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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 managerial 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 lndia being implemented by the Louis Berger Group, 
Inc., has been working with Indian state and municipal level officials to enhancelimprove 
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, 
LB~IGEP-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 lndia 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 issues 
and problems in the urban sector. 

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

A. Policy Exchange 

(August 1-9,2003) 

B. Policy Exchange 

vovember ~ 1 6 , 2 0 0 3 )  

C. Sfudy Tour 

(januaw 2 7 - ~ ~ b ~ ~ ~  8, 
2M)4) 

Developing Sustainable Transportation 
Policies Strategies for the Future 

i 

Promoting Susfainable Urban Waste 
and Landfill Gas Management 

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

Metro, Portland, 0;egon 
Mr. Harold Stitt, Senior Transportation Planner, 
City of Englewood, Colorado 
Mr. Richard Hays, Director, Environmental 

I 

Services Department, City of San Diego, 
California 
Steve Hamilton, Lfl; expert, SCS International 
Engineers 

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

i 

I 



A. Policy Errhange - Developing Sustainable T m n s p o d n  Pdicies S e  for the 
Future 

As a result of the assistance that LBGIGEP-CCS provided to the Municipal Corporation of 
Hyderabad on developing a series of transport planning/management intementionr a policy 
exchange visit was designed and entitled Developing Sustainable Tmnsport&on Pab'ck and 
Strategies for the Future. The objective of this policy exchange was to prov~de the Gobernment 
of lndia (Gol), businesses, and stakeholders with an understanding of the de\elopment and 
implementation of creating effective transportation policies. 

Under this policy exchange. LBGIGEP-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 METRO 
the US. 

Metro and City of Englewood oficials 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 bansportation 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 municipalities could develop 
policies and improve andlor restructure programs that would slow the rate of p w t h  of GHG 
emissions from urban transport while enabling economic growth. 

B. Policy Exchange - Promoting Susiainable Urban Was& and Lundfiu Gm Muagrmcrcl 

The increased level of interest in solid waste and landfill gas 
management in lndia provided LBGIGEP-CCS with the impetus to 
design and develop a policy exchange visit entitled Promofhg 
Sustainable Urban Was& and hnd/ill Gas Managemenr This 
exchange provided lndian stakeholders with a comprehensive 
understanding of the concepts and processes involved in developing 
susta~nable municipal solid waste and landfill gas projects. 

present on U.S. best case studies in the solid waste 
management arena.. T r  O" - h DE-, 



The meetings during this exchange were organized and led by the LBG GEP-CCS team to 
m 

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 

I 

Change Technology Bazaar and Conference, and met with a number of senior state and federal 
executives in Delhi, and Agra. 

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

As a follow-up and continuation of the earlier MSW policy 
exchange, LBGIGEP-CCS designed a study tour entitled Exploring 

I 

Landfill Gas Project Development, Design and Financing 
Exposure Trip to examine best practices of municipal solid waste 
management operations and appropriate landfill gas technologies. I 

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 m 
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 LfG to energy projects, as well as 
the many issues, including potential obstacles and baniers, associated with designing and 1 
planning sanitary landfills to reduce GHG emissions. 

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

- - - 
- 

Municipal Corporation of Delhi 1 
Salngli-Miraj-Kupwad Municipal Corporation - State Government of Maharashtra 
Urban Administration and Development (UADD) - State Government of Madhya 
Pradesh (M.P.) ii 
Urban Development Department - State Government of Maharashtra 
Mussoorie-Dehradun Development Authority Dehradun - State Government of Uttmncha 
Infrastructure Development Corporation (Karnataka) 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. Meetings arranged in both Thailand and 
California included leading experts and Y 
government officials in the field of municioal - 
solid waste (MSW) and landfill gas (LfG) the California Energy Commission, Mr. Rakesh 

technologies. Mehta, Commissioner, Municipal Corporation of 
Delhi is "planning to install micro-pnerators at its (1 

newly developed toilet compl& /which] will 
convert methane into electriciq. " - 



1 'tfeetings 1 Site i'uirr j 

Bangkok Munici~al Administration / Eastern Seaboard En\ ~mnmental Cowlex 1 
/ Waste Management Siam ! Karnphang Saen Landfill I 
/ Kasetsart University / Nonthabun Landfill I 

i 

Meetings Sire b'isits I 
: SCS Engineers, Inc. I S.F. Transfer Station and Recycling Center 
I ' Power Pmiect Financina LLC. I Ox Mountain Landfill & 

i 1 Sonoma County Waste Management Agency / Keifer Landfill t 

: California Enerev Commission I Norcal Waste Svstems Hau Road landfill  
i I ' California Intemted Solid Waste Board ! 

i Global Energy Sen-ices 

Brown. Vence and Associates 1 

The above policy exchangeslstudy tour contributed to building capacity among key lndia 
stakeholders by: 

o Increasing the awareness of municipal policyldecision makers associated with landfill 
design and the development of transportation planning oppomtnities at che city. q i o n a l .  
and national levels. 

n Creating partnerships with political leaders, the business cornmunit)., 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 lndia. 

o Providing replicableladaptable &els for smchuing MSW management and sustainable 
transport projects, including fee structures and revenue generation options. 

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

o Facilitating the transfer of U.S. technologies. 





DEVELOPING SUSTAINABLE TRANSPORTA T I O , ~  
POLICIES AND STRATEGIES FOR THE FLITL~RE 

POLICY EXCHANGE 

New Delhi Hyderabad 

August 2003 



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, COz 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 (LBGIGEP-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 
planningtmanagement 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, LBGIGEP-CCS developed and led the 
policy exchange, Developing Sustainable Transportation Policies and Strategies for the 
Future. This exchange provided the GoI, the private sector and other stakeholders with an 
understanding of the development and implementation of effective transportation policies. 

With USAID approval, LBGIGEP-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 lS' to 9lh, 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. LBGIGEP-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 exchangelstudy 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 responsible for the stewardship of I 

M E T R O  
' These estimates are based on values associated with a new engine, assuming perfect maintenance. It does not I 

account for engine deteriorations due to aging or vehicle overloads, or road roughness. It also does not take into 
account o f  emission control devices such as catalytic converters. 



Developing Sustainable Tramporfaion Policres adkraeg~es .hr  the Fumre POIIC LrchotpP 

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 
regional perspective, focusing on issues that cross local boundaries and require collaborative 
solutions. 

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

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: and 

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 entertainment 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 p a *  
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 
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 

C a r r  n r  F r r t r r o n n  
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 

'8 - 
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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 publiclprivate 
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 museum 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 elsewhere. 

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 GoI, 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 overall finding from this Policy Exchange, it is clear that there is a very strong interest by 
top government officials in addressing current transportation development 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? 

o 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? 

3 
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Der.eIoping Surfai~b/e T m p n a f i o n  Policies and Smuegrc-s for fk F u m  P o l ~ t ~  E r r k  

The GEP-CCS LBG project team has worked with several municipalities in lndia in the areas of 
transport and solid waste management and has recognized a growing trend towards developing 
lasting 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 plannindmanagement interventions for 
consideration and fuhire 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 conidor in H y h b a d .  

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 lndian cities are still at 
relatively early stages of devising integrated urban development plans and have relatively loa- 
levels of transport infrastructure development2. The exposure to international experience would 
therefore provide the opportunity for lndia to further refine its policy development process. 

11. OBJECTIVES 

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

Transoortation alternatives to control m 
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 

To actively engage a broad group of stakeholden 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 le\-el. 

Percentage of total area covered bs road for most cities i.7 6-IP-6. ercept Delhi which ir at 
18%; as against this the international nonn i.s 20-3UOb. 

CLlN 6: Policy Exchange Visits Beween U.S. and Indian Counterpans 
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Developing Susfainable Transportation Policies and Strategies for the Future Policy Exchange 

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

o 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 hnding and serving as a 
regional forum on cross-cutting issues. 

