, New Delhi
November 12, 2003
10:00 - 10:15 Welcome and introductions
USAID, MCD, LBG
10:15 - 10:25 GEP-CCS - Enabling sustainable solid waste management in India
10:25 - 10:35 Dethi’s Solid Waste Scenario — Key Challenges
10:35 - 10:45 International Trends in MSW Management
10:45 - 12:30 Perspectives on Design and Development of MSW Services for the Future

o Emerging strategies for MSW collection and transportation
[Video film on innovative collectton & monitoring systems used in San Diego]

e Technological options for MSW disposal and key issues in
technology choice

e Public-private approaches to MSW management services
(including structuring of legal and liability issues in pnivatization
agreements)

e Financial strategies for MSW management - costing and
budgeting techniques

o GHG emissions from landfills - financial opportunities &

strategies for mitigation

12:30 - 1:15 Discussion

1:15-2:00 Lunch

2:00 - 3:00 Case Studies on Landfill Design and GHG Mitigation Strategies
-  Thalland
- Korea
- Taiwan

- San Diego



3:00-3:45

3:45 - 4:00

Discussion on Lessons Learned from MSW and LFG Projects in Thailand,
Korea, Taiwan and the US and How these Relate to the Indian Context
and Can Translate into Possible Options for MCD

Closing Remarks
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EXPLORING LANDFILL-TO-GAS PROJECT DEVELOPMENT
DESIGN AND FINANCING
EXPOSURE TRIP

Bangkok, Thailand ¢ San Francisco, CA, US.A

January 27 - February 8§, 2004

\$1



EXECUTIVE SuMMARY

Worldwide, municipal solid waste management is often a costly and difficult problem for local
authorities. There is generally low service coverage and on the management side there are
substantial inefficiencies as well as a lack of resources. In many places around the world,
including India, open dumping is still the ‘business as usval’ norm. The result is a high cost to
society in terins of public health impact and environmental degradation. These inefficiencies in
municipal solid waste (MSW)} management also prevent many countries from being able to take
advantage of the benefits of developing landfill gas projects. The adoption of better waste
management practices including the development of sanitary landfills with landfill gas reduction
measures has become a necessity for many municipalities in India.

Under the USAID Greenhouse Gas Pollution Prevention Project — Climate Change Supplement
(GEP-CCS) program being implemented by the Louis Berger Group, Inc., the LBG GEP-CCS
team has been providing ongoing technical assistance to municipalities on the development and
management of sanitary municipal solid waste landfills and the development of landfill gas
projects. Responding to the need for improved urban solid waste and LfG management as a
critical step in GHG reductions, LBG/GEP-CCS designed and implemented an exposure trip to
the U.S. and Thailand on January 27 — February 8, 2004.

This exposure trip, Exploring Landfill-to-Gas Project Development, Design and Financing,
was designed to examine best practices in municipal solid waste management operations and
appropriate landfill gas technologies. The goal was to provide the delegates with an opportunity
to explore innovative landfill gas abatement, reduction, capture and re-use technologies and
practices, to identify conventional and hybrid financial approaches to MSW management, and
examine various methodologies associated with sanitary landfill design and development. A
further objective was to work with Indian municipalities to help them gain a better understanding
of the obstacles and barriers associated in designing and planning sanitary landfills to reduce and
capture GHG emissions.

1t has been found that a number of emerging and proven landfill gas
technologies could be suitable to Indian conditions and have the
potential for reducing GHG emissions from municipal landfills and
throughout the solid waste management process from collection to
disposal. The visit, which was structured to provide the delegates a
“hands-on” learning experience of MSW operations, management,
project development, included an Asian stop in Thailand to observe
how some of these best practice concepts are employed in another rapidly developing economy
with some of the same or similar climatic and social conditions as exist in India. The overall
visit was organized into two phases; Phase ! taking place in Thailand and Phase 11 taking place
the U.S.

Phase [, the Thailand portion of the exposure trip was held from Januvary 27 - 31, 2004 with
meetings organized in and around Bangkok, Thailand. These meetings were organized through
collaboration with the USAID-funded U.S.-Asia Environmental Partnership Program (US-AEP).

\ 8%
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Expioring Landfill-to-Gas Project Development, Design and Financing Expasure Trip

One role of the regional US-AEP program is to help facilitate bi-lateral programs in meeting
their objectives. This effort provided the delegates with the opportunity to meet with USAID
partners in Thailand, like the Bangkok Metropolitan Administration, who have been working on
improving urban policy and management. The pnincipal organizations which the delegates met
with included the Bangkok Metropolitan Administration, Waste Management Siam (which
operates the Eastern Seaboard Environmental Complex), and Kasetsant University's Energy and
Engineering Department (who have taken the lead in a number of LfG to energy projects in
Thailand and escorted the site visits to the Kampaengsaen Landfill and Nonthaburi Landfilis).

Phase 11, the U.S. portion of the exposure trip was held from February 1 - 8, 2004 with meetings
organized in San Francisco, Sonoma and Sacramento, California. The network of collaborative
partnerships that the LBG GEP-CCS team has developed enabled the delegates to meet with
organizations that are leading the movement and development of LfG projects 1n the U.S. These
organizations include SCS Engineers, Inc., Power Project Financing LLC.. Sonoma County
Waste Management Agency, Califomia Energy Commission, Califormia Integrated Solid Waste
Board. Global Energy Services, and Brown, Vence and Associates. Site visits included the S.F.
Transfer Station and Recycling Center, Ox Mountain Landfill, Keifer Landfill. and the Norcal
Waste Systems Hay Road Landfill.

The strategic delegation from India included representatives who had key decision-making roles
in urban development infrastructure projects and policies. The six person delegation for the
exposure trip included five senior representatives from municipalities who have a strong interest
in municipal solid waste initiatives and are working on collaborative efforts with USAID/India.
In particular, the participating delegates represented the following municipalities and
organizations: Municipal Corporation of Delhi, Salngli-Miraj-Kupwad Municipal Corporation -
State Government of Maharashira, Urban Administration and Development (UADD) - State
Government of Madhya Pradesh (M.P.), Urban Development Department - State Government of
Maharashtra, and the Mussoone-Dehradun Development Authonty Dehradun - State
Government of Uttrancha. The sixth delegate was from the Infrastructure Development
Corporation (Kamataka) Ltd. (1DeCK). IDeCK is a USAID and a GEP-CCS parer in the
development of the first sanitary landfill in India (in Bangalore) under CLIN 8 of the GEP-CCS
project.

The exposure trip meetings began in Bangkok, Thailand with an examination of practices for
Bangkok’s MSW management, and a look at landfills where LfG projects had been initiated.
These meetings and site visits provided the delegates with an opportunity to see first hand the
‘best practices’ in waste collection and transfer being practiced successfully by the BMA, as well
as the obstacles and difficulties inherent in contracting with private compamies for disposal.
developing sanitary landfills and the realities of developing LfG projects.

In San Francisco and Sacramento, the group was provided with structured opportunities for
constructive exchange with prominent U.S. institutions whose collective experiences and
perspectives provided much information on progressive municipal solid waste management
initiatives. These interactions also served as networking venues for the delegation to develop
collaborative partnerships with leading U.S. organizations n MSW and LfG project
development.

[

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visits
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Exploring Landfill-1o-Gas Project Development. Design and Finmcing Expasure Tryp

Overail, How Would You Rate the
Exposure Trip?
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What Meetings/Presenters of the
Exposure Trip Did You
Find Most Useful

Participants 3

Overall Rating of the LBG Exposure Trip
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Exploring Landfill-to-Gas Project Development, Design and Financing Exposure Trip -
What Concepts/Approaches
Observed on the Tour will You
Consider Incorporating into Your -
Own Institutional Practices
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Exploring Landfill-to-Gas Project Development. Design and Financing Expaswre Trip

I. BACKGROUND ON THE EXPOSURE APPROACH

Today, as global climate change becomes more of an intemational issue, govermments around the
world are recognizing the importance of curbing GHG emissions through a vanety of
environmental measures. In 2000 the Ministry of Environment and Forests (MOEF) developed
and released the “Municipal Solid Wastes (Management and Handling) Rules. 2000 which set
parameters for setting up waste processing and disposal facility including landfills. and in
particular, addressed the need for reducing GHG emissions from landfills. Consultations with a
variety of officials at the GOI, state and local levels, as well as program experts from
USAID/India, that stemmed from the issuance and response to these guidelines. confirmed that
there existed knowledge gaps among municipal authorities on MSW management that would
need to be addressed in order for urban authorities to comply with these requirements. As these
new requirements mandated a need for municipalities to develop sustainable urban waste
management practices, they also created interest in waste-to-energy projects throughout India.

11 OBJECTIVES
To implement an exposure trip that will provide the delegates with an opportunity:

a To explore innovative landfill gas reduction technologies and practices.

2 To identify conventional and hybrid financial approaches and methodologies associated
with landfill design and development.

o To gain a better understanding of the obstacles and barriers associated in designing and
planning sanitary landfills to reduce and capture GHG.
HI.  ANTICIPATED OUTCOMES
a A better informed group of local policy makers.

o Partnerships created with U.S. institutions with which Indian stakeholders can form an
informal network on related municipal solid waste issues.

a A foundation established for developing credible and systematic landfill gas projects in
India.

CLIN 6: Policy Exchange Visits Between U.S_and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visits



Exploring Landfill-io-Gas Project Development, Design and Financing Exposure Trip

Iv. EXPOSURE TRIP PARTICIPANTS

1081912
23967315

Faa  23U65046
Res 24676586

Tages OB

RAKESH MEHTA
IAS
COMMISSIONER
Municipal Corporation of Deih:
Town Hall, Dethi-110006

E-mal  comimed@now-ndia nelin

2597353

= Off .
o 244105%
Fax : 2552591

M.A. Khan LA S.
Secretary

Utban Adminisiration and Development. Department
Mantralaya Government of Madhya Pradesh
Bhopal - 462 016.
e-mail : mpurban@sancharnet

Dr. Sukhbir Singh Sandhu

LAS
\Vice Chairman

Mussoorie Dehradun Dev. Authority

12. Prtam Road, Dehwadun, india - 248 001
Ph  +91.135-2673483 (O}, 2672508-Fax; E-mad mdda@sanchatnet n

@ (0233)1{0) 23221€
Fax. {0233) 2323%C

Milind Mhaiskar
1AS

COMMISSIONER

SANGLI, MIRAJ, KUPWAD
W MUNICIPAL CORPORATION

'l

\' SANGLI - 416 416 (MAHARASHTRA)
R Tel Off 022-2202 14 -
[ Fax 022-228292:
P 022.2285 45"
(b

Subhash S. Lalla
LAS.

Secretary
Government of Maharashtra

Urban Deveiopment Department Mantralaya, Mumbas 460 O

Indro House, 118, Cunnisghom Rood, Bargalare 560 052
Prone - 080 - 23856011273, 2367750050 » Fax : 080 - 2385605
e-mol: joyakishan@idic.com
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Exploring Landfill-10-Gas Project Developemeni, Design and Financing Exposure Trip

V. Exposure Trip Schedule

Bangkok, Thailand
Wednesday, January 28, 2004

a0 Welcome / Introductory Session on Thailand Visit (Phase ])
Thursday, January 29, 2004

a Bangkok Metropolitan Administration (BMA) - Public
Cleansing Department

o Kampaengsaen Landfill Site Visit

3 Nonthaburi Municipal Landfill Site Visit — Methane Flare Testing

Friday, January 30, 2004
3 Waste Management Siam

a Eastern Sea Board Environmental Complex (ESBEC) Site Visit

San Francigco, CA

Sunday February 1, 2004

a Welcome / Introductory Session on California Visit (Phase 11}
o Sightseeing Tour of San Francisco
Monday, February 2, 2004
0 Ox Mountain Landfill Site Visit
a SCS Engineers - MSW Training Session #1
Tuesday, February 3, 2004

a San Francisco Recycling & Disposal Company - Transfer Station and Recvcling Center
Site Visit

a SCS Engineers - MSW Training Session #2

o Power Project Financing, LLC.

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
Sabtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visits
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Exploring Landfill-to-Gas Project Development, Design and Financing Exposure Trip

Wednesday, February 4, 2004
o Group Discussion and Review of MSW Training

0 Sonoma County Waste Management Agency

Sacramento, CA

Thursday, February 5, 2004

a California Energy Commission
o California Integrated Waste Management Board, A Division of Cal-EPA

0 Keifer Landfill - Gas Collection System Site Visit

San Francisco, CA

Thursday, February 5, 2004

o Brown, Vence and Associates — MSW LfG Division
o Norcal Waste Systems - Hay Road Landfill, Inc.

a Program Debrief

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
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Exploring Landfill-to-Gos Project Development. Design and Finoncing Exposure Trp

VI. OvERVIEwY OF MEETING SCHEDULE

Phase I - Bangkok, Thailand

Wednesday, January 28, 2004
Welcome / Program Briefing — Phase I (Louis Berger Group/US-AEP Thailand Office)

A briefing for the Phase-I activities of the MSW Exposure Trip was held at the Louis Berger
Group US-AEP Project office in Thailand, 10™ Floor, Q House, Convent Building Bangkok. In
addition to Suzanne Young and the five delegates from India, the other participants were the
LBG staff implementing the US-AEP TSSC program.

After introductions, Ms. Suzanne Young and the LBG Thailand team. Saengroaj
Srisawaskraisorn and Mark Mason, went over the program logistics and details for the next few
days. Ms. Young also provided a brief overview of the GEP-CCS project, the exposure trip
objectives and anticipated results. The participants were also provided with extensive program
books and background information on the upcoming site visits and meetings. After the briefing,
the delegates also had an opportunity to express what subjects they would like to have more in-
depth information on or areas of particular interest e.g. specific information on BMA’s MSW
collection system and the transfer stations.

Ms Elame Blatt, Chief of Party for the US-AEP TSSC, addressed the group with a welcome to
the LBG offices and Bangkok and a brief comments on the program areas of the US-AEP. She
explained how its regional mandate corresponds with and reinforces country environmental
projects such as GEP-CCS, and the facilitation role that the US-AEP program plays in assising
bilateral programs meet their objectives.