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

o Establish linkages between Indian decision-makers1 institutions1 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. 

o 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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heloping Surtainoble Trrmponafion Policies and9ratrgies.for the Funve PDKI. Erihmge 

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

Chi1 Society 
Many organizations in India have an interest in transportation related issues and heir  relation to 
the environment and health of the citizens of India. These organizations represent h e  public 
voice in addressing concerns and problems related to the transportation sector and provide a 
mechanism for policy development. 

I Mr. Raiiv Sharma 1 Member Secretan 

Name 

Mr. A.K. Giridhar 

Titk 

Transpori Commissioner Regional T r a m  Commission AP Stale (RTAI 

dr. Ranadhir Reddv 1 Additional Commissioner I Municiaal Conmarion of Hvderabad IMCH) I 

Dr. K.V. Ramani 

I Mr. Rakesh Mehta Commissioner I Municipal Corporation of  Dclhi (MCD) 1 
I Mr. S.P. Shourev i Swcial Officer (RMP) 1 Hvderabad Urban Development .&uthorin. (HVD.4) / 

Ms. Chitra Ramachandran / Commissioner / Municipal Corporation of Hyderabad (MCH, 

Joint Chief Environmental Scientist Andhra Pmdesh Pollution Con& Board (.4PPCB) 

Ms. Laksm~ Parfhasarathy V ~ c e  C h a ~ m n  

CLlN 6: Policy Exchange Visits Between U.S. and Indian Counccrpuu 
Subtask: &E Completion ofSNdy Tour and Exchanges for Miicnone E + ? Policy Exchange Vais  

Hyderabad Urban De\elopment .4u- (HUDA) 

Prof. V. Srinivas Chary Senior Faculty 

Dr. E.A.S. Sarma Principal 

Dr. P. K. Mohantv Executive Director 

Mr. Sandeep Tandon Comrzant Technical Officer / USAlD.lndra M ~ s s ~ o n  

Adminisbative StaNCollege of  India (ASCI) 

Adminisbative Staff Cd- of  India (ASCI) 
! 

Centre for Good Governance ICGGI i 



Developing Sustainable Transportation Policies and Strategies for the Future Policy Exchange 

V. POLICY EXCHANGE SCHEDULE 

New Delhi. India 

Sunday, August 3,2004 

o Welcome 1 Program Debrief 

Hvderabad, India 

Monday, August 4,2003 

o Centre for Good Governance (CGG) 

o Regional Transport Authority (RTA), Department of Transport (DOT) 

o Andhra Pradesh Pollution Control Board (APPCB) 

Tuesday, August 5,2003 

o Municipal Corporation of Hyderabad (MCH) 

o Hyderabad Urban Development Authority (HUDA) 

Wednesday, August 6,2003 

Center for Good Governance 

o Administrative Staff College of India 

Thursday, August 7,2003 

o Roundtable on Sustainable Transportation & Land Use Planning Strategies for the Future 

New Delhi, India 

Friday, August 8,2003 

o Delhi Municipal Corporation 

Program Debrief 
7 
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heloping Susfninable Trrmponofion Policies d Strategies for the Fumre Polin. Erchange 

VI. OVERVIEW OF MEETING NOTES 

Sunday, Augurt 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. 

.Hondoy, August 4,2003 - Hydembad 

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 Deed to identie relevant 
performance indicators/ benchmarks. 

Regional Transport Authority, Department of Transport (DOT) 

The meeting was held at the office of Mr. A.K. Giridhar, 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 deparbnent's principal contribution 
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 transpcm. Their work 
required a close level of interaction and coordination with the traffic police department. 

CLIN 6: Policy Exchange Visits Between U.S. and Indian Counlerpartz 
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Developing Sustainable Transportation Policies and Strategiesfor 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 model 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 automobiles. 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 turn 
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 taxes1 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 policy1 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. Ramani, Joint Chief Environmental Scientist. 

Dr. Ramani 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. 

CLlN 6: Policy Exchange Visits Between U.S. and Indian Counterparts 
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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. C h i n  
Ramachandran, Commissioner, MCH and Mr. Ranadhir Reddy. Additional Commissioner. 
MCH. Mr. Cotugno and Mr. Stin presented material on their organization's experiences along 
with some of the various handbooks developed for urban planners. 

The group level interaction was anended by senior planners and engineers from XiCH. The 
senior representatives from the project consultant (L&T Rampoli) for the light rail transit (LRT) 
system also anended the session. The total number of participants was approximately 15 persons. 

Mr. Cotugno and Mr. Stitt made presentations on the experience and innitutional sm- 
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 various 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 stud\. 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 aneoded by Mr. S.P. 
Shourey, Special Officer (RMP) and approximately 10 other senior plamersi architects from the 
organization, including a planner from Wanangal. 

At the outset, Mr. Cotugno and Mr. Stin presented material on their qanizatioo's respective 
experiences as well as sharing copies of handbooks developed for urban planners. Mr. Shourey 
presented a copy of the draft HUDA Master Plan developed for the city of Hyderabad. to the 
visiting team. 

Mr. Shourey provided a brief introduction to the city's planning prceses and HUDA's role in 
the same. He highlighted some of the primary areas of concern 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 training 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 ASCII 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 various 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 

1 1  
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communicate the importance of municipal planning in relationship to controlling the rate of 
grow?h of greenhouse gas emissions from urban transport and to assist Indian municipalities to 
develop strategies for reducing the negative impacts of urban economic p u t h  while responding 
to the increased prosperity and need for mobility of the city inhabitants. The specific objec-fives 
of the Roundtable were: to bring together the various stakeholders in the urban master planning 
process for an informal but s t ~ c t u r e d  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 andlor 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: det-eloping increased 
awareness of (a) city transport and land use planning, (b) the links between mnyoit 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 a modification of the Urban Master Plan (of Hyderabad) 
incorporating discussion on urban transport as one of the city development criteria and pro\-ide 
input for the preparation of transport guidelines for Hyderabad Master Plan 0 2 0  and transport 
guidelines'policy for the state of Andhra F'radesh 

TARGET ..tUDIENCE: KEY STAKEHOLDERS FROM THE ANDHR4 PR~DEsH CO\TR\3IEST 

- 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 
- UMenvironmental experts (e.g. EPTRI. ASCI) 

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

In his talk, Dr. Sh- provided a broad policy perspective of the city's transpMtation stxtems 
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 trans@ facilities was required. 

c Institutional change was required in policy and planning activities, with greater 
coordination between the different agencies. The model used by the Bangalore Action 
Task Force was one that could be explored. The experience of Metro \\.as also relevant in 
this context. 
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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 o f  
- 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 questions1 sought details on the topics given 
below. 

o Process ofpublic 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 
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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 offinanc~ng for projects and the sening of tarrfls at levels h a t  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 sen-ices 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 lebied to finance the growing demands for infiasuucture. 
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 grouzh could not be sustained by such a planning 
approach. What was required was demand driven planning. 

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

o Feedback on the draft HUDA Master Plan, based on international experience. 

o Formation of a p u p  consisting of experts and administrators. lo develop an agenda: 
action plan for consideration by the Transport Policy Committee. 

o A study of USA's experience with funding of bansit projects. especially vis-a-vis ibe mix 
of contributions by federal, state and municipal authorities. Such an analysis could sen-e 
as an input for the Central Government in its design of funding policies for transit 
projects. 

In the post-lunch disry~sion session. some of the key points discussed were as follows: 

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

o Prof. Raghavachary provided another perspective. emphasizing the need for p t e r  
professionalism and technical rigor in decisinn-making. especially at the pmposal-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 karious government agencies) 
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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 Bhattachajee (USAID RUDO). 

Presentations by Mr. Cotugno and Mr. Stitt on the experiences of Metro and CityCenter 
Englewwd were followed up by a lively 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. 
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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 learnt from the international models while 
designing sustainable hansportation systems for the city. 

ViI. 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 Sepremher 
22. 2003. 