Thursday, January 29, 2004
Bangkok Metropolitan Administration (BMA) (Public Cleansing Department)
» Thongchai Bitrakui, Chief of Public Cleansing, BMA Department of Public
Cleansing (The Department of Public Cleansing is responsible for Bangkok’s Municipal

Solid Waste Collection and Management)

Background

The BMA is a special local government unit that administers the entire city of Bangkok. Its
jurisdiction is divided into 50 districts in 1.500 sq km area.

0
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Exploring Landfill-to-Gas Project Development, Design and Financing Exposure Trip

In terms of solid waste management, the BMA operates the biggest single such system in
Thailand. More than 95% of its 9,000 tpd solid waste is properly collected, and around 15% of it
is sorted for recycling. BMA personnel collect the waste and carry it to three transfer stations —
On-nut, Nong-Khaem, and Tha-Raeng. Two private companies have contracts with the BMA to
operate the waste transfer sites and transport waste to sanitary landfills at Khamphaengsaen, Lad
Krabang, and Rachatheva.

According to Article 89 of the Bangkok Metropolitan Administration Act 1985 as well as other
related laws, the BMA has been authorized to perform 44 various functions within its jurisdiction
area. Select environmental and related urban functions of the BMA include, maintaining
cleanliness and orderliness of the city, city planning, disposal of trash, night soil, and
wastewater, promotion and support of local governing authorities in local development,
cooperate and coordinate work efforts with other local authorities, allocation of funds in
accorded to the specified laws to the local governing authorities, promotion of appropriate
technology development, and environment and pollution management.

Meeting Notes

The lengthy presentation on the solid waste management of BMA gave the delegates a picture of
the solid waste management situation in Bangkok. Delegates were able to compare the waste
generation rate per person in Bangkok (0.8 to tkg/day), with their own municipalities in India
(about half the Bangkok rate). The collection practices and average % (95%!) were of great
interest to the participants who asked a number of very specific questions about the collection
procedures, timings, schedule, equipment used by BMA, equipment provided for trash collection
in the public parks and other public places, and the transfer stations and their operation.
Questions were also asked about public awareness campaigns and recycling. The BMA has a
goal to reduce the volume of waste, and at the same time improve the efficiency of the waste
collection and disposal services. While the BMA contracts with privately owned and managed
landfills, they are committed to improving the quality of the sanitary landfills and reducing the
environmenta] problems.

All the delegates were interested in the quantity of waste moved and the contracting
arrangements.

Following the presentation and discussion, a video clip was shown on how the BMA handles the
household collection of waste from the inhabitants who live along the klongs (waterways). This
clip was of particular interest to Mr. Lalla and Mr. Mhaiskar, both from the Government of
Maharashtra. The state of Maharashtra has similar urban growth colonies along waterways.
Following the video, the group was led on a BMA guided walking tour of the sub-transfer station
located near the Department’s office. Delegates were very interested in the mini-compactor
technology in use at the station, and had the opportunity to see it in operation. BMA plans to
increase the numbers of the sub-transfer stations.

11
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Exploring Landfill-to-Gas Project Development. Design amd Financing Exposure Trp

Meeting and Site Visit to the Kampaengsaen Landfill

e Dr. Kanoksak Eam-Opas, Dean Faculty of Engineering, Kasetsart Usiversity,
Energy & Environment Engineering Center

Background

Professor Kanoksak was the driving force behind the LfG
project at Kampaengsaen and Rachatheva. One of the first
LfG to energy projects of its kind in Thailand, the
approach used initially at Kampaengsaen proved to have
fatal design flaws, particularly in the pipe placement of
the collection system and in the estimate of LfG that
would be produced. The approach was re-thought and a
new design, with horizontal rather than vertical collectors,
has been installed in another area of the landfill and has
been more successful. Based on the results, the project
intends to expand with funding from the EPPO’s energy
conservation fund.

Meeting Notes

The group met with Prof. Kanoksak Eam-Opas and his project team at the Nakknonprathom
province campus of the prestigious Kasetsart University. The team made a presentation of both
phase | and Ii of the LfG to energy project that they have been developing at the Kampaengsaen
landfill. This i1s one of the two large landfill sites under contract by BMA to receive the
Bangkok’s municipal waste. The privately owned Kampaengsaen landfill is approximately 80
Kilometers NW of Bangkok and receives the majority of Bangkok's waste (approx 60%). The
landfil} has almost reached capacity and is slated to be closed soon.

The delegates asked a number of questions about the
financing opportunities for such a project, future plans for
the LfG project in phase Il and what is anticipated: in
regards to the quantity of and quality of the LfG. the amount
of power that will be generated. and to what use it will be

put.

After the presentation and discussion, a site visit was made
to the area of the landfill site where the LfG project was
underway. The Kasetsart technical project staff escorted the delegation to the site and brniefed the
group on technical aspects of the project. He also gave the delegation insight into problem areas
and another perspective on what happens to the Bangkok waste afler it leaves the BMA control
at the transfer station and is loaded into the trucks of the private contractor. The delegates made a
number of observations on areas where the private company could improve, including worker
and community safety.

i2
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Exploring Landfill-to-Gas Project Development, Design and Financing Exposure Trip

Nonthaburi Municipal Landfill- (Flare Testing of Methane)
* Dr Kanosksak’s Staff
Background

At Nonthaburi, a large Japanese corporation is funding a
LG flaring pilot to determine the quantity/quality of the
LfG from the landfill. If warranted, the company will
implement a large scale project to make use of the
carbon emission reductions.

Meeting Notes

As opposed to the Kampaengsaen site, the Nonthaburi site is a municipally owned landfill. The
delegates commented on the absence of best MSW management practices there, and thought
perhaps the management was a reflection of the difficulties small municipalities have in
operating landfills. One notable example was the presence of a new engineered celi that was
nicely graded in tiers and covered with waterproof liner of an acceptable quality. There was large
quantity of water/liquid of some variety at the bottom of the pit however, and our guide
explained that the local community had blocked the use of the new cell site because they feared
that the water at the bottom of the pit was really leachate runoff from the currently used site, and
not rainwater as the municipality was asserting.

Friday, January 30, 2004

Waste Management Siam
Eastern Seaboard Environmental Complex Site Visit (Chonburi)

This meeting and site visit were led by Edward Corcoran, President and COO (who joined the
meeting via teleconference facility.), John L Hamilton, General Manager Eastern Seaboard
Environmental Complex, Sutthida Fakkun, Public Relations Manager, and Suchintana Virarat,
Sales and Customer Service Manager.

Background

Waste Management Siam (WMS) is a locally owned and operated company providing high
guality environmental services for customers that value the minimization of environmental risk.
WMS is a division of Modern Asia Environmental Ltd. (MAE), a regional environmental service
provider that owns both the operations in Thailand and owns the only hazardous waste facility in

13
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Exploring Lardfill-io-Gas Project Development, Design and Finencing Exposuere Trsp

Indonesia, called PPLi. The founders and regional team are experienced waste management
professionals with world-wide expertise.

WMS designs, develops and operates waste management facilities in Thailand that serve
industrial, commercial and municipal customers. Services include waste collection and transport,
waste disposal through sanitary landfills, wastewater treatment, recycling. composting and bio-
remediation. WMS also provides site clean-ups and value by offening its management and
expertise, competitive rates, and full compliance with local and international regulations and
standards.

WMS also operates the Eastern Seaboard Environmental complex, located approximately 150
km Southeast of Bangkok, which is the only company fully licensed for non hazardous waste
complying with both local and international standards in Thailand.

Meeting Notes

Suzanne Young, Mark Mason and the delegates met with John L Hamilton, General Manager
Eastern Seaboard Environmental Complex., Sutthida Fakkun, Public Relations Manager. and
Suchintana Virarat, the Sales and Customer Service Manager. Edward Corcoran. President and
COO of WMS joined the meeting via teleconference facility.

The WMS site at the Eastern Seaboard Environmental Complex in Chonbuni was an excelient
example of a planned well managed landfill and provided an interesting counterpoint contrast to
the sites at Kampaengsaen and Nonthabun. Having previously seen two sites that were very
similar to the open dump sites in India with the difference that at Kampaengsaen and Nonthabun
attempts were being made to capture the LfG from the municipal waste with waste to energy
projects, the delegates had a chance to see how it could be done.

John Hamilton, who had been the site manager of the largest waste management landfill in Hong
Kong before joining WMS’s parent company MAE, emphasized the importance of quality
worker training, constant monitoring and especially technology transfer so that a group of
competent waste management professionals can be developed in-country to carry forward.

Currently the ESBEC site is getting mostly industrial waste from the number of industnal estates
in the area. They change these clients from $20-$50 US/ton for disposal, fees depending on the
composition, quantity etc. of the waste. While they would like to handle more municipal waste at
lower fees, they face stiff competition from the “informai™ sector.

Both Mr. Hamilton and Mr. Corcoran were very candid about the obstacles they had to surmount
and barriers that they and other operators of professionally managed landfill sites still face in
Asia. Some of the barriers include municipal waste collection practices and deals with the agents
in the “informal” sector, many of whom then engage in open dumping waste disposal even for
hazardous materials. At the WMS site they contract with a pnivate lab which operates on site and
physically tests every single load of waste that comes in the gate. While they do not currently
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accept hazardous waste at their site, it is not uncommon for companies to try and leave
undeclared hazardous waste loads.

The lively discussion at the meeting continued during the
hard-hat walk-through of the site, which included a visit
to the leachate and wastewater treatment plant, the gas
collection and flare point, and a tour of the various cells:
in preparation, in use, closed, and the areas due to be
developed. Clearly this visit was one of the highlights of
the Thai Phase I for the participants.

Phase I — Thailand Debrief

Following the meeting with Waste Management Siamn and the site visit to the Eastern Seaboard
Environmental Complex, the group debriefed with an open discussion on what they had seen so
far, looking at the comparisons between the Kampaengsaen privately run site which BMA
contracts with to dispose of waste at about 3 10/ton, the municipally owned site at Nonthaburi
and the ESBEC. Much of the discussion centered around the economics of waste disposal. As
the economies of waste disposal differ widely from country to country and municipality to
municipality, dependent on hundreds of factors including at a mmimum: the cost of labor, land,
gas, power waste characteristics local customs, regulatory control and enforcement, there is no
one single answer to the question of how much should it cost per ton for waste disposal and what
is the right /reasonable amount for a municipality to pay. The group debated whether or not the
$10/ton price was a realistic figure given the current pressure on BMA and the other
municipalities in Thailand to adopt better practices in waste disposal. The BMA had said during
the discussion with the delegates that they spend approximately 1000 Bhatt (about $29/ton) on
MSW disposal. The delegates were not sure if that figure represented a true full cost accounting
for the cities MSW management.

There was a concurrence among the group that municipalities in Thailand face some similar
constraints as in India, particularly with the adoption of better practices in the public sector, and
the difficulties with the ‘informal’ sector influences. While they were impressed with the BMA’s
great efficiency in collection (they brag 95%) and extremely clean streets, they realized that
India’s strong democratic tradition and the Green Bench can be an advantage. Thailand is just
developing a similar “Green Bench” capacity in their judicial system.

Looking forward to the next phase, the delegates expressed that they would like to look closely

at the various financial aspects of MSW management, from funding and revenue generation to
contracting models.
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Phase H - California, United States

San Prancisco, California

Sunday, February 1, 2004

Welcome Lunch and Briefing

e Mr. Enk Brejla, GEP-CCS US Program Manager, The Louis Berger Group. Inc.

Mr. Erik Brejla, GEP-CCS U.S. Program Manager and leader of the Phase II visit reviewed the
schedule for the overall exposure trip visit, provided additional background information on
institutions and answered any outstanding program and/or logistical questions. The meeting also
provided the delegates an opportunity to discuss as a group key points and issues that they would
like to focus on during the trip. The following highlights those key areas of interest:

Mr. K. Jayakishan

- Sanitary landfill project development
- Economics of landfill operations
- Framework of host fees

Dr. Sukhbash Sandhu

- LfG opportunities for rural regions
- QGas recovery options and methods
- Landfill zoning and ordinance structures

M. Subhash Lalla

- Municipal solid waste management “franchise”™ contracting
- Waste planning from a state and county perspective

Mr. M.A. Khan

- Development of hierarchical levels of laws pertaining to solid waste management and urban land
use
- Final disposal methods, including composting options

Mr. Milind Mhaiskar

- Sanitary landfill — siting, zoning
- Finance structures { host fee, user fee, tax base)

Mr. Rakesh Mehta

- Models of public — private partnerships
- Landfill gas recovery operations
- Municipal tax structures and revenue generation models
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Monday, February 2, 2004

AL SCS Engineers, LLC

s Mr. David Ross, Senior Vice President, International Programs
* Mr. Steven Hamilton, Municipal Solid Waste Specialist

Background

Established in 1970, SCS Engineers is a leading engineering and construction firm specializing
in solid waste management, the operation of LfG control and energy recovery systems and
environmental services. Some of the world’s leading experts in these subjects make up its staff;
with sixty percent of the staff regularly working on landfill projects. SCS Engineers has
completed more than 2,000 landfill engineering assignments for municipal and industrial clients.
Based on its strong professional foundation, the company has successfully balanced the often
conflicting technical, financial, institutional, and legal issues inherent in solid waste programs.

SCS Engineers has been a national leader in the planning, permitting, investigation, desigm,
construction, and operation of L{G control and energy recovery systems. Their LfG experts are
working at hundreds of locations around the world specializing in: (a) engineering design
services and investigations; (b) system construction; and {c) long-term system operations,
maintenance and monitoring. SCS provides design/build services for the construction of landfill
gas systems. A design/build project typically combines the design and construction steps into a
single contract, resulting in an expedited construction schedule and reduced overall costs.

In the area of solid waste management, it works with clients in the private and public sectors to
plan for, permit, design, and implement facilities and programs, to safely and economically
manage all types of solid wastes. Apart from conventional services like regional waste planning
and landfill transfer station siting and design, SCS also undertakes innovative assignments like
underground fire suppression at landfills and design of recycling facilities for theme parks.

Apart from extensive operations in the United States, SCS provides environmental consulting
and engineering services to clients around the world. It has completed solid waste, landfill gas,
site remediation, privatization, and other environmental projects in over 40 countries spread
across Latin America, the Middle East, Asia-Pacific, Europe and Canada. The company’s
international clients include federal agencies (of the United States and elsewhere) local
government agencies (often funded by multi-lateral bank loans), U.S. based companies with
operations or investments overseas, and other private firms.
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Meeting Notes

LBG/GEP-CCS designed a two day interactive training for the

delegates that introduced topical areas from waste planning to
financial structunng to landfill gas recovery project
development. During this two day training, the group visited the
Ox Mountain landfill facility to understand contracting and
analyzing waste characteristics. LBG/GEP-CCS contracted SCS
Engineers, an award-winning, employee-owned, engineering
and construction firm specializing in solid waste management

and environmental services, to design and conduct the training. |

Leading this training were Mr. Steve Hamitton and Mr. David
Ross who are two of the world’s leading experts in these
subject areas and have worked in emerging economies.

The training was organized in the following manner:

Training Session #1: Overview of Solid Waste Management Needs and Practices

Training Session #2: Overview of Solid Waste Management Needs and Practices Continued
Training Session #3: Final Disposal of MSW via Sanitary Landjfill

Training Session #4: MSW Financing and Public-Private Partnership Opportunities

Training Session #1: Overview of Solid Waste Management Needs and Practices

Background - Training Session #1

The first training session Overview of Solid Waste Management Needs and Practices was

designed to focus on the following areas:

e Overview of solid waste management needs and practices
- In India (informally presented by each delegate)
- Inthe USA

¢ Laws and Regulations (from the perspective of those responsible for waste management)

- Federal laws & regulations
- State laws & regulations
- Local ordinances and policies
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Meeting Notes - Training Session #1

As part of the overview of solid waste management needs and practices, Mr. Steve Hammlton
discussed how US Municipalities have been challenged on addressing rapid growth and
development and in turn, the level of construction and demolition (C&D) waste. Mr. Mehta was
interested in how municipalities price the various waste streams. It was pointed out that indeed
different standards apply to each waste stream and that only specific sites will accept C&D
refuse. C&ID) refuse typically is priced 10% above the average tonnage cost given the special
considerations for final disposal and treatment.

Mr. Hamilton also discussed how certain construction items, such as chemically treated lumber,
can not go into the sanitary landfill, however in most cases will be shredded and resold as
household and commercia! woodchips.

Mr. David Ross explained how, although rural and urban municipalities face complex and varied
solid waste issues, the basic national and state level laws regulating waste disposal remain the
same across the board.

The group felt that the City of San Francisco’s mandate to reduce waste generated and sent to the
landfill by 50% is aggressive. Mr. Mehta posed the question of how the city would reduce waste
as the city is clearly increasing in population. Mr. Hamilton explained in detail how the
California Integrated Waste Management Board and Cal-EPA use a precise formula to determine
waste reduction potentials, while factoring population and growth increases. Mr. Lalla
applauded this mandate and Mr. Mehta felt that “phased-in” waste reduction goals could be
established in the Indian context.

Mr. Ross explained that the City, although they established aggressive targets, would address the
reduction in two separate initiatives:

1. Recycling — Municipal “Single Stream” recycling containers would be given to
each home for disposing of paper products, plastics and glass. It has been
determined in San Francisco that these items account for over 60% of the waste.

2. User Fees — Pricing schedule that accurately has users pay based on the level of
waste produced. In the long run it is a deterring factor and

will reduce waste produced per family household.

AW Ox Mountain Landfill, Half Moon Bay
Location

= Lochlin Caffey, Allied Waste Industries, Inc, Ox Mountain
Landfili
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Training Session #2: Overview of Solid Waste Management Needs and Practices Continued

Background - Training Session #2

The second training session, an Overview of Solid Waste Management Needs and Practices, was
designed to focus on the following areas:

Waste characterization (MSW composition and quantities)

Forecasting waste generation

Inventory of alternative and appropriate technologies and associated costs

Public education and participation

Identification of options for ownership, operations, and financing

Selection and implementation of an action plan

Waste storage and collection

Waste processing (for matertals and/or energy recovery and/or volume reduction)

Meeting Notes - Training Session #2

As part of the discussion on the identification and ownership of waste operations, Mr. Lalla
described how, in parts of Mumbai, the collection is focused on a door to door scale effort. The
Municipal Government has effectively organized street committees to handle waste collection
for a series of buildings in a specific region. These committees serve as the middleman for
collecting, cleaning and segregating possible recyclable waste. The payment for the street
committees is from the post market product sale and revenue generation.

Mr. Hamilton conceded that the high cost of waste operations in the U.S. has dnven
municipahities to consider alternate arrangements in addressing collection methods.

Mr. Mehta agreed in pninciple with the plan Mr. Lalla described but felt that in New Delli, due
to high density, they could not provide these services through street committees. Mr. Mehta and
Mr. Ross discussed how it is common that municipalities across the world oppose the
segregation of waste by a third party given the loss of potential income.

If a waste collection system were to be proposed under a privatization plan, it was reiterated how
the employees training and hiring are critical. Mr. Hamilton explained how in Egypt
privatization legislation has bred a new culture, with the larger privatization plans having
catalyzed a new transparent workforce and work ethic.

Mr. Hamilton cautioned the delegation on the desire to have state of the ant equipment be the
only option considered when evaluating long-term MSW planning. He indicated that the critical
path is to concentrate on collection, which is the most important thing you can do that collects
waste out of streets and moves it to one location. “If you can’t collect, you can not dispose’™ Mr.
Ross indicated in a BOOT model that the municipalities should make sure that vendors can
demonstrate at least three other successful projects and look at the corporate books for a
solidified and transparent management structure.
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Tuesday, February 3, 2004

San Francisco Recycling & Disposal Company Transfer Station
and Recycling Center

» Maurice Quillen, General Manager, San Francisco Recycling & Disposal Company @
Pier 96

Background

RECYCLE CENTRAL®, the premier recycling facility in the
United States, officially opened on March 5, 2003 on San
Francisco's Pier 96. San Francisco Mayor Willie Brown and
Norcal Waste Systems, Inc. President Mike Sangiacomo
threw the switch to power up the 200,000-square-foot plant
capable of sorting and baling up to 2,100 tons of recyclables a
day.

RECYCLE CENTRAL® brings the most effective mechanical systems for sorting recyclables
under one roof. Recyclables in this $38 million facility are separated using a combination of
specialized equipment and hand sorting. Clean, baled recyclables are loaded into cargo
containers for shipment to paper mills, glass plants and manufacturing facilities that produce new
consumer goods from yesterday's discards.

Inside RECYCLE CENTRAL® spinning disk screens send bottles and cans in one direction,
float paper in another and further sort it into independent streams of newsprint and mixed paper
(magazines, cardboard and junk mail). A giant vacuum system sucks computer paper, envelopes
and letterhead off conveyer belts and automatically sends clean material to baling machines. A
powerful magnet pulls steef and tin cans off the sorting belt and flips them into a large storage
cage. Aluminum cans fly off the belt as if by magic, thanks to another machine called an eddy
current separator.

Meeting Notes

In California, state law requires municipalities to reduce waste that is sent to tandfills by 50%.

In reaching this goal, the city of San Francisco has undertaken a massive recycling program. The

group visited the new Norcal SF Recycling Center that recently opened in the fall of 2003, All

the delegates, and particularly Mr. Mehta, were impressed with the public private partnership

arrangement between the city and Norcal on reaching the recycling goal. Norcal officials

provided the delegation with a framework for developing franchise agreements between a
city/county and the private sector.
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Mr. Quillen explained that they receive on average 2 tons
of waste per day and explained the process and flow of
waste being separated. The facility currently is able to
recycle up to 78% of the waste recetved. The recyclable
materials are sold to brokering organizations that
primarily purchase these items at the current market rate.
The streams sold on the post-market include:

1) Mutti-Colored Glass Products
1) Dry Paper Products (no water/leachate contact)
i)  Aluminum and Light Metal Products

The delegation was very impressed with the small level of remaining waste retumed to the
landfill, 22%, and although retumed, it was explained the landfill that performs the final disposal
is a landfill gas recovery site. Mr. Mhaiskar described how an organized union of rag pickers in
his municipality could establish the foundation for systematic recycling and as well as serve as a
model for job growth if successful.

Training Session #3: Final Disposal of MSW via Sanitary Landfill

Background - Training Session #3

The third training session, Final Disposal of MSW via Sanitary Landfill, was designed to focus
on the following areas:

Selection of new sites for new landfills
Design of new landfilis and/or upgrades to existing landfills (for expansion)
Need for and design of emission control measures
Opportunities for energy recovery (and revenue) from landfill gas (LfG) collection
systems:
- Sale of gas for direct use (via pipeline)
- Production and sale electricity from LfG-fired engine-generation units
- Potential for sale of GHG emission reduction credits
Long-term monitoring and maintenance of landfills

Meeting Notes - Training Session #3

Mr. Jayakishan described how the new MOEF guidelines seem to be based upon international
standards and not necessarily on measures conducive for effective implementation in the Indian
scenario. The entire delegation discussed how the MSW rules will be difficult to change and that
those bureaucrats who created these mandates were not necessarily aware of the technical
implementation barriers.
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Mr. Hamilton and Mr. Ross explained that in Egypt a similar path was followed and through a
collaborative process, concessions were given as municipalities were unable to meet or achieve
the provided targets.

Mr. Mehta and Mr. Lalla added that the first issue they are facing is identifying an ideal site,
given vague guidelines on the selection process, topographical restraints and climatic measures.
“No one wants a landfill near their home”, Mr. Ross added, but felt the following general criteria
are applicable across the world.

- Encourage canyon style development: provides gravity controlled and nicely filled sold
waste cells

~ Avoid high water tables: will create the need for extensive lining and sloping into one
corridor

- The transportation dilemma: divert traffic from main roads and ancillary road connectors
through non-high density corridors

- Power of topographical Barriers: natural barriers will provide less visible operations and
ensure seclusion

Training Session #4: MSW Financing and Public-Private Partnership Opportunities

Background - Training Session #4

The fourth training session, MSW Financing and Public-Private Partnership Opportunities, was
designed to focus on the following areas:

» Financing for landfill improvement and/or LfG-to-energy projects
» Public-private partnership opportunities: Egypt case study
s Management and staffing of agencies charged with the proper management of MSW

Meeting Notes - Training Session #4

Mr. Ross explained that revenues have been historically been organized around taxes, user fees
and grants/loans. The delegation was concerned that the financing of new systems would employ
large capital costs for landfill construction, buildings and equipment, but was unsure of the
typical cost in the US for collection and equipment.

Mr. Hamilton explained the collection costs are devised around compactor truck and operations
and maintenance costs. He described how the Q&M cost could run close to $200 to $300 per ton,
on average in the US, and compactor equipment can run from $100,000 on up.

Mr. Sandhu noted that transfer stations seemed to indicate an additional cost element to a
municipal budget and that he would want to explore ways to ensure direct drop-off in the central
landfill. Referring to the Ox Mountain facility, Mr. Ross explained that if a county or region is
large enough, the economics might not support having fewer trucks, or driving longer distances
to dispose of waste.
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The delegation expressed interest in the “Enterprise Fund™ structure, as when a state agency is
responsible for the delivery of MSW services and receives fees to cover all costs. Mr. Ross
discussed how most funds operate and described how fees could be raised for services rendered
ONLY to support the solid waste enterprise. Mr. Mehta felt a separate wing of the urban
development offices could play this role and would ensure a systematic delivery and
management of MSW services in a defined area.

Mr. Sandhu asked how the tax collection and fees could be considered sources of revenue for a
municipahty and if it would hinder modemization or accountability. Mr. Hamilton explained
how a new culture would need to be bred for citizens to be accustomed to paying taxes; however
a collection infrastructure would ensure a sustainable solution and goveming framework.

8 ["Tm oF oot

Power Project Financing, LLC.

Fofineiny

¢ Daniel Potash, Senior Financial Consultant

Background

Power Project Financing is a consulting practice specializing in renewable energy. independent
power, project financing, and power sector privatization. They provide financial advice. financial
structuning, and equity and debt capital for governments and developers of power projects around
the world.

Meeting Notes

Mr. Potash presented to the group the finer intricacies of financing urban infrastructure projects
in the US and in emerging economies. Mr. Potash discussed at length the “Opportunity vs. Risk
Scenario” and how many prominent US banking institutions have turned away from financing
projects perceived to have a high level of risk, even if the potential return on investment can be
quantified and endorsed. Mr. Mehta agreed with this scenano and felt that for municipalities the
community perception and buy-in for certain projects would be a determining factor in a projects
approval.

Mr. Potash and the delegation discussed billing structures and the cash flow for municipal
collection services and disposal. Mr. Sandhu expressed an interest in linking billing factors for
multiple utilities in a consolidated bill structure. The delegation felt that municipal and state
government could have a streamlined monitoring and oversight for utiity and even tax
collection. Mr. Khan and Mr. Lalla spoke at length on creating state-level incentives to
encourage municipal stream line billing and collection. Currently, it was felt that collection is
done ad-hoc with limited oversight and there is a need for a formal monitoring plan to be
established. At the same time, however, there seems to be a desire to encourage deregulation.

Mr. Potash explained that deregulation has had some successes. but that deregulation also has
made it difficuit to get cooperation in multi-dimensional infrastructure development.
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Sonoma, California

Wednesday, February 4, 2004

W2

1oNOMA COUNTY  Sonoma County Central Landfill

Agey

e Donna Caldwell, Integrated Waste Specialist,
Sonoma Co. Waste Management Agency

Background

The Sonoma County Waste Management Agency, formed in 1992, is the joint powers authority
of the nine cities and the County of Sonoma. The specific focus of the Agency's efforts 1s the
implementation of regional waste diversion programs required in the following categories: Wood
Waste, Yard Debris, Household Hazardous Waste, Education and Planning.

The central landfil} is unique in design in that it has an extensive segregation facility that focuses
on appliances/hard metals, and industrial waste. These segregation facilities provide additional
revenue stream for the facility aside from the basic waste service/collection fees collected from
industry and households. The central landfill is classified as a Class A site, which collects both
industrial and limited amounts of low- hazardous industrial waste materials.