Urban Development Aurhoriw (HLIDA) 

Mr. S. P. Sborey, 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. Stin and Mr. 
Cotugno, and was open to incorporating language from the Guidelines document. and concepts 
kom the visit in the final version of the Master Plan. wherever this was perceived to add talue to 
the latter document. 

In the context of the Hyderabad Draft Master Plan prepared by HUDA he observed that several 
of the principles1 concepts have already been incorporated in the Plan. For example. spatial 
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 b: use) as suggested in Section B of the Guidelines, based on separate studies 
undertaken by HUDA - HATS' 1 (1988). HATS 11 (1999) and RTA 2002 data. 

He also discussed the consbaints in addressing certain aspects of sustainable bansportation 
particularly in the areas of: 

- pedestriao areast cycle tracks 
- safetyissues 
- restricted access zones 
- provisions for public transportation 

' Hyderabad Area Transportation SNdy 
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He observed that typically these aspects do not get adequately addressed by planners1 
administrators due to public indifference and lack of political will in tackling the constraints 
associated with these. These lacunae exist in the HUDA Master PIan 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 pedestrians1 cyclists, improved 
traffic management) as reminders for planners1 administrators 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 I 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 PIan 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 ideas1 concepts amongst all stakeholders. 

A suggestion for the document was that it could include a brief menu of analyticall design tools 
for transportation planning. This would be particularly useful for planners from smaller cities, 
not having the requisite expertisel 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 ofIndia (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 
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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 to be a useful in developing planning documents. The 
discussion also spotlighted some of the other initiatives being implemented in Hyderabad 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 authws ( which included MCD 
Additional Commissioner Ranadhir Reddy, and Professor Raguchari, special advisor lo MCD. 
among others) of the transportation section to international best practice (via study tours and the 
policy exchange), and extensive TA and interactions with LBG transportation and planning 
experts in preparation for and during the Hyderabad pilot, including the Guidelines documenL 
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 talked 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 guidelines to 
various city managers, as well as in any support activities that might emerge. 

As regards to suggestions for improving the document M e r ,  Prof. Chary suggested pmvision 
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 

I 
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Andrew C. Cotugno. Director 
Planning Department 

Melro 
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 California 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 m-county metropolitan area. The 
agency's charter states that Mebo uill 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 groulth boun*. urban grouzh management 
and natural resource planning functions. 

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



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 Reeional Trans~ortation Plan is the blue~rint that guides investments in the region's I 

transp~ 
transit 
The pl 

" - 
ortation system to reduce congestion, build new sidewalks 
service and access to transit and maintain freight access. 
an: 

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

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

P 
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 a 

. 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 
r 

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 1 
systems and other transit lines. 

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

8 
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. rn 

Metro's Transit-oriented Development (TOD) Implementation Program brings about the 
construction of "transit villages" and projects that demonstrate TOD concepts around regional I 

light-rail stations and along other transit lines. 



These compact mixed-use, mixed-income developments: 

concentrate retail, housing and jobs in urban environments scaled for pedestrians 
increase use of non-auto transportation choices such as taking transil 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 trafic congestion. 

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

Property is acquired, planned and reparreled. 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 land value is winen 
down to cover the extraordinary development costs required to construct a specilic TOD project. 
In such cases. a "highest and best transit use" appraisal is used to establish the sale price. 

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 Administration. 

Transportation Projects - Working together with the public. other jurisdictions and agency 
partners, Metro develops high-priority projects identified in the Regional Transportation Plan. 
These include studies and planning for key transportation corridors and other projects such a.  the 
Highway 2 17 Corridor Study, PowelUFoster Study, South Corridor Project. Portland~t'ancouver 
1-5 Transportation and Trade Partnership, the Willamene Trolley, and the Traffic Relief Options 
Study on peak period pricing. 

Funding Transportation Projects - Tbe 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 depamnents 
and agencies throughout the region in the form of data analysis and research on travel habits and 
patterns. Using the latest tools, such as the new TRANSIMS s o h a r e  and analysis pmedms- 
travel forecasting provides us with data to envision future transportation needs and systems. 

Transportation Demand Management (TDM) program - The region's Transportation 
Demand Management Program (TDM) works to provide alternatives to driving 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 sewed 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. 



CrrYCE NTER ENGLRYOOD 
Englewood, Colorado 

Citycenter Englewood is among the first poicca ~IionaRy 10 rrplm a mdoKd 
shopping mal wi* an open air, mixed use city core. or CilyCmter. inb ihc ukbg 
traditional community fabric. This 55-e pubkprinr pciect bases devekpmnt on a 
c m t r ; ~ l ~ b S c p k e u d ~ t h e ~ w i c h w J l r a b k ~ a e e & c i v i c a n d d h r d u s e * i g h c  
rila transit Station. retail and office space aparbnenh a public Sbnry. outdoor pdomUMX 
space and outdoor sculpture. 

The former n d  opened in 1 %8 and by 1974, acounted foe 52 pemml d Engbuotfs 
sales tax revenue. As wburban - - 

competilion increased, retail & shiftd -'a- and dectine set in. By 1994. the mJI 
accounted for 2.6 percent d Engkwood's m4 -lam 
tax revenues before closing for good This - . 
decfine prompted the City m investigate - 1 
future needs and use of ihe site through -- , L - 
community pbnning session% These 
meeting were integral to the creation of a 
master phn that Wfik most community 
program requiremmls. In 1997, lhe City 
decided to examine the concepts of New 
Urbanim and transit-oriented 



CITYCENTER ENGLEWOOD 
Enalewood. 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 
I 

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, 

I 
municipal courts, and a cultural arts center 

The development i s  centered on a two-acre public piazza. At one end of the piazza i s  a 
light-rail station that opened in July 2000. A 1 1 0-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 central 
piazza and main street. At the base of the bridge, a double stairway flanks an outdoor rn 
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. I 

Development Objectives P 

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 i s  especially acute in Colorado, where I 
municipalities rely on sales tax for their tax base, and there i s  intense intra-regional 
competition for retail dollars. ~- 

s 
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 auicklv make 
redevelopment projects obsdiete 

These uses support each other in the 
manner of traditional downtowns. Patrons 
of cultural events will help support retail and 
restaurants. Visitors \vho 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. 



CrrYCENTER ENGLEWOOD 
Englewood, Colorado 

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

Key concept: The City overcame the amorphous nature of the 55-acre mall site bu using 
Englewood's existing street grid as the framework for the new plan. This strategv integrates 
Citycenter into the surrounding urban structure instead of isolating i t  as a separate 
development. The use of a traditional street grid also allorvs 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 b u s  transfer lot 

Key concept: A new light rail bridge rvill 'fly" over eight bus bays and lead to civic space. 
performance areas, and a Museum of Outdoor Art. The bridge w i l l  create a landmark 
visible from the train, the Civic Center, and adjacent streets. The bus bavs are immediateh 
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 parklng that 
would normally be required for a project of this scope by neady 500 spaces. For example. 
transit riders, city workers, and retail and restaurant patrons \rill share an 800-space 
structure adjacent to the light-rail tracks. The plan also provides secure bicycle parking to 
encourage alternatives to driving. 

5) integrate big-box retail 

K e y  concept: The City worked with s:C141 I F.y:T 
staff architects of a national big-box ,.,*. ~. a .. 

- I  retailer to create a storefront that . 
integrates architecturallv with the 5' 2 " ~ ~ 

rest of the site. The team 
additionally convinced the retailer 
to modify ih standard parking 
format by allowing a street to bisect 
one large lot and by adding tree- 
lined pedestrian walkways. This 
strategy dibides a potentially large . 
expanse of asphalt into several 
smaller parking fields lined with 

6 )  Connect CitvCenter to the regional system of parks and green\+avs 

Key concept: With 300 days of sunshine a year, the Denver climate i s  conducive to bicycle 
commuting. City Center includes an off-road. 1 @foot-\\ide bike path that \rill connect to 
the extensive South Platte River Creenway trail system. 