The central landfill site is 3,000 acres in total size, with a
planned extension of 1,000 acres into nearby localities. The
county began initial testing and monitoring for methane in
1990, and commenced the design and capturing of gas
collection piping in 1994. The site contains over 140 pumps,
with 72 vertical and 68 horizontal designs. The landfill
utilizes a cogeneration facility, which produces 6 MHW that
is sold to the local grid, and provides power to 4,000-5,000
homes and business in the Sonoma and Napa County areas.

Meeting Notes

The Sonoma facility is operated and managed by the City and
County of Sonoma. With 1,900 tons/per day, this site currently
operates an § MW facility that has established a power purchase
agreement with Pacific Gas and Electric. This agreement has been
viewed as a “hallmark project” as this particular site has the ability
to power approximately 6,000 homes and provides a balance to the
grid of US$3 million. Sonoma also operates an extensive
composting and wood chip facility over a 20 acre landfill foot print.
The wood-chipping and composting facility processes over 200
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tons per day. The Sonoma officials explained in detail the process undertaken for the technical
and financial evaluation for the landfill recovery and composting facilitics. Delegates were
interested in understanding the timeframe for evaluating landfill gas and dnvers for determining
economic viability over a 30 year timeframe.

Mr. Mehta explained that a cnitical factor for sanitary landfills in India was to address leachate
management and was interested in the various strategies employed for treatment. The Sonoma
officials talked about the 4.2 million gallon/2 pond facilities at the central landfill site. Given the
landfill is a canyon model; they use natural gravity and no pumps for leachate collection. The
local wine vineyard businesses in the region prevent them from treating the leachate or
constructing a wastewater treatment facility on site, however they discussed how leachate is
hauled by truck to wastewater facilities in nearby counties. The delegation was surpnised at the
86,000 gallons removed per day, and it was explained how the high precipitation levels are a
large contributing factor.

Mr. Khan talked about the construction and demo diversion practices in India, but felt a
surcharge fee could supplement the services provided and ensure a nice cost recovery system for
the labor and capital intensive process. Sonoma explained that they have only recently begun
applying a surcharge that has been approved at a rate of 25% for the diversion of: wood. scrap
metal, roofing, miscellaneous construction debns, and concrete.

Sacramento, California

Thursday, February 5, 2004

California Energy Commission

- e Tim Olson, Program Manager. Energy Technology Export Program. California
Energy Commission

Background

The California Energy Commission is the state's primary energy policy and planning agency.
Created by the Legislature in 1974 and located in Sacramento, the Commission has five major
responsibilities:

= Forecasting future energy needs and keeping historical energy data.

» Licensing thermal power plants 50 megawatts or larger.

= Promoting energy efficiency through appliance and building standards.
» Developing energy technologies and supporting renewable energy.

« Planning for and directing state response to energy emergency.

With the signing of the Electric Industry Deregulation Law (Assembly Bill 1890). the
Commission’s role includes overseeing funding programs that support public intercst energy
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research; advance energy science and technology through research, development and
demonstration; and providing market support to existing, new and emerging renewable
technologies.

More specifically, the Energy Commission is a member of the LMOP program responsible for
determining Landfill Gas-To-Energy (LFGTE) directions in California, identifying regulatory
requirements and opportunities for decision makers that are tied to LFGTE, and assisting in
developing LFGTE Case Studies.

Meeting Notes

Commissioner Boyd opened the roundtable discussion and described how he presides over the
Energy Commission's Transportation Committee and oversees climate change and international
export programs. He serves on the Electricity and Natural Gas and Renewables Committees. He
chatrs the state's Joint Action Climate Change Team and the state’s Natural Gas Working Group.
Climate change is a subject that matters to California. Commissioner Boyd praised the group for
their progressive nature and underlined how the state of California understands that the full
repercussions of a change in climate are serious. The Commissioner discussed how climate
change challenges the state's infrastructure investments and touches all sectors of the economy:
waste management, water supply, agriculture, forestry, energy production, health, transportation,
tourism and others. The delegation and Commissioner Boyd agreed that it is critical that the state
and India begin to actively reduce the rate of growth in emissions from not only the waste
management sector but also from the other urban factors.

Mr. Lalia and Mr. Mehta were particularly interested in this subject, and the discussion explored
how the 20% renewables utilization mandate could be relevant in the South Asian scenario.
Jayakishan and the delegation took interest in the seed money and grants the energy commission
provides to firms seeking international partnerships for exporting technologies and services. Tim
Olson talked about the landfill gas credits obtained from a MSW project in Mexico and the
process undertaken.

Mr. Mehta and Mr. Mhaiskar were interested in the role the Energy Technology Export Program
played with small and medium sized enterpnses. Mr. Lalla felt that providing pre-investment
"seed" funding (for qualified companies) will facilitate energy project development.

Mr. Olson further explained how the Export Program has been able to spur project development
by assisting in:

- Conducting market and trade analyses.

- Organizing overseas trade missions to introduce foreign decision-makers to
companies.

- Arranging orientation visits for foreign energy officials to California energy
generation sites and briefings with experts.
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Mr. Olson offered the delegation assistance in identifying California technology providers and
also encouraged the delegation to advise the Export Program of potential project development
opportunities.

L_‘ E wagi:u o California Integrated Waste Management Board

e Howard Levenson, Deputy Director, Permitting and Enforcement Division
e Scott Walker, Branch Manager Remediation. Closure, and Technical Services

Background

California Integrated Waste Management Board, a Division of the California Environmental
Protection Agency, is a six-member Integrated Waste Management Board responsible for
protecting the public's health and safety and the environment through management of the
estimated 60 million tons of solid waste generated in California. The Board works in parmership
with local government, industry, and the public to reduce waste disposal and ensure
environmentally safe landfills. California reuses and recycles approximately 42 percent of its
solid waste.

The Board i1s one of six agencies under the umbrella of the Califomia Environmental Protection
Agency. The California Integrated Waste Management Board is responsible for managing
California's solid waste stream.

The Board is helping Califormia divert 50 percent of its waste from landfills by 2000 by:

= Developing waste reduction programs.
= Providing public education and outreach.

= Assisting local governments and businesses.
= Fostering market development for recyclable materials.

The Board also protects public health and the environment by:

= Encouraging used oil recycling.
» Regulating waste management facilities.
* Cleaning up abandoned and illegal dumpsites.

The Board, in partnership with local government, industry, and the public, works 1o reduce solid
waste disposal, manage the estumated 66 million tons of waste generated in California each year,
and ensure environmentally safe solid waste facilities.

A roundtable meeting was organized for the delegation to understand the policy perspectives on
landfill gas recovery, particularly for the state of California. The roundtable was attended by
sentor state representatives, including Commissioner Jim Bovd of the California Energy
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Commission, California Integrated Waste Management Board, Cal-EPA and the Energy Export
Development Agency.

Meeting Notes

The entire delegation was interested in the role the Waste Management Board plays and the
reporting structure and mandates it has introduced within the state. The streamlined reporting
system allows the state to respond and provide TA in a focused manner. The discussion focused
around the structure of the board and their mandate. Mr. Walker explained how the board was a
partnership between local governments, industry and the public works department. The board
provides: i) permitting and enforcement of USEPA, State laws; ii) waste prevention; 1ii)
diversion, planning; iv) special assistance for special wastes.

The delegation, particularty Mr. Mehta and Mr. Lalla, wanted to explore developing a model
Board in India that would address the functions of the CIWB, but further, to be able to track the
universe of landfill sites, contacts and characteristics. The model board could serve as a
“clearinghouse™ as Mr. Sandhu suggested. The delegation felt an informal relationship would be
needed with CIWMB to ensure the model structure was designed and developed properly and
would benefit from the lessons learned by the state of California in this arena.

Mr. Levenson said that an applicable SWM technology/technique that might be suitable to the
Indian context would focus on developing a bioreactor iandfill technology and spoke at length
about this technology. The bioreactor is designed to inject specific levels of water into an
engineered cell. This process will catalyze the methane generation and produce very pure
methane gas. It was explained how this has been done successfully at the Yolo County landfill in
Davis, California.

Keifer Landfill Gas Collection System Site Visit

¢ Mr. Chris Richgels, Principle Engineer

Background

The Kiefer Landfill, owned and operated by the County of ————————r——
Sacramento, was opened in 1967 and currently has over | '
16 million tons of municipal solid waste in place. It
presently covers 232 acres with plans to expand by up to
675 additional acres and currently receives 900,000 tons
of waste annually. The EPA’s Landfill Methane Outreach
Program awarded this project the distinction of the
"Landfill Gas to Energy Project of the Year" in 1999. The
County is planning on expanding the facility to include
two CAT 3616 engine generator sets, which would add an
additional 6 megawatts, “Landfill Energy Systems (LES)

29

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counterparts
Subtask: 6.E Completion of Study Tour and Exchanges for Milestone E + 2 Policy Exchange Visits

24>

i il 8

-



Exploring Landfili-to-Gas Project Development, Design and Financing Exposure Trip

was instrumental in the County winning the 1999 US EPA Landfill Methane Qutreach Program
Project of the Year for the Kiefer Landfill Gas-to-Energy facility by utilizing their extensive
specialized experience in LfG power systems in the design and build of the facihity allowing
construction to occur in a timely manner and by operating the facility with top efficiency.” -
quoting from Kathy Garcia, Associate Engineer, County of Sacramento.

Meeting Notes

The Kiefer facility is the “best case study™ of landfill gas recovery in
the US, as they currently operate a 9MW facility that has the ability
to elecmfy over 7,000 homes in the region. The delegates had an
opportunity to closely examine the four Caterpillar engines and an
opportunity to interact with the contracting firm, Landfili Energy
Systems, to understand the technological aspects in greater detail.

Mr. Richgels and representatives explained the macro level elements
of their partnering agreement. The City/County has issued a 99 year leusing nghts agreement on
the gas produced from the methane. The revenue generation from the power sold to the gnd 1s
split 70/30 and the Kiefer facility is further electrified completely by the power produced onsite.
The delegation was impressed with the US$300.000 cost savings a year in the operating cost
structure of the facility.

Mr. Khan and Jayakishan spoke at length with the Kiefer Landfill project manager on leachate
evaporation process and design. The larger group discussion focused on contracting and tipping
fee schedules 10 ensure site financial stability.

Mr. Mhaiskar and Mr. Khan expressed praise for the level
of customer service that the City/County of Sacramento
provides, including: free residential tipping and special
pick-up requests. Mr. Richgels explained that the
City/County was able to recover these costs through a one-
time user charge issued for all new residents n the
community. There has been a 23% growth rate over the
past 20 years and City/County officials have caiculated a
continued growth of 20% over the next ten years.
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Friday, February 6, 2004

Brown, Vence and Associates MSW Presentation

NN ¢ Michael Brown, President
* Devon Rager, Associate Planner il

Background

Brown, Vence & Associates, Inc. (BVA) is a full service engineering and management
consulting firm with approximately 25 years of experience in recycling, waste and energy
management, serving clients throughout the United States and internationally. Their consulting
practice combines management and financial consulting services with engineering expertise to
assist local government agencies and private companies in planning and implementing waste
management, energy efficiency, and small power production services. Established in 1979, BVA
was created to provide assistance to municipalitiecs and organizations at a time of rapidly
changing environmental regulations.

International Experience - Since its establishment, BVA has drawn on its technical, financial,
and engineering expertise to assist clients internationally in meeting their technical and
management consulting needs in solid waste and energy management. BVA has provided
services in Latin America, Furope, Asia, and the Middle East with the assistance of multi-lateral
banks, including:

Inter-American Development Bank U.S. Agency for International Development
U.S. Trade and Development Agency World Bank
Other U.S. and international agencies

Landfill Gas to Energy Experience — BVA provides complete landfill gas technical services
including environmental controls and energy recovery. With the increasing deregulation of the
electric industry, BVA is using its distinctive combination of expertise in both solid waste and
energy to assist clients with landfill gas-to-energy projects. BVA has expertise in the
management of landfill gas collection, destruction systems, and gas-to-energy projects, including
construction, start-up, and operations management of landfill gas facilities. Their services
combine the required technical and business management aspects to for success in any phase of a
landfill gas-to-energy project.

Landfill Gas Generation and Recovery Estimates - Drawing from BVA’s extensive project
experience, they have developed modeling software to estimate gas generation and recovery,
which allows BVA to provide realistic assessments that take into account the in-place tonnage,
landfill characteristics, operation and management procedures, and climate.
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Design and Construction of Landfill Gas Collection Systems - BVA has also prepared plans
and specifications for new and expanded landfill gas collection and treatment systems and
supervised the installation of systems.

Meeting Notes

A leading MSW/Energy California based firm, BVA presented a MSW siting and locating
process, approved by CAL-EPA, for siting a new landfill location. BVA presented several case
studies from California and introduced the 9 step process undertaken. The entire delegation felt
that a similar type of process could be introduced within their own respective areas and would
provide the further necessary guidance in addressing the MOEF guidelines.

The entire delegation felt that the siting and evaluation process is the most pressing issue facing
Indiran municipalities today and agreed upon establishing state level exclusionary criteria and
having municipalities develop preferential criteria.

Mr. Brown described how the Task Force critena in the state of California focus exclusively on
making sure that:

- Prnimary transportation routes (for waste) do not pass through centers of high density

- There is 2a minimum capacity of 35 years for a site

- Sites shall not be located in canyons that serve as a storm water drain

- Sites shall not be located near steep canyons or large earthquake faults

Norcal Waste Systems Hay Road Landfill, Inc.