CITYCENTER ENGLEWOOD rm 

Englewood, Colorado 

7) Include housing m~ 

m- 
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 *i 
continuing discussions of building some for-sale townhouses or condominiums. 

Conclusion 
L 

CityCenter is  the first project in Colorado and among a handful nationally to replace a 
suburban shopping mall with a living, breathing, mixed-use downtown. It provides a model 
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 m 
transportation system, national retailers and homebuilders, and nonprofit cultural 
organizations, while transforming a single-use development served only by automobiles intoO 
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 5 

that can be replicated elsewhere. The ultimate success of CityCenter will point toward a 
healthier and more urbane future for older suburbs in Colorado and elsewhere. 

r 
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C I T Y  O F  E N G L E W O O D  
C O M M U N I T Y  D E V E L O P M E N T  

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 
USAlD 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. I 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 planninglmanagement 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. 

I 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 tenn. The more traditional regional agency or 

- 
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metropolitan planning organization (MPO) like the Denver Regional Council of Governments 
(DRCOG) may be a better fit. However, adding yet another level of government to Hyderahad is 
also problematic. Perhaps expanding the mle of HUDA. with the Chief Minister's blessing, is 
the appropriate route. I realize that this may he outside the scope of he Berger project. but 
identifying and addressing these institutional barriers is necessary for the ultimate success of the 
pmject. 

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 intluence with the Chief Minister could provide the d e d  political clout to move 
the coordination issues forward. In addition, Berger's considerable influence and reputation in 
this area should not be underestimated. 

I also believe that Hyderabad can replicate the Englewood transit station area development 
program. Currently, their focus is on initiating senice on the new system. but -ion m 
development planning should begin soon. To the extent that he Hyderabad w other public 
entities control the land adjacent to the stations. development can advanced rapidly. Mt- 
impression was that HUDA might be in a better position to implement this t ? p  of development 
more so than Hydenbad. Again, a collabontive approach is the key to take full advantage of the 
development opportunities that transit stations present. 

Azain. my overall impression is that the Climate Change Supplement project will kield 
significant benefits to Hyderabad and will gradually improve the quality of life thrwgh 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 Hyderabad region and the Stare of Andhra 
Pradesh will sort through all of the technical, political and cultural issues. especially u-ith 
Berger's involvement. I look forward to continuing this relationship with Berger and 
Hyderabad. 

IO(Y)Engleud Parkwq Engleuood. Colorado 80110 PHONE 301 762-2U2 FAX 30% 781-6895 

.u- q h - r  ag 



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 rAC")and 
Harold Stitt, Englewood, Colorado ("HS?. Main purpose 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 ("AKG"). Main reason was to introduce the speakers 
and to obtain information about RTA's responsibilities. 

4. Pollution Control Board (04/08/2003) to meet Dr KV Ramani, Chief 
Environmental Scientist (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 



presentationsfromPortbndandEngkwood. 

HVderabad Urban Development Authority (M/08/2003) to present the 
approaches in both Porthnd and Englewood and receive mmments for futm 
work at the seminar. 

Centre for Good Gavemance (06/08/2003) in order to make 7 
h b o t h P o r t l a n d a n d E m m t o t h e s t a R o f t h e m M  
also others invited by PKM notabty RR 

Administrative Staff Colkge of Indii (06/08/2003), to meet Ik Sama, 
Principal primarily to prepare for the foltowing days seminw at AS(S1. 

Chief Minister Andra hadesh, HE Chandrababu Naidu, a cartesy dl 
initjated by PKM. 

Round Table Hyderabad (07/08/2003), the primary rearon for the visit and a 
day long d&amion. 
Deihi M w l d p a l  Corporation (08/08/2003) for prsentatiom of Patbnd and 
Englewood and fwther d i i  about future rok of Gm etc 

Debriefing in LBG Office (0810812003). 

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

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

A. The two from Portland and Engkwood were well received and 
various individuals were intemsted in how planning laws differed between India 
and USA It seemed dear that the I n d i i  seminar dekgaW and those met 
atmneousty were sceptical about the ability to contrd devebpment the way it 
had been achieved especially in Portland. 

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



there were a number of preliminary decisions made prior to the main Master Plan 
being drawn. What he was talking about really was S n q  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: ???is is an important asp%? 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 MCW. 

C. 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: ???is is part of a much wider challenge and is covered in X below. 

D. We learned that moves had been made recently to can the ie!veJ 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 
pollution 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 retail outlets of the fuel are increased. 

Opinion: Z spoke wusa//v with, US4ZD/ZndLa Mission and with RR and suggest.ed 
that a better way to reduce pollution and congestion would be to si17 out the 
poor quality vehides not those of a certain age. Whilst I am in full agreement 
about the need to reduce the numbers, the condition of the vehicles is more 
important than their age. 

E. Although all candidates agreed that an pwareness ~ m q ~ p n ?  was wential, 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). 



wm: n n ? ~ o f p u M ~ ~ & ( r ~ a n d a m P p l e d r i ? ~ .  
~ , m m t s m ~ ~ ~ a ~ t o ) ( B k e n ~ & g s ' a d ~ t o  
h m ? s d n e n n e r i m ~ t e d w r ' t h o u t p u b ~ a a x p * m r p w ~  -of 
awrse ir amtrary to the tmfmaliypracdtiedpbn~hgprocessandneedrtobe 
reMiac9d. 

F. The HUDA people were very gracious and it seems that they have some dRialty 
in having authorities acceDt their. They They the proces 
and there was a missing link with puMk d i  and acceptance. 

G. The message about the use of Publk TrarrrwrL than Private TTrwpat 
has got woa. Many agendes and indi iwls were happy to preach this gospel. 
The demonsbation project had been succeaful in *s r e s p e d  in that it had 
rakedtheawarenenofthepotmtblforthismodeshR~.  Them 
phase of a ' inet~~' system is soon to be opened and there are plans for an 
sctension of the network. Meanwhile buses are carrying the buden dong with 
3WV. 

H. Po* the mod important asped whkh derived from the Semhar was due to 
theleadinthediscussionintheaftemon. LEtodcthekadandinboduced 
the idea of an to to control in greater 
Hyderabad. This was chosen dw to the frequent mkences in disMsions to 
the fact that nobody was coordinating the planning process The point proved to 
be one, w h i i  was on many people's mind. Discunion was animated and wide 
reaching. It was also most useful and AXI agreed to pwsw the ideas hrther. 



Opinion: This is a major reason why the planning the area is not developing as 
quickly and as efficient& as it should. nere are too many organisations who 
have some powers to plan and to implement. nere needs to be either a) a new 
organistion with overall powers to plan and direct implementation or b) an 
identifiwtion of an existing organisation with increased powers. Obviously this is 
a difficult thing to achieve political& but without it I do not see efficient 
development being achieved. 

I. The presentation to Ddhi 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: Patking is #e most signfiwnt 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 challengihg position with 
regard to parking and a study o f  this aspect alone would have dramatic 
results in terms of traffic flows on the radials and on localised 
circulation. Meh to was interested in pro vidihg large multi-storey car 
parks to be provided by the private sector and self-fimnced. I can? 
see this workihg and suggested multi-use buildihgs in which rental or 
sales revenue could cross-finance the parking. However, the needsgo 
deeper than this one-off concept. The city needs a comprehensive 
investi&tion into the parkihg approach and we could possibly suggest a 
way to move this forward. 

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

' I have provided a separate memo on the overall content of this approach 
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a:. Where is Portland, Oregon? 