SORCET WASTE S7STEMS, NG e Chns Choate
Background

Norcal Waste Systems Hay Road Landfill, Inc. is a state-of-the-art landfill facility providing
disposal services for both municipal and commercial customers. The landfill has a permitted
capacity of 2400 tons per day. The total acreage of the site o

is 640 with the disposal area of 256 acres. Hay Road .
Landfill is also the home of the Clean City Compost |
Program, a sophisticated process that takes San Francisco
yard trimmings and food scraps and transforms the waste
into productive soils. Brown, Vence and Associates was
retained and recently completed the feasibility study and
conceptual design for a landfill gas to electricity system and
continues to work closely with Norcal Waste Systems to
complete the next steps in this project.
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Meeting Notes
The Norcal representatives defined the process undertaken -
in examining the advantages of incorporating a landfill
gas recovery vertical system at the Hay Rd facility. The
delegation was quite interested in understanding the w
financial structuring of the project and the impacts of the
franchise agreement with the City/County of Sacramento.
||
The Hay Rd. facility also has a thriving composting
facility that provides organic product to over 35% of the
agriculture market in the region. Mr. Mhaiskar and Mr. =
Khan discussed with facility representatives the viability
of a composting market and price structure. "
BVA and Norcal jointly presented on how they are currently evaluating the waste characteristics
of the site and future growth in the area to consider developing a 12 MW cogeneration facility. -
The group discussed at length the process undertaken in finalizing a power purchase agreement
with the local utility and the ability to sell *“all power produced”, which has been a recurring )
problem for landfills in California. .
.
.
]
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VII. FoLrLow-UP AND NEXT STEPS

Follow-up

The Thailand/US Exposure Trip provided a series of models and examples that we anticipate will
be institutionalized into state and municipal government urban development programs.
LBG/GEP-CCS will continue to coordinate with the visited Thai and U.S. institutions and
follow-up on potential areas of collaboration and gathering additional information for the
participants. Below are specific areas for follow-up:
PHASE I - BANGKOK, THAILAND
0 Thailand LBG Welcome Briefing Session
CD with Photos from all Exposure Trip Field Visits
Exchange trip meeting notes. observations to US-AEP office for further networking
on MSW and LfG
o BMA

Further information on the financial aspects of Bangkok’s MSW management
Additional information on mobilizing communities for better collection

a Kasesart University —
Follow-up on progress with the Phase 11 of the Kampaengsaen LfG to energy project.
Additional information on the results of the methane flaring pilot at the Nonthabun
municipal landfill site.

o WMS- ESBEC

Continue the dialog begun with WMS for possible future exchanges

PEASE II - Sam FRANCISCO / SOoNOMA / SACRAMEWTO
a U.S. LBG Welcome Breakfast / Introductory Session
- Include Exposure Trip Partictpants in the GEP-CCS and

USAID/India Matling List
- Background Information on LBG World-wide Operations
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- GEP-CCS Project Development Tool-Kit
- CD with Photos from all Exposure Trip Field Visits
SCS Engineers, LLC
- U.S. Subtitle D: Ground Water and Corrective Action Requirements
- U.S. EPA: 40CFR258 pertaining to "Criteria for Municipal Solid Waste Landfills
Sonoma County Waste Management Agency / Central Landfill
- 2003 Sonoma Recycling Guide
- GHG Emission Inventories for Eight Citifies in Sonoma County
California Energy Commission
- California Energy Technology Guide (CD-ROM)
- Proceedings from the International Finance Forum, September 2003
- Framework for Project Development Opportunities
California Integrated Waste Management Board
- -Conversion and Biomass Technology Information
- -Draft Primer, CA-Specific Guidance
Brown, Vence and Associates
- Electronic Copy of the “How to Site a Sanitary Landfill” BV A Presentation
- Electronic Copy of the “Integrated Waste Management” BV A Presentation

- Landfill Region Siting Study and Recommendation — Salinas Valley Solid Waste
Authority
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MSW Exposure Trip Delegate Profiles

. Rakesh Mehta, Commissioner, Municipal Corporation of Delhi

Milind Mhaiskar, Municipal Commissioner, Salngli-Miraj-Kupwad Municipal
Corporation, State Government of Maharashtra

M.A. Khan, Commissioner, Urban Administration and Development (UADD), State
Government of Madhya Pradesh (M.P.)

Subhash Lalla, Secretary, Urban Development Department, State Govemment of
Maharashtra

Dr. Sukhbir Sandhu, Vice-Chairman, Mussooric-Dehradun Development Authonity
Dehradun, State Government of Uttranchal

K. Jayakishan, Senior Head. Infrastructure Development Corporation (Kamataka) Lid.
(iDeCK)



Rakesh Mehta (IAS)

Mr. Rakesh Mechta, a senior IAS (AGMUT) officer of 1975 batch assumed the charge of
Commissioner, Municipal Corporation of Delhi. He brings with him a rich and variegated
administrative experience spanning an eventful career of 27 years in important positions in
various government departments.

Mr. Mehta has brilliant academic record. He did his M.A in History from Jawaharlal Nehru
University. He subsequently did M.Sc in Social Policy from London School of Economics.

Having held vanous important positions in Delhi Government and other State Governments, he
is weil aware of the challenges before the local bodies like the MCD. Prior to joining as
Commissioner, MCD, he had a short stint of nearly three months as Secretary, Urban-
Development and PWD in Delhi Government. Earlier, he spent two eventful years (2000-2002)
in Delhi Transport Corporation as its Chairman-cum-Managing Director. He is credited with
initiating the process of modernization and restructuring of DTC. It was during his tenure that
despite serious challenges, 2000 CNG buses joined the DTC fleet making it the largest bus fleet
operator it the world.

Mr. Mehta held the office of the Development Commissioner, Delhi including Secretary,
Environment (1992-94). During this tenure, he was Member Secretary of Lokraj Committee
which prepared its report on preservation of the Delhi Ridge.

Mr. Mehta was closely associated with development of Goa from 1995- 2000 as its Development
Commissioner and Finance Secretary. He also occupied the office of Secretary Government of
Pondichery (1983-88) and Deputy Commissioner, Arunachal Pradesh (1979-83). He began his
career as Sub-Divisional Magistrate in Darya Ganj in 1977.

Truly academic, he has a number of publications and articles to his credit. These include
"Mediation and Participation in a Delhi Slum" published in the book "City for All - Valuing
Difference and Working With Diversity" edited by Jo Beall, Zed Books London, 1997
"Industrial growth in Goa Since Liberation" published by Goa Chamber of Commerce and
Industry, edited by Mario Cabral E Sa, 1997; "Financing Public Health Care - A Case for Health
Cooperatives” to be published by Voluntary Health Association of India for the Seminar on State
of Health for Goa on 19-20 February, 2000; "The Alternative Rural Development Paradigm"
published by O Herald newspaper to initiate a debate on rural-development alternatives:
"Industrial Policy of Goa" drafted for a debate on improving the industrial climate in Goa and
presented in a seminar organized by the Goa International Center, 1999; "Options for Power
Sector Reforms in Goa" drafted to build consensus on power sector reforms and presented in the
seminar on Power Sector Reforms at the Goa International Centre 1999; and History, Politics
and Technology of the Diesel to CNG Bus Switch in Delhi", paper written for a seminar
conducted by Harvard University in Pune in December, 2001.

Mr. Mehta is well versed in Hindi, English and French. His interests include jogging, yoga and
reading on development issues. He is Member and Founder of the Goa Watershed Development
Society to promote water conservation and empowering rural communities through a process of
Bottom-up Planning.
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Milind Mhaiskar (IAS)

Educational Qualifications:
B. Tech. (Chemical Eng.), 1. T. Bombay, 1990
IAS, 1992 batch (Maharashtra cadre)

Present assignment:
Municipal Commissioner,
Sangli-Miraj-Kupwad Municipal Corporation

Municipal Commissioner is the administrative head of the Municipal Corporation. The
Municipal Commissioner is responsible to provide civic amenities like potable drinking water,
sanitation facilities, health, education facilities, street lights etc. in the Municipal area. The
Corporation is an independent body earning its own revenue through octrot, property tax and
water tax. Various other responsibilities in the corporation include the maintenance of roads.
drainage systems, and gardens in the municipal area. Municipal Corporation is also the planning
authority of the city and hence is accountable for town planning and enforcement of the
development control rules.

Previous Assignments:

- Addl. Collector, Mumbat: Suburban District
- CEQ, Zilla Panishad, Amraavati

- Collector, Wardha

Special areas of Interest:

- SHG's

- Computenzation of land records (as Collector, Wardha)
- Solid Waste Management

- Projects on BOT basis

[About Sangli-Miraj-Kupwad Municipal Corporation:
Population: 450,000

Area: 118 sq.km.

No. of households: 87351
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M. A. Khan (IAS)

Educational Qualifications:
B.Eng (Mechanical)
Diploma in Business Management

Profile:
Over 30 years of work experience in various State Government departments, including
experience at the district/ division level.

Present Assignment:
Commissioner cum Secretary, Urban Administration & Development Dept. (UADD),
State Govt. of Madhya Pradesh (M.P.)

In current capacity, responsible for
- all 337 urban local bodies of the State, including their financial and other mandatory
functions;
- all matters relating to administration of urban local bodies of the State; and
- urban development in the State.

Previous Assignments:
- Commissioner of Urban Administration & Development (State Govt. of M.P.)
- Director of Urban Welfare {(State Govt. of M.P.)
- District Magistrate cum Collector, Bhopal
- Addl. Collector cumn Administrator, Municipal Corporation of Bhopal (capital of M.P.)
- Managing Director, M.P. Industrial Development Corporation

[Madhya Pradesh statistics:
Area: 308000 sq km
Population: 60.4 million
Urban population: 26.7%]
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Subhash S. Lalla (IAS)

Educational Qualifications:
B.Eng (Civil), MLLE., LLB., P.G.D.M.
IAS

Profile:

Over 30 years of work experience in various State and Central Govemment departments,
including expernience at the district/ division level. Vast field expenence in engineenng on
construction sttes in urban and rural areas.

Present Assignment:
Secretary, Urban Development Dept.,
State Govt. of Maharashtra

As the senior most administrative functionary of the department of urban development for the
state of Maharashtra, current responsibilities include policy and planning activities associated
with urban and civic infrastructure for the state. These include land use policies. property tax,
octroi tax, water and sanitation services, health, street lighting etc. Maharashtra is one of the
largest states (in land area, population and economic activity) as well as among the fastest
growing states in India. Its capital Mumbai is the commercial hub of the country. The urban
development department faces the challenges of meeting the growing pressures of economic
expansion and population growth.

Previous Assignments:

- Secretary, Social Justice Deptt (State Govt. of Maharashira)

- Commissioner, Municipal Corporation of Pune

- Managing Director, Maharashira State Warehousing Corporation

- Director Administration (Ministry of Information & Broadcasting, Govt. of India)

- Deputy Secretary, Rural Development Deptt. (Govt. of India)

- Collector/ Chief Executive Officer of Zilla Parishad in various districts of Maharashtra

[Maharashtra statistics:
Area: 308,000 sq km
Population: 78.9 million
Urban population: 38.7%]



Dr. Sukhbir Singh Sandhu (IAS) i

Educational Qualifications:

M.B.B.S, Govt. Medical College, Amritsar; 1985 -
M.A (History); G.N.D University, Amritsar

LLB; 1987 -
Profile:

Over 15 years of work expertence in various State Government departments, including -
experience at the district/ division level.

Present Assignment: -
Vice-Chairman

Mussoorie-Dehradun Development Authority

Dehradun (State Govt. of Uttranchal) -

As a Vice-Chairman of Mussoorie-Dehradun Development Authority, responsibilities include
urban planning and development for the twin cities of Mussourie and Dehradun. Located in the ul
recently created hill state of Uttranchal, MMDA is entrusted with task of undertaking all
necessary activities for enabling well-planned and sustainable urban development in this

environmentally fragile region. These include the following: -
- Implementation of the Master Plan
- Acquisition of land to implement the various schemes
- Enforcement of plans and development schemes [
- Adaptation of measures for protection of the natural environment in the development area
- Coordination with Municipal Corporation, Public Works Deptt and other agencies *
involved with urban development. i
It is committed to keep pace with the needs of the fast growing population and relevant
infrastructure required for such growth. To this end, various models for private sector i
participation are also being explored.
Previous Assignments: |

Managing Director, Electronics Corporation of Punjab, Chandigarh (2.10.01 to 3.4.02)
Commissioner, Municipal Corporation, Ludhiana (23.7.98 to 01.10.01) i
District Magistrate — NOIDA (Gautam Budha Nagar) (9.5.97 t0 2.12.97)

District Magistrate - HARDWAR (27.7.96 to 8.4.98)

Deputy Managing Director PICUP (Pradesia Industnal Investment Corporation of U.P.), u
Lucknow (16.1.96 to 26.7.96)

District Magistrate — Udham Singh Nagar (1.10.95 to 31.12.95)

JtManaging Director, Sugar Fed (UP Co-operative Sugar Factories Federation,) \
Lucknow (17.6.94 to 31.7.95)

8. Chief Development Officer, Distt: Lucknow (12.7.93 to 17.6.94)

9. Chief Development Officer, Distt. HARDOI (U.P.) {2.7.92 to 12.7.93) .
10. SDM - Sardana, Distt. Meerut (29.9.91 to 1.7.92)

11. SDM (Sub-Divisional Magistrate) Salampur, Distt. Deoria, U.P. (7.9.90 to 21.9.91)
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K. Jayakishan

Educational Qualifications:

Master of Business Administration Specialization: Finance, Faculty of Management Studies.
University of Delhi, 1995

Bachelor of Technology (Electncal & Electronics), Birla Institute of Technology, MESRA, 1992

Employment Record

I Infrastructure Development Corporation (Kamataka) Lid.

Position held : Sector Head; from April 2003-till date
: Senior Associate; from June 2001 April 2003
Location : Bangalore
Types of activities * Project identification for development (based on preliminary viability
performed analysis)

* Financial modeling

*  Project structuring for financial viability

= Project appraisal for investment

* (Co-ordination of relevant studies for project implementation
= Developing project implementation plans

* Bid process management

Key Assignments = Project development, structuring and bid process management for
handled setting up of the following projects through private participation:

=  Sanitary Landfill for MSW in Bangalore

= Private bus terminals in Bangatore and Shimoga

» 4-laning of Bangalore-Mysore highway (Bangalore-Maddur

package)
= Development of city roads in Thiruvnanthapuram
=  Project preparation and structuring for Kotekere lake rejuvenation

2. Feedback Infrastructure Limited

Postition held : General Manager
Duration : From March 1999- June 2001
Location : Chandigarh and New Delhi

g&'f



Types of activities =
performed =

Client References -

Project identification based on preliminary viability analysis
Financial modeling

Project structuring for financial viability

Co-ordination of relevant studies for project implementation
Developing project implementation plans

Project appraisal for investment

Bid process management

Punjab Infrastructure Development Board

2. Feedback Strategic Consultancy Pvt. Ltd.

Position held Manager Deputy Manager

Duration From March 1997- May 1995 —

March 1999 March 1997
Location Chennai New Delhi/Chennai
Types of activities = Analysis of product-markets/businesses
performed » Carrying out demand/market estimation studies and Market feasibility

analysis

= Developing business plan and business entry strategies

Languages
Speaking Reading Writing

Hindi Excellent Excellent Excellent
English Excellent Excellent Excellent
Malayalam Excellent Fair Poor
Tamil Fair Poor Poor




ANNEX D.