*:*Growth in the region 
.:. Metro history 
9 Planning history 
-> 2040 Growth Concept framework 
.:- Land use/transmrtation 

-3 Project implementation 
-West&& L R T h  R O U ~  
-Eastside LRTffiresham Civic W o n  
4-5 trade comdor/BiiState Compact 



Population Base Major Economic 
+:+1.7 million people Trends 
(includes Clark County, .:-Growing industries 

-Hi-tech 
-1.2 million people in -Metals 
Metro boundary (37% of -Transport equipment 

-512,400 people in the -Retail & Service sector 
City of Portland 

.:.Declining industries 
-23 smaller cities (615 -Lumber/wood 
to 85,000 people each) 

-Food processing 
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.:+ Where is Portland, Oregon? 

.:. Growth in the region 

+:*Metro history 
0:. Planning history 

+:+ 2040 Growth Concept framework 

I Iw a:. Land use/transportation I 
implementation 

.:- Project implementation 
-Westside LRTKhe Round 
-Eastside LRTIGresham Civic Station t 

! 

-1-5 trade corridorlBi-State Compact ! 0 I 
ME.*" : 



Making the Land Use, Transportation, 
1970 

Air Quality Connection 
1971 
1972 
1971 
1974 
1915 
1976 

Metro's 
history of 
elected 

official's 
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Making the Land Use, Transportation, 
Air Oualitv Connection 

19.0 iiiiL ~~~ Zwopnuw~Ln7'(pa=='n Metro's 
z o o f u h n f f i i * m  history of 
Z o o o p n H n o ~ L o o ~ L - v I F - d )  
~ C a t ~ c m n l o b I i g a t i m  
Bond Muwr* Iwd) 

1988 
tax 

measures 

2000 
2001 
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-uI.I-ur). 
Metro's 

history of 
planning 
functions 



Making the Land Use, Transportation, 
Air Quality Connection 

Federal Context 
.:- MPO approval of federal 

transportation funds 

20-year plan, policies, needs 

National Environmental Policy 
Act 

Local coordination and public 
outreach 

Multi-modal/inter-modal 
plans and congestion 
management 

0:. Air  quality conformity of 
financially constrained system @ 

Making the Land Use, Transportation, 
Air Quality Connection 

State Context 

.:a State land use planning goals 

.:+ Public outreach 

.:. Hierarchy of plans: state, 
regional, local 

.:a Strategies to  reduce 
reliance on the automobile 

.:* Land use alternatives 

+ Linking land use and 
transportation 
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Metro Context 
-4 Elected regional government 

a:. Manages growth, 
transportation, regional 
parks and solid waste 

.:a Operates zoo, convention 
center, performing arts 
centers and Expo center 

.:- Sewes as MPO for 
Portland region 

-:- Allocates federal 
transportation funds to  24 
and 3 counties 

cities @ 
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Roles in the Region 
.' State land use goals establish 

framework for planning in Oregon 
- o n p a o . ; l u R m e n ( . f ~ ~ ( ~ N I h r ~ )  
-OnponDcprrtnwnlorMconswntioland 

~ ( D t r ( . n d u r @ a a l s M d  
mnrpomum~ pi.ndnp ndc) 

4. Regional plans guide land use and 
transportation planning 
- C ( a b o ~ , l O I O C r o r r t h ~ a n d o o l u ( p a  - T r i w  (Tnn+lo 
- p o n o r P o r m n d ( n . r i n r r t d a n ~ )  

a:. Local plans control deveiopmeent 
permits and projecL implementation 
- 24 dth 

ijg -. - 



metro 
citizens 

Metre Committee m c e  of the 
FOI CiUIe" 

Inrolvement 

Metre E-R m c o  of Metro 
Commksion Attorney 
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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 
(FTE) staff 

+:+7 departments, 
1 commission, 5 offices 



Expenditures by Function 

37% 
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.:- Where is Portland, Oregon? 
+ Growth in the region 

.:. Metro history 

-:*Planning history 
.:. 2090 Growth Concept framework 

Fd -3 Land use/transportation 
implementatio6 

C- Project implementation 
-Westside L R T h  Round 
-Eastside LRTIGresham CMc Station 
4-5 trade cm.dorBi-State Compact 

@ " .  
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post-war Highways 
O The National Defenrc 

Highway System is 
launched after World 
War 11, and transforms 
the landscape 

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

Making the Land Use, Transportahon, 
Air Quality Connection 

70s Quiet Revolution 
*:* National environmental policy 

F3 -3 Highway protests 

4. Urban support 
i R programs • 
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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 

Making the Land Use, Transportation, 
Air Oualitv Connection 

The dregon Story 
'...and the ravenous 
rampage of suburbia 
in the Willamette 
Valley all threaten 
to mock Oregon's 
status as the 
environmental 
model for the 
nation." 
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Senate Bill 100 
*:* Legislature adopts pioneering 1973 

statewide planning program to limit 
sprawl and protect forest and farms 

9 Legislation requires local 

goals; creates LCDC 

+ Urbanization 
now focused 
inside urban 

Making the Land Us, Tmnsportation, 
A i r  Quality Connectfon 

Portland's Backlash 
-:* In Portland, a backlash forms against a 

plan for massive freeway building that is 
already destroying urban 
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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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Lid on Parking 
0:. Parking lid in 

Downtown Plan 
slowed the loss of 
historic buildings to 
surface parking lots 

-3 In  1977, the new 
transit mall became 
the new focus of 
downtown 
redevelopment, 
making transit a 
viable option to 
driving 

. 
Making the Land Use, Transportation, 

Air Quality Connection 

Highway Revolt 
0:- Harbor Freeway 

removed in 1976 to 
make way for Tom 
McCall Waterfront 
Park 

9 Mount 
withdl 

: Hood Freewa 
.awn in favor 

I 
of light rail transit 
along the Banfield / 
Shift freeway money 
to mutti-modal 
proi- I 



-3 Banfield light rail 
opens in late 1986, 
becoming the 
centerpiece of 
downtown plans in 
Portland and 

.:. Westside light 
rail to Hillsboro 
begins in 1998 

*:+ Airport service 
begins in ZOO1 
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.4 1989 Western 
Bypass proPO=l 
frames a new 
debate on regional 
growth manageme 

-3 1000 Friends of Oregon 
proposes LUTRAQ 
atternative to status quo 

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

Making the Land Use, Transportation, 
Air Quality Connection 

.:. Where is Portland, Oregon? 

.:a Growth in the region 

.:a Metro history 

4 Planning history 

0% 2040 Growth Concept 
framework 

.:. Land use/transportation 
implementation 

-3 Project implementation 
-Westside LRTme Round 
-Eastside LRTffiresham Civic Station 
4-5 trade corridoriBi-State Compact @ ". . 
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Air Quality Connection 

2040 Plan Begins 
*:. First regional = 
a:. Metro Charter 

expanded by voter5 
in 1992 to  focus On 
managing growth 

Making the Land Use, Transportation, 
Air Quality Connection 

2040 Concepts 

2040 Growth 
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Making the Land Use, Transportation, 
Air Oualitv Connection 

2040 ~ r o d h  Concept 

Making the Land Use, Transportation, 
Air Quality Connection 

2040 Theme: 
Growth in Centers 

* Compact urban centers 
built to human scale 

a:* Mixed housing and 
commerce! served with 
good transit 

-3 Focus of civic 
activities and 
public services 

-:- Parking ratios 
established 
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2040 Theme: 
Central Citv 

Making the Land Use, Transportation, 
Air Quality Connection 

2040 Theme: 
Protect Industry 

Maintain freight 
mobility on 
highways 

Ensure quality 
freight access to 
ports and industrial 
areas from region's 
highway and rail 
network 



Making the Land Use, Tramportation, 
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2040 Theme: 
Protect Rural Areas 

-:- Create Green 
Corridors along rural 
state highways 

.:. Mitigate urban 
overflow on rural 
routes 

a:. Maintain rural 
separation between 
Metro region and 
neighbor cities 

Making the Land Use, Tranzportation, 
Air Quality Connection 

2040 Theme: 
Nature in the City 

+ Network of parks, traik 
and open spacer 

O Protections for streams 
and upland natural ateas 

O Green Streets - designs 
that minimize runoff 

+ Manage hazardous waste 
to protect streams and 
groundwater 



Travel Options 
0:. ~ l l  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 
centers that promote 
walking, bicycling and 
transit, while creating 
civic space and a sense 
of community 

*:* Street designs with 
self-enforcing features 
that calm traffic t o  
posted speeds 



Making the Land Use, Transportation, 
Air Quality Connection 

a:. Where is Portland, Oregon? - 
.:* Growth in the region 
*> Metro history 

-3 Planning history 
.:a 2040 Growth Concept framework 

f land use/transportation 
implementation 

a:* Project implementation 
-Westside LRT/The Round 
-Eastside LRTBresham Civic Station 
-C5 trade corridorBi-State Compact 

2040 Implementation: 
Focus on Multi-Modal 

-%Motor vehicle 

.:.Street design 



Air uali Connection- 
2040 fmpk+mentatlon: 

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. 

Making the Land Use, Transportation, - 
Air Quality Connectio~ 

2040 Implementation: 
Sizing Major Streets 
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2040 Implementation: 
Connectivity 

.:. Map key connections 

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

.:* Bike/ped accessways 
where street 
connections not provided 

.:- Maintains function and 
helps state highways 

Making the Land Use, Transportation, 
Air Quality Connection 

2040 Implementation: 
Air Quality 

- - 

CO/Ozone Maintenance Plan: 

-:. Increase transit 
service 1.5% each year 

-:- Complete LRT in 
South/ North corridor 

-:- 28 miles of new bike 
facilities by 2006 

-:- 9 miles of pedestrian 
improvements per year 

", * 



2040 Implementation: 
Air Quality 

.:. Local plan adoption of 2040 

a:. Urban growth boundary 

a:. Downtown Portland 

+:. Regional parking 
requirements 

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 tmrldav less VOCS 
- 3 t a r l d a v  1- ni trwn oxides 
- 19 tonslday less carbon 



2040 Implementation: 
Air Quality Trends 

OregOnOnnarrad 
1991-2002 

.- 

2040 Implementation: 
Air Quality Trends 

0- CarMm W o n o X l d s T d  
1985-2002 
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Air Quality Connection 

.:+ Where is Portland, Oregon? 

Q Growth in the region 

.:. Metro history 

.:+ Planning history 

*:a 2040 Growth Concept framework 

I Dl 6 Land use/transportation 
implementation 

*:*Project implementation 
-Westside LRTrThe Round 
-Eastside LRTlGresham Civic Station 
-1-5 trade corridorlBi-State Compact 

@ 



- 48.000 ridcn on a- weduJ-v 

*:*Airport LRf extension opened in 2001 

O Publidprivate partnership 



*:*Hill adjacent to MAX 
station used for 
dramatic effect and 

mixed of transit 
supportive uses 

helps create transit 

Making the Land Use, Transportation, 
Air Quality Connection ... Gresham Civic Station 
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Westside LRT 

- DaW ridership - mom t3um 29,OOO bfD* 
+urpmirm 2- - 

-mnrport.aonupvnrqw~t~.i.z~phrnli.rrr 

*:*portlind street car opened in 2001 @ -.,. 

<. MAX provides 27% of 
weekday transit Mpr ,,, 

.:. MAX ridership has 
increased four-fold 
in 16-year history 

a:. 88.6 million boadings 
-Ullilonb..w,s 
- u r - D u x b ( p  
- m - ' J o o o m n p l ~ ~  

-:a 25th largest metro with *-: TrlC)& 2002 
13th largest annual 
transit ridership 
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An old sewage treatment plant ... 

Making the Land Use, Transportation, 
Air Quality Connection 

The Round 

... becomes a new downtown 
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Railroad 
Swing-Span Bridge 



Reannnnndations 
1. Wdm 1-5 to a maximum 3-bncr each way 

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

3. Add an LRT loop in the 1-5 and 1-205 corridors 
4. Improve railroads for fmght and i- - 
5. Replace the railroad "wingspan" across the 

Columbia River 
6. Implement a Bi-State Land Use Accord 
7. Fund and implement additional TDM/TSM &at&es 
8. Establish an Environmental Justice "Fund" 

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

Download this slide show at 
ftp://ftp.metro-region.or~/pub/gmnhou~asprojcRppt 

Andrew C. Cotugno 
Plaming Dhhctor 

Ucbo 
503-797-1763 

cohIgnoa@mebo.dst.or.us @ ". . 
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PROMOTING SUSTAINABLE 
URBAN WASTE AND LANDFILL GAS MANAGEMENT 

POLICY EXCHANGE 

New Delhi Agra, India 

November 9 - 16,2003 



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 
USAIDIIndia 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 deadline to implement 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 LBGJGEP-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 susGinable 
municipal solid waste solutions. 

LBGIGEP-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 Go1 initiatives and programs regarding MSW 
management and development. With the approval of USAID, the LBGJGEP-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. 

Policy Exchange for their prominence as a leading municipal 
r*rCmor-D-co 

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 

S E R V I C E S  disposal needs. The Department is organized into six divisions: Collection 
P A  R T  E N  

Services, Energy Conservation & Management, Environmental Programs, 



Environmental Protection, Refuse Disposal. and Resource Management. 

The City of San Diego is currently conducting a cross-border environmental propam. 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 25O,b by 1995 and 50O6 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 5096 reduction letel. 

In addition to the City of San Diego. SCS International Engineers 
complemented the policy exchange team as an auard-winning. 
employee-owned. engineering and construction firm specializing in solid waste management and 
envtronmental services. Since 1970, SCS Engineers has been a national leader in the planning. 
permitting. investigation, design, construction. and operation of Lffi control and ene- rerover); 
systems. SCS offers comprehensive solid waste planning services to assist in achiexing their 
clients' goals in solid waste management. including: 

- Waste disposal and diversion characterizations. 
- Waste reduction, recycling, and green waste diversion pro-mm planning and 

implementation. 
- Solid waste facility siting. feasibility studies, facility design. and permitting. 
- Collection services and facility development procurements (Requesrs 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-engineering 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-teEnergy project (Sang-Am Landfill, Seoul, South Korea) 
- Landfill Gas Control System Design (Taichung, Taiwan (ROC)) 

The visit was s t ~ c t ~ r e d  to provide a comprehensive perspective of MSW and Lffi capture 
operations. management project development and conventionalhybrid financing mechanisms in 
the U.S. and best practices in municipal upaste management. This policy exchange focused on 
providing training and exposure to MSW best practices for two cities, Delhi and .4 -a  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 Delhi and Agra. 

CLIN 6: Policy Exchange Visils &tween U.S. and Indian Cwnterpvu 
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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 
interestfneed 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: 

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

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

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

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

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

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

3 
I 
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Promoting Svttoimble Urban Wmte and h & l l  Gar knagement p+ 

1. 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 lndian 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 mehds of disposal are 
environmentally unsustainable. Interactions H-ith senior officials at Municipal Corporation of 
Delhi (MCD) indicated both a commihnent to and a growing sense of urgency in addressing the 
capacity shortfall 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 p j e c t s  
that are environmentally as well as financially viable. In response to this interest and in 
continuation of its efforts under GEP-CCS, LBG ananged a visit from Mr. Richard Haks, 
Director of the City of San Diego's Environmental Senices Department and htr. 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 lndian 
municipalities. 

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 baniers associated in designing and 
planning sanitary landfills to reduce1 capture GHG emissions in India. 

3 A better-informed group of municipal policyfdecision makers associated with landfill 
design and development at the city, regional. and national levels. 

CLM 6: Policy Exchange Visits Between U.S. and lndian Counterparts 
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Promoting Sustainable Urban Waste and Landfill Gas Munagement Policy Exchange 

o Establish linkages between Indian decision-makers1 institutions1 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. 

o Create momentum to support the use of best practiceslguidelines for sustainable landfill 
gas to energy project design and development. 