THAILAND RECEPTION
FOR VISITING INDIAN DELEGATES
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Thailand Reception
For Visiting Indian Delegates

Scheduled for attendance the evening of January 29th from 18:30 to 21:00 in the Monthathip
Room were partner officials from the Thai government, the World Bank, the United Nations, the
National Research Center, Kasetsart University, Waste Management Siam USAID and USAEP.

Invited Guests, in addition to the Indian Delegation, included the following:

Bangkok Metropolitan Administration
Nathanon Thavisin Permanent Secretary City Clerk

Taweesak Dejdecho, Director of Public Cleansing

Department

Energy Policy & Planning Office

Chananan Buakhiew, Director of Energy Conservation

& Renewable Energy Division

National Research Center of Environmental
Development & Hazardous Waste Management

Dr. Somporn Kamolsiripichaiporn

Waste Management Siam
John Hamilton, General Manager

Eastern Seaboard Environmental Complex

Suttidha Fakkum, Public Relations Manager

(Modern Asia Environmental)

US-AEP Technical Services Support Contract

Elaine Blatt, Chief of Party

World Bank Thailand
Patchamuthu Illangovan
Senior Environmental Specialist

Kasetsart Univeristy
Professor Kanoksak Eam-Opas
Associate Dean, Faculty of
Engineering

U.S. Asia Environmental
Partnership

Winston Bowman, Regional
Coordinator

United Nations
Peter Repinski
Environmental Affairs Officer

237
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ANNEX E.

DELEGATE EVALUATIONS



THE LOUIS BERGER GROUP, INC.
GREENHOUSE GAS POLLUTION PREVENTION PROJECT -
CLIMATE CHANGE SUPPLEMENT

Exploring Sustainable Landfill-to-Gas Project Development, Design and
Financing Exposure Trip

PHASE H - U.S. SEGMENT
ExPOSURE TRIP EVALUATION FORM

Subh oy L atds,

Name :

Title : S eyl

Organization : ___ = o0~ %) M shwr 0 LG
Address : Narkr=lvps,  Mumg e,

. Overall, how would you rate the U.S. Exposure Trip?

\/

Excellent, Good Fair Poor

. What meetings / presenters of the Exposure Trip did you find most useful?

[%'M Mol el Lheny, M‘-‘S‘-—

. 'What concepts / approaches, observed on the trip, will you consider incorporating into your own
institutional practices?

g"‘}, Jvkal- %——"\- V\!n"L—-.

. What meetings / presenters of the Exposure Trip do you think could have been improved?

DY vres )oe,\_%_, b !‘-"W@.{, \..‘...,_}

2%

[



5. How did vou find the overall logistical arrangements?

Excellent Good Fair Poor
6. How did you find the following:
|
Hotel: Excellent Good Fair Poor
—
Ground Transportation:  Excellent Good Fair Poor
7. Overall Rating of the LBG Exposure Trip Facilitator:
—
Exceilent Good Fair Poor

8. Additional Comments ?

Tr wo eM s~ sl ~agsmf
-

c,o—TL

O

Thank vou for spending time to complete this evaluation.

boAw

Please handover the completed form to Mr. Erik Brejla at the Study Tour closing session.
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THE LOUIS BERGER GROUP, INC.
GREENHOUSE GAS POLLUTION PREVENTION PROJECT -
CLIMATE CHANGE SUPPLEMENT

Exploring Sustainable Landfill-to-Gas Project Development, Design and

Financing Exposure Trip

PHASE II — U.S. SEGMENT
EXPOSURE TRIP EVALUATION FORM

Name : s IAY ARISHAN

Title : felsr Head

Organization : _ 17 fraobaedand  Bewelofprmind wamfaw; (Anrvcatada) Lig .
Address : ey Cm«wa{y&m« Roan A , ﬁém-?a.{m

t. Overall, how would you rate the U.S. Exposure Trip?

Excellent Good \/ Fair Poor

2. What meetings / presenters of the Exposure Trip did you find most useful?
— M4 MM i~ 3.,&,.,\_7 o.z, CM;{/:M«)

- Ser WW‘ Mﬂi‘% Bn Upnomard o ¢ ’f"'dfé
© B Mesbare sl gl

3. What concepts / approaches, observed on the trip, will you consider incerperating inte your own
institutional practices?

- Coabronling o shocli o )
- .ﬁ-vwfom.(_l.w v /ﬁ“kﬁu

4, What meetings / presenters of the Exposure Trip do you think could have been improved'./bw :wfwa&;ﬁ .

~ ‘)-[!MM ‘:.-V\A‘.? "%«\,-\_.'7{_, C,emlv cLe_,ﬁA_.\,] "*‘Jf"lf(!.,é: ;f.. ﬂ?‘ :’fi_.v.{’ {Bf.,,?,
DEF ‘ ,’lw‘,.\,:TL ‘Fﬁ.uw& ,fuzlfvtm c&,ﬁl mtu,\,\

/
oYy

PH!

[



3. How did you find the overall logistical arrangements?

J/

Excellent ‘98& Good Fair Poor

6. How did you find the following:

Hotel: Excellent Good ‘/ Fair Poor

Ground Transportation:  Excellent Good ‘/ Fair Poor
(roodlonk  w &8F6 mf MM)

7. Overall Rating of the LBG Exposure Trip Facilitator:

Excellent Good ‘/ Fair Poor

3. Additional Comments ?

|‘MWWTQW{MQWMLMWW|

S PO N

qu«o w ek, & Ma&m.\&

2. learnty Vt—— e o ol d by e baendid
5 . ku‘t stadd L*m I Awlm_\%:?.wwz
wer o [ Bannolive

Thank you for spending time to complete this evaluation.

Please handover the completed form to Mr. Erik Brejla at the Study Tour closing session.

RVt
/l
IV,

|



THE LoUIS BERGER GROUP, INC.
GREENHOUSE GAS POLLUTION PREVENTION PROJECT -
CLIMATE CHANGE SUPPLEMENT

Exploring Sustainable Landfill-to-Gas Project Development, Design and
Financing Exposure Trip

PHASE 1l - U.S. SEGMENT
EXPOSURE TrIP EVALUATION FORM

Name M A KHAN

re: Cormisgionir, URBARN ADMen (¢ TRATHN DEPTT ™

Organization : C’?_‘!_T 0 F . _.."_{YMLLW nn E.g H /&ﬂ
Address : o HAN TRA- LYA R‘NO 32-4 J EHOPA-L-
1. Overall, how would vou rate the U.5. Exposure Trip?

Excellent l/ Good Fair Poor

2. What meetings / presenters of the Exposure Trip did you find most useful?

PﬂfSé’UTPfa'toN 6 F P~ BRpWAN

3, What concepis / approaches, observed on the trip, will you consider incorporating into your own

institutional practices?
A‘QW\M!‘ A Z& M,b /_)Ya c.:f-u--z; AJAMZ
AN L pmm&a«l— o Z..M;Juk, 4 g‘w’b”““. ’

f Cro- i~ -(-vs["o
4. What meetings / presenters of the Exposure Trip do you think could have been improved?

[Tee Lﬁ- IAD:ZK A /7f} Lonld Aave hate

63% OY?/aw-u‘JUQ . Spmne ‘se,ha:r Bfhcon
&p RiA would Aave heew  inviled

-

u!'

'“”‘ t T

o



i

. How did vou find the overall Jogistical arrangements?

"

Excellent Good Fair

. How did you find the following:

e
Hotel: Excellent Good

Fair

Poor

Ground Transportation: Excellent___ L~ Good

Fair

§ §

. Overall Rating of the LBG Exposure Trip Facilitator:

Excellent V Good Fair

Poor

Additional Comments 7

N, € rnlk a.Wu\.?dL proyraemme
{)—n}pﬁo CoM&), - He Aeoeav e “ﬁ%w

0"“"’@1]1
(07 A pipn

Thank xou for spending time 1o complete this evaluation.

Please handover the completed form to Mr. Erik Brejla st the Stody Tour closing session.



THE LOUIS BERGER GROUP, INC.
GREENHOUSE GAS POLLUTION PREVENTION PROJECT - -
CLIMATE CHANGE SUPPLEMENT

Exploring Sustainable Landfill-to-Gas Project Development, Design and e
Financing Exposure Trip

PHASE II - U.S. SEGMENT
EXPOSURE TRIP EVALUATION FORM

Name : Rpic £5 ¢ My HTTA

Title : Crw';q —cS2 A ST
Organization : M PN ST S| (G'Y‘(mvmm $) 0&/\,‘: _
Address : 'l/m Vd—p_/th

CHENNDT  ci4 A wte 5
\DEL(‘U{:F— MY A (o o 4 .

1. Overall, how would you rate the U.S. Exposure Trip?

Excellent e Good Fair. Poor

2. What meetings / presenters of the Exposure Trip did you find most useful? L
%W‘\-«_ N o L Q—m c{;jbub

i

[

3. What concepts / approaches, observed on the trip, will you consider incorporating into your own
institutional practices?

e Lﬁmt_gj M S oS e RS ea e |
S«L—TL)W, -
o Gz op Erme Aol o et 24

— -
4. What meetings / presenters of the Exposure Trip do you think could have been improved?

———

Fwawﬁc_ﬁ_;)% . Ynie?y Gt o »
awcu»—;. o Cose = U Al
S cecenrdg s [ ol Gora ;“{ﬁ



5. How did you find the overal logistical arrangements?

v

Excellent Good Fair Poor

6. How did you find the following:

"

Hotel: Excellent Good Fair

§ g

Ground Transportation:  Excellent_\—"_ Good Fair

7. Overall Rating of the LBG Exposure Trip Facilitator:

"
Excellent Good Fair Poor

8. Additional Comments ?

A 4oue i §) }kucm,é

M etz -jx,dpl O S o

Thank xvou for spending time 1o complete this evaluation.

Please bandover the compieted form to Mr. Erik Brejla at the Study Tour closing session.




THE LouIs BERGER GROUP, INC.
GREENHOUSE GAS POLLUTION PREVENTION PROJECT -
CLIMATE CHANGE SUPPLEMENT

Exploring Sustainable Landfiil-to-Gas Project Development. Design and
Financing Exposure Trip

PHASE II - U.S. SEGMENT

EXPOSURE TRIP EVALUATION FORM

Name : Mic i VK A _gpuq.{{‘ﬁ

Title : _ Commissipn & R

Organization : §M?,L" M.‘,,ag' Jéu—pwo_at MMA‘U\F)GL ﬁ;{ao

Address : Qa;:maim S ‘5"""3”“" (Modanas I )
INDIBR- 416 416

1. Overall, how would you rate the .S, Exposure Trip?

Excellent \V/ Good Fair Poor

2. What meetings / presenters of the Exposure Trip did you find most useful?
— BVA a:ﬂ“ S ot Lamlis :

— S ek S axn FA_ oot 520 ) |
~Jisk U/(;?l Al e kea LM@&M s A2 .

3. What concepts / appreaches, observed on the trip, will you consider incorporating into your own
institutional practices? . .
- LE’V\? A2, /U"’“‘"V‘*k“""'j/' 3 SWM, L”?/

(,wu,p'ts - £

— The (des User el pog”

4. What meetings / presenters of the Exposure Trip do you think could have been improved?

IU@&L.-Q-‘ -
i (K .
A Lk o AL LLP?LO “fhas MJ\,QA_QL A AL

p;
A\

meki o

Py



5. How did you lind the overall logistical arrangements?

Excellent \/ Cood Fair Poor

. How did you find the following:

Hotel: Excellent__\ / Good Fair

Poer
Ground Transportation:  Excellent__ \ /"  Good Fair Poor

7- Overalt Rating of the LBG Exposure Trip Facilitator:

m‘m)é Good Fair Poor

whele. -
8. Additional Comments ? &L iist
The taep geve Wb O 31:—9@1 expss s ‘i‘*‘:g__
éstm & WShern e wagd Ap ement back home . Treare ord

N : A h o Mé‘&'
ol e plicale £ creos uTha P
areay o P e cleas bocud

40t L a bik mb—,u} oA _M .
woih be impontark i osder 10 work ot Fh

Theie uwvms O f'"“’bw ; ol u-"k".c"_"
fonraol p/:_,uu«ia;b..b:ué 3 rmbon oy ob thas
pranc. ek c» 20 pik wup ek
fie wisik woa  Oaganis
pw:bw - w

Thank you for spemding time 1o complete this eval

Please handover the completed form 1o Mr. Erik Brejla st the Sindy Tour chusing vession.
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BANGKOK METROPOLITAN
ADMINISTRATION

“SOLID WASTE MANAGEMENT OF BMA”




The Situation of Solid Waste Management in Bangkek

)
Area 1,568.737 km’
Population in total 8,969,000 people

Source : Policy an anning Department 's vearly report of 2002

1S



BMA Organization

[ Departmentof Folicy & Planaing __ J6——>{ _ Department of taw Enforcement |

Solid Waste Management of BMA

The responsible organization

K Department of Public Cleansing

K Chief of Public Cleansing and Public park subdistrict
50 districts




Sources of Solid Waste

Residential Community Temple School

storeshop,
Hotel

Mini-mart

' |
e

Waste Generation Rate

0.8 - 1 kg /capita/day




1. Domestic Waste Food Waste
| Recyclable Waste

Household Hazardous Waste

2. Medical Waste

3.  Construction and Demolition Waste

1

- | Tl o



Location for 3 Solid Waste Disposal Sites in BMA

Solid Waste Collection System

* District Offices smmmip By Cleansing and Public Park Sub - Division
+ Public Cleansing Department

I 3,556 tems/day (37.6%)

| 2410 toasiday (25.4%) B




Solid "Wﬁ'z_isite Prbbléms

apidly increasing quantities of solid waste




Sotid

Mot

Vianaeement Dhrection of BV AL

=k

ot ]



e people 's participation in all target
ss of cleaning responsibility and

| waste, nightsoil and hazardous waste.