IV. Policy Exchange Schedule 

New Delhi. India 

Sunday, November 9,2003 

o Welcome I Program Brief - GEP- CCS Chief of Party Ms. Suzanne Young 

Monday, November 10,2004 

o Climate Change Technology Bazaar Opening 

o National Institute of Urban Affairs (NIUA) 

Tuesday, November 11,2003 

o Municipal Corporation of Delhi - MSW Site Visits 

o U.S. Government Side Event - Climate Change Technology 

Wednesday, November 12,2003 (New Delhi) 

o Roundtable Discussioflraining - Municipal Corporation of Delhi 

Thursday, November 13,2003 (New Delhi) 

o Debrief - Municipal Corporation of Delhi 

o USAIDl India Mission 

CLIN 6: Policy Exchange Visits Behveen U.S. and Indian Counterparts 
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Aera. India 

Friday, November 14,2003 (Agra) 

Agra Mayor - Mr. Kishori Lal 

0 Agra Divisional Commissioner 

o Agra Municipal Corporation 

o MSW dumpsites visits 

Roundtable discussion with Agra Municipal Corporation officials 

VI. Overview of Meeting Notes 

Snnday, November 9,2003 

Welcome I 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 andlor logistical questions. 

Mondoy, November 10,2003 

Climate Change Technology Bazaar and Conference 

The Climate Technology Bazaar was an international exhibition organized by the Confkderation 
of Indian Industry (CII), in partnership with the Ministry Environment & Forests (MoEF). This 
unique event was an opportunity for businesses from developed economies (Canada, lJK, 
Gennany. 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 Cooperatim 
on Climate Change. Over 5000 visitors participated in this fw-day e-xhibition 
showcasing state-of-the-art technologies in various fields including: renewable energy. 
energy from waste, resource conservation, and energy efficiency technologies. 
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Promoting Sustainable Urban Waste and Land$/[ 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. 

c. 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 CLM 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 GoI, 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 followed 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 LfG. 

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

o 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 coveting the 
cost of MSW operations and recovery of costs by recycling, composting etc. 

o 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. 

o 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 materials (mainly 
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. 

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

o Norms 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 semces In that 
country's case, an additional charge was added on the electricity bill to pay for these 
senices. to overcome the logistical and perception barriers associated with collectloo of 
such service charges separately. Mr. Hays added that in the U.S. as well several c~ties 
levied a flat amount for SW services, along with the water bill. 

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

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

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

CLIN 6: Policy Exchange Visi6 &hwm U.S. and Indian Countcrpam 
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Promoting Sustainable Urban Waste and Landfill Gas Management Policy Exchange 

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 is 
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 Sponsored Side Event for the Climate Change Technology Bazaar and Conference 

The USG side event for the Climate 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, USAIDnndia, Harlan Watson, Sr. Climate 
Change Negotiator, US Department of State, David Garman, Assistant Secretw, US 
Department of Energy and Prodipto Ghosh, Secretary, Ministry of Environments and Forest, 
GoI. 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 LandJill 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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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 JlCA and 1DFC. 

The program began with a round of introductions, followed by a presentation by Mr. Rati Dass. 
Deputy. Municipal Commissioner, on the status of SWM in Delhi. Ms. Young then briefly 
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 seasons1 areas. He also emphasized the need for proven technology appropriate 
for the local context. 

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

o 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 soh.are. 

o Details of the collection and transportation system were discussed v u  frequency of 
collection, size of collection bins, and kind of bucks used, cost details. charges levied to 
the customer. Providing details on these, Mr. Hays stated that collection frequenc)i could 
be as low as once a week (for all climatic condit~ons). The bins were approximately 90 
gallons. The trucks used included both fully and semi-automated varieties, the laaer 
being more useful for narrow streets. Charges to customer included, $9.80 for SW 
collection per month, S4 for greenery collection and $4 for recycling milemken. 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 Neu 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 reaenchment; instead several of the 
personnel were diverted to the growing recycling program. 
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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 
economically 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 education1 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 Delhi, it was felt that multiple approaches might be required to address the 
different segments of population. 

Mr. Hamilton discussed the publiclprivate approaches to addressing MSW needs by pointing out 
that the municipality will 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: 

minimum 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. 

I I 
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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 depthheight. leachate collection (linings, wells), gas collection 
@ressure/concentration gradients, wells, piping), and operational changes over different seasons. 
He presented examples of proven landfill gas management technologies, such as flaring. landfill- 
gas-twnergy, 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 vidw on San Diego's vision for the future. 
Then hk. 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 Eglpt 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 deprmmt. 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 ckar 
understanding of the current situation and the desired end-result. He mentioned that billing 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. 

Meeting at MCD 

Following the training program of the previous day, a meeting was organized with Mr. Rakesb 
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: 

I2 
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o 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. 

o 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. 

o 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". 

o 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. 

o 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. 

o 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. 

I Charges to large industrial and commercial users, would be negotiated individually depending the solid waste 
profile and quantities generated. 
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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 debriefing meeting was held at USAlD for the visiting experts to share their observations with 
USAlD officials. Mr. John Smith-Sreen, Mr. K. Balakrishnan (USAEP) and Ms. Kristen Easter 
(USAEP) were present at the meeting. Some of the salient points made were as follows: 

o in general Mr. Hamilton found the stakeholden 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 solutions1 models appropriate to different sociwxommk 

contexts (e.g. picking line approach for rag pickers rather than segregation at the 
household level - this nay 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 cornposting 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 twrs to San Diego and Mexico 

1 
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Friday, November 14,2003 

Series of Meetings in Agra 

Meeting with Mr. Kishorilal Mahore, Mayor Agra Nagar Nigam (ANN) 

8 Mr. Mahore welcomed the U. S. Experts and thanked LBG and USAID for making 
their visit possible. 

8 He mentioned that Agra is growing rapidly and there is a significant development 
work taking place that results in debris contaminating the municipal solid waste 
(MSW) 

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 tourists, or another city. 

8 Mr. Hays conveyed the message from Mayor of San Diego to Mr. Mahore and 
provided details of the MSW practices followed by them. 

8 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 

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. 

Mr. Meena welcomed the idea and suggested that the work in Agra would prove 
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 
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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 anention to a 
number of small landfill fires. 

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

Mr. Singh related his experiences and observations during his recent visit to the city 
of Los Angeles' solid waste management facilities. 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 collation, 
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. 

F'resentation at  the ANN 

The Mayor and Municipal Commissioner and number of officers of ANN participated in the 
discussions. A comprehensive 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 hmqmiation of MSW, 
and the potential for the conversion of landfill gas to LNG was discussed. Similarities 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 LBGJGEP-CCS and Municipal officials assisted in identifying urban 
best practices related to solid waste management, creating interest in the fixmation of cmss 
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. 
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VII. FOLLOW-UP OBSERVATIONS AND NEXT STEPS 

LBGJGEP-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 model 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 
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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 householdsZ for SWM services as well as to 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 Engineem as A p  as both Cairo and A p  are 
ancient cities facing high floating population of tourists. 

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 Hamilton met 
LBGIGEP-CCS, in collaboration with USAlDllndia, developed an Exposure Trip to 'Ihailand 
and the United States. The visit was structured to provide the delegates a "hands-" experience 
of MSW operations, management, project development, and conventional and hybrid financing 
mechanisms in the US., and will include an Asian stop in Thailand to o k e  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 indumial and commercial users. would be negotiated individually @endug  ti^ solid a- 
profile and quantities gnmated. 
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Richard L. Hays 

Director, City of Sam Diego Environmental Services Dcparhncpt 
9601 Ridgehaven Court, Suite 2 10, San Diego, CA 92 123- 1636 

(858) 492-5056 - Fax: (858) 492-5021 - e-mail: rbav@sandieeo.gov 
Department Web Site: www.sannet.eov/environmental-services 

Mr. Hays has over thirty-seven years of progressively responsible and complex maaagement 
experience in municipal government. Fifteen years focusing on municipal solid waste. waste 
reduction and diversion, sustainability, recycling, environmental protection and enezgy 
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 right.'' .Able to envision future environmental issues 
and work to find entrepreneurial and financially responsible solutions. 