Mlhicy of solid waste management on
sportation and disposal system,

including sanitary services.

ansportation and

To develop

treatment, in ublic toilet

services.

To develop i

processing an

stem on collecting,
ic relations and

information




u

To enhance officials ' knowledge
with rapid development.

S8 To improve related regulations
including solid waste, nightsoil a
management.

To increase private secters' rol
nightsoil operation on behalf of BMA.




crpition

6. Loving canal preject.

7. Clean city project.

O




AENESEEmMain in pul

2e efficiency of waste O

HE efficiency of fee collection™

ginical waste collection to cover all

use of collection trucks at least 8

%






.13



Tiruewys iy gusdiiy uf sunitaey bl
3 e % i/ o

rediies savivpnmennl peoblzas,

A

% Control the quality of waste disposal to

meet the standard which no impact on the

environment and people s health.

urement,

i e e

wl



Nl o i S e Pt

controﬂing tobe withi requi

1‘{ 15



2.) Set controlling measures 10 Monor for emcien
private operation.

3.) Provide more trends on privatization of galgsses
collection and disposal system in several

Hom



de on appropriate technology in garbage

‘disposal system to cope with present and future

* garbage quantity.

2.) Improve and renovate the existing Composting
Plant to be more efficient.

3.) Construct municipal waste incinerator to be °
one of BMA municipal waste disposal system.

w%?

17



mummmm

cial companies to dispose of
to take care of further
ve the efficiency in
agement by studying for
relation on knowledge

mmmmnm

The infectious waste management from hospitals and

Krungthep Thanakom Company to incri
efﬂcienc’nd red MA operatiy

[ TU T

15w
6%



it feasibility study on household
waste storage and preliminary
disposal system within BMA area.

2.) BMA with other govemment organizations and
commercial buildings will set some activities to

hazardous waste separation and disposal to the

proper places.

4.) Set more household hazardous waste receiving
énvenient to peaple.

U

19



azardous waste collection bins 1o
ad through out communities.

7.) Promote private sector role in household

hazardous waste collection in the same way as
infectious waste collection.

Using I'T measures

[A] Use IT to control waste collection and disposal.

E Set up the standard of collection trucks using.

B Set up investigation measurement.

v

.r

205
P



Enhance officials* knowledge and experiences through
| training and studying , strengthen their capacities to tackle
BMA. waste problems.

21!

ot



Public Health Act of 1992
‘ article 20

Important Contents of the Requlation

The regulation consists of 4 chapters

1. General Provisions
Definition

& Bangkok Governor’s authority

e OB m s

224

272



Important Contents of the Regulation

2. Solid waste management in buildings or
places which are non-public health centers

3. Solid waste management in public health
centers

4. Nightsoil disposal

Operation Concept

In General Buildings and Places

—»-

Bangkok Governor’s
proclamatlon

1

District Office’s preparing

1



In Households

7¢ Put solid waste into bags and fasten them

I

W Discarding time

On main streets : 6.00 p.m - 3.00 a.m.
In lanes : Set up by District Office

* Draft BMA Rule on princi
approve private sectors to
nightsoil or solid waste as by
service fees. "
* Draft BMA. Formulation o
solid waste collection and
Public Health Act.

+ Draft BMA, ordinance on §
workers who work for nights
and transportation , including
wheo receive service fees from’
of BMA.

| ]

2y
21






SCS ENGINEERS

“ AN OVERVIEW OF SOLID WASTE
MANAGEMENT IN THE USA”

e



SCS Engineers

AN OVERVIEW OF

SOLID WASTE

MANAGEMENT
IN THE USA

ary 2 ang 3. 200k
Sz Srancisco. Californm USA

Session 1

Sponsors & Participants

by The United States Agency {or
onal Development { (USAID

2/27/2004

1

T



2/27/2004

The

™

Program

=73

S = 1o To | 41 1 B

Objectives of these Sessions

SCS Engineers 2

L1t



2/27/2004

Outcomes

INTRODUCTIONS--

SCS ENGINEERS

SCS Engineers 3
277



SCS Engineers

INTRODUCTIONS-

SCS ENGINEERS (cont.)

INTRODUCTIONS-

SCS ENGINEERS (cont.)

Representing SCS 1oday are

2/27/2004

2826



2/27/2004 =

TRODUCTIONS--

INDIAN DELEGATES -

bl

Araiian |
. Sed

S2S ENGINE=Z- ¢

Eavirorrientyi Coasuitants sac Jr T o0 i

SCS Engineers 5
28!



SCS Engineers

Solid Waste Management
Objectives in the USA

™ 4 . ! 1y i
SO TN PJDJC Hedliin

Frotect the Envircrimens

-

C—rnnance communly a3 otes

romote sustainable deveinomer

Solid Waste Management
Hierarchy in the USA

2/27/2004

182



SCS Engineers

DEFINITION OF SOLID
WASTE

F T I P i - .
¥ ’,..>.7LJ!.'§5‘5;!R_: TR
FE T R A I S T S SR I Y “

Definition of solid waste, cont.

NCo-m=zardous waste s ne ‘oo .1 nars

Such waste is typicaliy called. ..
Municipal Solid Waste (MSW)

2/27/2004

2t3



SCS Engineers

Definition of solid waste. cont.

LAWS & REGULATIONS

21272004



SCS Engineers

BTt i aTatal

Ma;ar LJS Federal Laws

eied by USEPA;

Solid W Disposal At (SWDA T
/ AC+ (,] 7 i |

Liability Act
a.ka "Superiy

2/27/2004 ™=

[

-



2/27/2004
RCRA 1976: Highlights
Distincticn between s
nazardous wasie
Deegated autherties 1o Sia
CNE RESULT CF RCRA.. FEWER BUT LARGER LAMNDFILLS
Number of Active Landfills in the USA
L
-
5
2
]
®
2
1993 1994 1995 1996 1997 1998 1999 2000 200t 2002 20003
SCS Engineers 10

25



2/27/2004

Scope of State Laws & Agencies

Scope of Local Ordinances &
Agencies -

Protect the nubiic heaith & sanitation
Implement and cenform to State laws "

Set hasic policy: ‘ ™
ownershin & ope s
sysiems -

SCS Engineers 11



2/27/2004

Scope of Local Ordinances &
Agencies, cont.

Scope of Local Ordinances &
Agencies, cont.

SCS Engineers 12



2/27/2004 =

Scope of Local Ordinances &
Agencies. cont. -

-

contract

and nr y
[ ]

Monito Coban oy = -

Role of Private Enterprise

nig with public agencies for
ollection & disposa of MSW

rate MSW collecton fleets

2 iandfills

SCS Engineers 13

2%9



SCS Engineers

Waste Management Practices
in the USA

ttne sosrce

212712004

14

290



2/27/2004 ™

m o

Site Visit #1: i
Ox Mountain Landfill :

SCS Engineers : 15
24!



SCS Engineers

Ox Mountain LF. cont.

2/27/2004

16
e



SCS Engineers

AV,
)
= =
S

AN OVERVIEW OF
SOLID WASTE

MANAGEMENT
IN THE USA AND INDIA

INTEGRATED SOLID WASTE
MANAGEMENT PLANNING

WHY WE BOTHER TO PLAN
impre DUCOTEATTY & e ranty

2/27/2004 ™

29%

| .

-



SCS Engineers

Why we plan. cont.

N India, planning -
meet Central Gov

What does
“INTEGRATED” Mean?

lutien ustiaby entanls = 20X of

2/2712004

r2 {4



2/27/2004

SOLID WASTE PLANNING -
ELEMENTS

- = UAMNNING TE AN

BT AVYS X HE DAL AT

|

SOLID WASTE PLANNING ELEMENTS,
Cont.

OE=N

| [T

SCS Engineers 3
'S



SCS Engineers

SOLID WASTE PLANNING ELEMENTS.
Cont.

Scolid VWaste Flanning Elements

FORM THE PLANNING TEAM

2/27/2004

4
24¢



SCS Engineers

Scolid Wasie Pinnning Elements:

A SOLID WASTE VISION

From this.. ..

to this....

2/27/2004 "

m{

217



=

SCS Engineers

hdVaste Planning Ereme oy

ET A VISION

Solid v aste Paannirg Elemeats

DEFINE PLANNING FRAMEWORK

2/27/2004



SCS Engineers

Comm: ong term pubhe

Sclid Waste Py nin

INVENTORY CURRENT PRACTICES

SC3 ING

Eavirenmental Co

2/27/2004 ™

%

v



SCS Engineers

2/27/2004
TYPICAL COMPOSITION OF
MSW IN THE USA
iNVENp'I:(i)R\C;( CGJI‘URRENT PRACTICES
Waste handling practices
8



SCS Engineers

Seohid VWaste Pianming Etemeants

IDENTIFY SERVICE DELIVERY
OPTIONS

y
i

Technologies

Selid Waste Planning Elements

DEFINE EVALUATION CRITERIA

Retated = On

2/27/2004 "



SCS Engineers

Sohd VWaste Planning Ele

EV LUATE A
METHODS

e N

.

ND SELECT FUNDING

/2712004

10
20y



SCS Engineers

DEVELOP STEPS TO ACHIEVE
OBJECTIVES

Specific 1asks

) Oga 1. s ‘_"
Staffing
Funding

DOCUMEN HI: SOLID WASTE
MANAGEMENT PLAN

2/27/2004

11
103

f ©



SCS Engineers

Solid Waste Pis g Ere

BEGIN PLAN IMPLEMENTATION

SERVICE DELIVERY
OPTIONS

2/27/2004



2/27/2004

WASTE STORAGE OPTIONS

Waste Storage Options. cont.

e of residential wastes

SCS Engineers 13
208



SCS Engineers

Waste Storage Options. cont

WASTE COLLECTION OPTIONS

2/2712004

14



SCS Engineers

Waste Coliection Options, o«

Waste Collection Options. cont.

2/27/2004

[

15

307



212712004

RECYCLING PRACTICES

TRANSFER PRACTICES

SCS Engineers 16



SCS Engineers

WASTE TRANSFER, cont

e i
: ‘Lf’fi,’fbai R R

WASTE TRANSFER, cont.

Waste-by- Systen

2/27/2004

17

20
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SCS Engineers

WASTE PROCESSING

Waste Processing

MATERIALS RECOVERY

—

2/27/2004

18
30



SCS Engineers

Waste Processing

COMPOSTING

Solid waze

Turpedd oo comes o

With sludose & o~ther materials

SC5 CHGIN

Erviroamentad Corsuitan

Waste Processing

THERMAL OXIDATION

2/27/2004 =

19

211



2/27/2004

\Waste Processing

THERMAL OXIDATION

RECAP OF SESSION 2

SCS Engineers 20

2



SCS Engineers

OVERVIEW OF SITE VISIT #2;
"RECYCLE CENTRAL”

OVERVIEW OF SITE VISIT #2;
“RECYCLE CENTRAL"

Matenais handied

ol
2/27/2004

21
213

o

|
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SCS Engineers

OVERVIEW OF SITE VISIT #2:;
"RECYCLE CENTRAL"

21272004

31V



EXPLORING LANDFILL GAS -
PROJECT DEVELOPMENT. DESIGN,
AND FINANCING -

Session 3A- -
Landfilling and Open Dump Closure

ce e BA HEH Jls - e —
T dmy T4y i i

ried



Landfill Success Depends On

tJd



Potential Environmental and
Health Effects

Groundwaier and suiface water
contamination.




Other Potentia

Effects
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Guidelines (cont'd)

Guidelines (cont'd)
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Guidelines (cont'd)

Ramp Method Workface
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Qriginel ground

Guidelines (cont'd)

Protective gear for the iaborers
Appropriate tools for waste separator

Maintairr and repair gaps damage m ihe
site fence
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Disposal Area Classification

Cpren durmps.
Contrelied dumps.

Secure iandtils,

Disposal Area Improvements
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From Controlled Dumping To
Controlled Landfili

From Controlled Dumping To
Controlled Landfill (cont'd)
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Conditions Affecting Landfill
Siting

Leaching capacity of the soils or nedrock.
of groundwater bergah the

er flow direction,
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Conditions Affecting Landfill Siting
(cont'd)

Basic Design Conditions
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impact v
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Landfill Gas Management

Landfill Gas Movement
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Lanati Gas Migratior:

Migration

Landfill Gas Emissions

Emisgicons




U.S. Methane Emissions

Control Technologies
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Landfill Gas Coliection

Landfill Gas Coliection
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Landfill Gas Flaring




Landfill Gas Incineration

Sound Landfill Practices







Step 1: Define and Evaluate
Existing Disposal Practices
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Develop 0
Develar <

Step 3: identify Potential Landfill
Sites

SIS

.



Step 4: Compile Findings in an
Assessment Report

Step 5: Select the Preferred Site
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se the Existng Open

f?_.};,.émp Site

Step 7: Start Operations
New Landfill
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Developing Technical
Specifications

Developing Technical
Specifications (Cont'd
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Performance Monitoring

Jeasurement and Payment
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EXPLORING LANDFILL GAS
PROJECT DEVELOPMENT. DESIGN.
& FINANCING

Session 3B -
Landfill Gas-to-Energy

Steven M. Hamiiton, R £ &2

LANDFILL GAS (LFG) TO ENERGY
RECOVERY




LFG-TO-ENERGY RECOVERY

Reduces Greenhouse Gs

LFG-TO-ENERGY RECOVERY
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LFG-TO-ENERGY RECOY

Steps to LFG-to-Energy
PROJECT DEVELOPMENT

Estimare |G recovery potervial
Al feasibilty sty

checonenuns
roect structure

it Contract




Steps to LFG-to-Energy
PROJECT DEVELOPMENT.

Assess financirs oohons

Negotiate energy saes agreeman’

Secure permits & apnrovais

Contract for engineenng. procarement

consiruction. and Q&L services

Install project & start-up operations

LFG‘TO“ENERG\{/ RECO\!’FER\{




IRECT USE of LFC

USE of LFG
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DIRECT USE of LFG
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PIPELINE QUALITY GAS

PIPELINE QUALITY GAS
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PROJECT DEVELOPMENT OPT

- GASCO vs. GENCO

crate Entire Systom

Contr: 1 Options
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MAJOR REASONS
RECOVERY PROJECTS FAIL
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LFG CONSTRUCTION ISSUES

LFG OPERATIONS ISSUES
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2/27/2004

AN OVERVIEW OF

SOLID WASTE

MANAGEMENT
IN THE USA AND INDIA

February 3. 2004
San Francisco. California USA

Session 4

FINANCING
SOLID WASTE SYSTEMS
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FINANCING -
SOLID WASTE SYSTEMS. cont. -

FULL COST ACCOUNTING

Tosts Ancountieo”
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SCS Engineers

Full Cost Accounting

COSTS TO CONSIDER
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SCS Engineers

COSTS TO CONSIDER. cont.

LIFE-CYCLE COSTS

Full Cos ounting hefps plan ¢
set-asid ds for 0

waste man
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SCS Engineers

TYPICAL COSTS IN USA

TYPCIAL COSTS IN USA. cont.
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LANDFILL COST FACTORS
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SCS Engineers

Typical Costs for a 600 TPD Landfill

TYPCIAL COSTS IN USA.
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1995 1997 1993 2001 2003 -
Year
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SCS Engineers

2/27/2004

SOURCES OF REVENUE

Proceeds from sa e of:

Secondary (recyo e matenal

SOURCES OF REVENUE. cont.
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2/27/2004 ™

SOURCES OF REVENUE, cont.

Property Toxes Liser Feasg "
Utility T2
Sales T

Enterprise Funds

Gefordelivery of MSW

SCS Engineers 10
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SCS Engineers

SOURCES OF REVENUE. cont.

TAXES as a source of revenude

USER FEES
Best Approach

i f = B L TR
SRR T T R

212712004
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USER FEES? cent.

USER FEES, cont.
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SCS Engineers

USER FEES. cont.

USER FEES. cont.

22712004

13



2/27/2004 ™

PRIVATIZATION

SCS Engineers 14
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ELEMENTS OF PRIVATIZATION

ELEMENTS OF PRIVATIZATION
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Case Study.

PRIVATIZATION PROCESS-- EGYPT -
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Case Study EGYPT
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SCS Engineers

Case Study EGYPT

Case Study EGYPT
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Case Study EGYPT
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Case Study EGYPT
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Case Study EGYPT
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Case Study EGYPT
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Derivation of landfill cost estimate
element. presented on following
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SCS Engineers

ASSUMPTIONS

FOR LANDFILL CCST ESTUMATE

esign capacity
Estimated life = 23 5 v

Start operations: Current year

ASSUMPTIONS

FOR LANDFEILL COST 88T AT

2/27/2004
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ASSUMPTI_ONS

FOR LANDFILL
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Development Costs
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Operating Costs. .-

Operating Costs

2/27/2004 “

24
240



SCS Engineers

Landfill Closure Costs

Landfill Post-Closure Costs
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BROWN, VENCE AND
ASSOCIATES

“INTEGRATED WASTE MANAGEMENT
SYSTEMS ”
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MANAGEMENT SYSTEM

Brown, Vence and Associates
Presentation
February 2004

BVA Qualifications and Experience

T . . a1 -
) ‘.ﬁl ..,’.‘?hﬂ'l?p1nf:s

Alperia I T H
| \ u g

- PLRU

- = -GS

Israel nudia Thaitard Brunei Amerivan J Costa Rica

Samkna

Specialists in implementing integrated waste management
systems
More than $3 bifiion {JSD) in completed projects

Planning, engineering, construction, training and operational
support
Provide best technology available worldwide




Integrated System

Waste Sources Handling and
Processing

Homes » Material Recovery
Commerce |* Transfer Stations
mposti
Industry » Col .postlng
» Medical Waste
Hospitals Sterilization

Final Disposal

= Sanitary Landfill

» Landfill Gas
Utilization

* Waste-to-Energy

* Refuse dernived
fuel

* Power and heat

Sources: Homes and Apartments

Immediate Needs:

* Proper containment
* Prompt, reliable collection
¢ Control of open dumping

Long Term Needs:

+ Worker training

"« Stable employment




Sources: Industry and Commerce

» On-site systems compact
and contain wastes

» Waste exchanges allow
beneficial use

= Recycling and reduction

help control production
costs

Materials Recycling & Transfer
Facility

= Utilizes modern technology
= Reclaims up to 30% of wastes
* Reduces Transportation Costs

24

=)

¥

"



Materials Recycling Facility

= Employs local labor
= Safe working conditions

Composting

= Controlled natural process
= Useful by-product

» Proper management essential for odor
control

%h



Typical Composting Facility

Sources: Hospital Wastes

= Significant threat to
workers and the
environment

* Requires proper
management

= Education, inspection,
enforcement

i



S_t_erilization & Incineration

= Provides safe handling of hospital wastes

= Heat, chemicals or microwave energy kills
pathogens

» Wide variety of systems available

Waste to Energy Systems

= Produce refuse derived fuel
for cement kiin or industrial
boiler applications

= Produce electricity, steam or
hot water

= Significantly reduce waste
volume

= Stack emissions require
careful control

394



Sanitary Landfill
-
-
= Wastes compacted and covered -
» Contact with water supply
prevented
= Vermin and fires controlled
= Public health protected -
-
Landfill Gas Control o
* Prevent spread of -
gases
* explosion risk
* heaith hazard o
» Use gas as fuel
* generate electricity -
* produce heat
* power vehicles -
-




3 MW RECIPRICATING ENGINE / GENERATOR:

» 50 to 250 KW / unit

« Modular units
combined for larger
R projects
= Also useful for
gasification projects

Gel



Hazardous Waste
Management

» Educate generators, collectors and workers

= Implement alternative programs

Public drop-off areas

Recycling

Special landfill design

Access control

Drainage:
¢ Slurry wall _ L : .
» Lefachate contro! cleanup

&
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Human Resources

= Provide continuing
employment

» improve working
conditions

» Develop technical

skills

Education

= Public Education » Worker Education

10
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* Receive MSW
= Recover Recyclable

Integrated Waste Management
Facility

Phase | Phase Il

Options

» MSW Composting
* Refuse Recavered Fuel
= Electricity Production

Material On Site Landfill

= Transter to Landfill

What BVA Can Do For You

Plan an integrated waste management
system

Implement system components on a
phased basis

Provide financial assistance

Market recycled products, compost and
energy

Provide training and staff support
Arrange private operations, if desired

11
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|



How to Site a Sanitary Landfill

Brown, Vence & Associates
February 2004

&

Background

e Salinas Valley Solid Waste Authority
(SVSWA) needed to identify a new
regional landfill site

» Task Force comprised of

governmental and industry leaders
formed for the project

* BVA commissioned to develop and
manage process

« BVA process used for 25 years; has
now been certified-by the USEPA

vl



Siting Process
Determine Federal. Stade and Local Restrictions =
-
-
Evaluation o fPetential Canyons Based on Preferential
Criteria -
Selectisn of Preferred Landfill Regiom
__________________________________ "
]
Federal and State Regulations

= Airport Safety
+ Cannot be constructed within 10,000 feet of an airport runway i
= Geologic Setting

= No impairment to the beneficial uses of surface water or
groundwater

= Ground Rupture, Seismic Impact Zones, and -
Unstable Areas
+ No areas of rapid geologic change or unstable areas

= Wetlands

-
* Including swamps, bogs and marshes
* Flooding
* Including fk lains, or areas where solid waste is carried away
by waters of a base flood -
[



County Development
Requirements

= Preservation of prime agricultural land

= Compatible land uses determined by zoning
requirements

» Restricts development on certain slopes in
erosion hazard areas and other areas.

» Lot line adjustments to comply with the
General Plan

» Requires a development buffer
= Preservation of scenic views and historic

areas R
[

Excluded Areas
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Task Force Criteria

Shall not be located within a two mile radius of
the expanded sphere of influence

Shall not significantly impact the traffic level of
northern areas of the Authority jurisdiction.

Must have access from Highway 101.

Primary trans?ortatiqn routes shall minimize
the passing of sensitive receptor.

Task Force Criteria cont’d

Primary transportation routes shall not pass
through centers of high density population.

Minimum capacity of 35 years.

Shall not be located in canyons that serve as
storm water discharge areas for a large
watershed.

Shall not be located in steep canyons near any
known large faults whether Holocene or
otherwise.
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Desk Top Study and Site Visits

Determined 61 viable canyons based on:

Hydraulic isolation
Headwater

Canyon Opening Access
Distance

Canyon Slope and Depth
Size

Capacity

Geographic Isolation




Highway 198 - Long Valley

Canyon D




Canyon P
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Canyon Z

Landfill Regions

Landfii Regicn

Region 1: Highway
Region 2: Pine Vailey
Region 3: Pancho Rico
Region 4: Lynch Canyon
Region 5: Sargent Canyon
Region 6: Camp Roberts
Region 7: Indian Valiey

Canvyons Included
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Landfill Regions Map

Preferential Criteria

Ranked one through six in descending order of
importance:

1. Distance to sensitive receptors including
residential dwellings, schools, hospitals,
and vineyards

Cost of the landfill — Life cycle economics
Greater than 35 years capacity

Transportation Routes: avoiding sensitive
receptors including residential dwellings,
schools, hospitals, and vineyards

5. Land availability

6. Visibility from Highway 101 and primary

>N

access road
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]
Landfill Regions -
The cost analysis was based on two factors:
*Transportation -
*Road Improvements and Construction
-
Region 1: Hwy 198 $89,500,000 | $62,400,000 | $46,100,000
[ ]
Region 2: Pine Valley $96,400,000 $67,400,000 $49,800,000
Region 3: Pancho Rico $97,200,000 $67,900,000 $50,300,000
Region 4: Lynch Canyon $121,900,000 $85,400,000 $63,400,000 -
Region 5: Sargent Canyon | $121,500,000 $85,100,000 $63,200,000
= . .
z
Landfill Study Results
Preferential criteria analysis favored Region 1:
Highway 198
-
Region 1: Highway 198 is most cost effective
. [ ]
Task Force voted unanimously to recommend
Region 1: Highway 198 for Phase 2 Canyon
specific analysis -
Task Force recommends concentration of Phase i
efforts on canyons A, A1,B,C &D -
= _
[
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Hay Road Landfill

Landfill Gas to Energy
February 2004

Predicted LFG Production

BEEEREEERE
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Collection System

Design Criteria

Expandable

Vertical Wells

Header on Landfill Slope
Header Sized for 20 Year Life
Laterals Above Grade

Y
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Final Collection System
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Collection System

Component Initial Final

Wells 81 260

14" Header 15,780 i 24,700 K
4" Laterals 16,700 H 41,100 i
Condensate Traps 8 1
Flare 1 @1500sctm 3 €1500 sctm
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Initial Collection System

Cost Estimate

Iem Description Unita. Quantity Instalted Unit Price Cost
1 Gas Well Heads LS 81 $500.00 3 40,500
d Condensate Sumps LS a $3,000.00 % 24,000
3 Header Isolation Valves LS 10 $1,000.00 3 10,000
4 14" PVC Header Pipe LF 15,780 $14.00 $ 220,920
5 4" PVC Lateral Pipe LF 12,250 $5.50 $ 67,380
6 install Extraction Well LF 3,439 $45.00 % 154,760
7 Pneumatic Station LS 1 $10,000.00 3 10,000
8 | Pneumatic Line LF 15,780 $2.00 3 31,560
9 | Rare Station LS 1 $250,000.00 [ 250,000
Sub total S 809,120
Caontingency 15% $ 121,370
Consultants Design and Construction Assislance 10% 5 80,920
Total Estimate s 1,011,410

Projected Electric Load and Cost Analysis
Hay Road Landfill

Aoge Kow Tod Assumed Adage  Esivaed

)l

PgecedComectedioad WA  hsthy dasvk (0N (W (W Sdedie  Rae Gst
Pericr LigHing 30 8 5 02 K175 54
Rps 5128 0 5 197 01706 =015
Cices 83 10 5 M0 n17s $157%
Crgaric Cormpost B8O M 7 21 01785 $3213
Faaporaor P 2770 © 5 @0 A0 01513 snsw
Fevarse Air Ssiam 4TRE0 M 7 570 E19 Ny e
Bectric Ginder 2MC 05 5 500 E19 $0.197 $1015
LFG Clletion System I M 7 190 B 01449 2360
Foeire Cormprescr Lock) 7 180 B 01449 $360
TORAL 547823 59 11940 1,209 M7 FRES
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Analyzed
Generation Technologies

» |C Engines
¢ Microturbines
¢ Fuel Cells

Generator Characteristics

Technology  ICEngines _ Microturhines Fuel Cells
Instatled Cost $/kW ~$1,500 ~$2,000 ~$4,500
O&M Cost ¥mWh ~$20 ~-$8 ~$10
Heat Rate(BTU/KWHh) 10,30G 12,600 9.600
Efficiency 35% 30% 7%
NOx {Ibs/mWh) 5 07 0.01
Demonstration level Proven Limited Expernmental
i

15
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Economic Performance

Energy Project at Landfill
10 Year Energy Cost including Capital, O&M, & Purchased Power

Generator Without Incentive  With PG&E Incentive
1-4312 594kW IC Engine $4.5MM $4.0MM

10-70 kW Microturbines  $4.1MM $3.3MM

3-198 kW Fuet Cells $6.8MM $5.2MM

None $7.5MM N/A

Assumes no benefit from co-generation
Assumes collection system is not an eligible cost for incentive

i

Conclusions

* An effective LFG collection and destruction system
could be installed for approximately $1 million

* An energy project at the landfill meeting projected loads
could save operator $3 to $4 million over the next ten
years

* There is adequate LFG to serve one or more offsite
customers as well
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