EXPERIENCE 

Environmental Management 

Driven by a commitment to "'continuous 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 bmad- 
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 ~ k p t m n t ' s  
"green" headquarters facility which has saved over 5750,000 in energy costs; 

The nation's fist municipally-operated landfill to receive IS0 14001 certification 
(which has saved $2,162,000 annually since July 200 1 ): 

= The siting of the region's first Liquified Natural Gas (LNG) fueling station at the 
Deparment'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 all personnel actions involving the Department's 500 plus employees including 
recognition, arofessional 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 CityICounty 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 WasteWi$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. 



Other Professional Accomplishments 

Active and have sewed 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 sewe 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 U.S. Depamnent of Energy's Secretary to the Federal Energy Management Advisory 
Committee (FEMAC). Taught in Environmental Science Program at UCSD. BS and MS in 
Publ~c Administration - San Diego State University 



The City of San Diego Department of Environmental Sewices 

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 materials 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 Landfdl 

The City of San Diego also manages the Miramar Landfill, an LMOP 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. 



STEVEN M. HAMILTON 

SCS Engineers 
3645 Westwind, Santa Rosa, CA 95403 

(707) 546-946 1 
e-mail: shamilton@i:scsenaineers.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, Mexico, 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 

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 Govemontes in a 
series of workshops held throughout Egypt. The project was funded by the United States 
Agency for International Development (USAID) under the Sustainable Uiban 
Management (SUM) program. 

Provided solid waste privatization assistance to the Governorates of Akxaadria, Cairo, 
and Qdyubiya, 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 p r o e s ,  Contract Monitoring Plan 
preparation, and landfill siting recommendations. The project was funded by USAID. 

Prepared training specifications for and conducted a USAlDfunded study tour n-ith eight 
Egyptian solid waste managers to the International Solid Waste Association ZOO2 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 
J u k ,  Mexico for the United States Environmental Training Institute (USETI). 



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 Montaiia 
Landfill in Mexico City, Mixico. 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 Doiia 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 
quany 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 demolition 
(C&D) debris transfer station and recycling 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 Jubrez, Chihuahua, Mixico 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. 



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 Cornminee Chairperson for the Florida Sunshine Chapter of SWANA. 
As Tmining Cornminee 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 (TREEO), served in curriculum 
development and as an instructor for TREEO's Landfill Design Series Course. 

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., Perlrins, R.A., Kane, H., Windolph, G., and lskandar, L. Solid Waste 
Management Privatization Procedural Manual", Chapters 1 through 8, Published by the 
Egyptian Environmental Policy Program, March 2003. Presented m the Enpian  
Environmental Affairs Agency and the Governorates of Egypt. March I I through 13.2003. 

Hamilton, S.M., Vargas-Reyes, D., and Kolb, W.W., "Remediation of a Major Landfill Slope 
Failure in Bogoti, Colombia", Proceedings of the Solid Waste Association of North 
America's 36* Annual International Solid Waste Exposition, Charlotte, North Carolim 
October 1998. 

Hamilton, S.M. and Gardner, R.B., "Remedial Strategies for Landfills in Developing 
Nations", Proceedings of the 13m 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 10th Annual Municipal Solid Waste Management "Options 
for Texas" Conference, Austin, Texas, December 12, 1996. 

Hamilton, S.M., Walsh, JJ., and Vogt, W.G., T h e  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. 



SCS International Engineers 

Established in 1970, SCS Engineers is a leading engineering 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 solid 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:- 

* Landfill engineering: Siting, design, permitting, hydrogeologicall geotecbnical 
investigations, groundwater monitoring, construction engineering, bioreactors, public 
participations, politicallregulatory interaction, closurel post-closure care and site reuse. 
Landjil gas control and recovery: Gas monitoring, migration and odor control, energy 
recovery 
Solid waste planning: Comprehensive planning, waste composition and generation 
studies, community involvement 
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 Landfill, Nakohn Pathom, Thailand) 
- Landfill Gas-to-Energy project (Sang-Am Landfill, Seoul, South Korea) 
- Landfill Gas Control System Design (Taichung, Taiwan (ROC)) 





DIRECTOR OF THE CITY OF SAN DIEGO'S 
Y 



Where is San Diego? 



City Orgadzational Structure 

... <----- 

San Diego, California 
United States of America 

-Seventh largest city in'the Top industries: 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: 33 1 square miles *Mild Mediterranean Climate 

*Median age: 32 
I 



Environmental S-Mces Department 

- 7 3  ~ s - 7 -  *B i ~~~- :  .s- 

_Qur &Ji&ar . @ 
-b;~~+~ ,.-zv %'+E :4y* ~ + ! ~  a*~:~-~ ~ ~ 

:i?;ir4-. . -. -- .-zi-, 
We provide enviibnmental sen-lces to sustain 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!! 



Fiscal Year 2004 
Operating and Capital Budget Summary 

General Fund (GF) $ 33.8 M 
Property Tax and o 

Recycling Enterprise Fund (RF) $21.5 M 
$7lton fee on City of S.D. Collected &Disposed Waste 

Energy Conservation and Management $ 1.1 M 
City Departments 

DEPARTMENT TOTAL $94.7 M 

Environmental Services 

I 



I Collection Services ... Division I 
Refuse Collection Curbside Greenery Cotlection 

Curbside Recycling Collection Special Cdlestion 

/ Positions 1 Trucks FY 2004 Budget i 
I 

Refuse Collection 

Over 3 15.000 weekly 
residential collecrions. 
Over 29.000.000 total 
refuse. recycling and 
greenery stops per year. 



Automated Cwrbside Recycling 

wide Curbside 
ycling ~sT:...-.* 

.~>i?%&++ 

276,0&% omes ~ .a ~~~ 

cc. 1tYW :I .-..:.* .-~. ~ ~> ... 

75,000+ tons 
diverted annually 

Savings of $6.9 I u 

million to the 
General Fund in 
FY 2003 

I I 
- 

(RF) 52.08 25 $6.5 M 



8.10 budgeted 1 

serviced at least three 
t imedweek 
Responsible for 
maintenance & graffiti 
removal 

Refuse Collection 
1 Productivity Achievements I 

Tons/Positions per Year 

9 1 9 2 9 3 9 4 % % 9 7 9 8 9 9 0 0 0 1 0 2 0 3  
Fiscal Year 



Budgeted Sanitation Driver 
Positions 

Refuse Collection (General Fund) 

N O ~ U J ~ ~ C O ~ O ~ N ~ ~  & m m m m m m m m o o o o  m m m a m m m m m o o o o  
- Y ~ - - - - - - N N N N  

Fiscal Year 

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 



Liquefied Na@r(al - - % Gas Benefits I 

In terms of emissions. each diesel truck converted lo 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 

- 
Capture meth&e gas emitted from decomposmp garbage 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 

; Openlion of vehicles on City produced LNG will reduce 
I greenhouse gas emissions per vehicle by almosr half 



From TI-(ish to Gns 

How Landfill Gas Becomes 
Liquefied Natural Gas 

T-h st Landfill 

Trurh Refwkd 
Hlth LNG 1 'Tnsh Gas I 

41 Oprat~onr Slalmon 

To ( 3 , .  r o p r n t o n 7  
c . ~ .  -.. LNG Produced From .,.e..".. 

\lethaw Gas 

Environmental Services 

Refuse Disposal Division 



Refuse v.. ~Qspsal Division 
nrru,m*:.i M 

tid ea.iroame0t.l elfort" 
- w e  A@ -. 1992 

Landfill Ecological Services 

C.I.P. $ 5.7 M 

Fee Collection 
Collect and administer almost S O  M in fees 
Transaction e m  rate < 1 Ck. 
Process about 500,000 vehicleslyear. open 36 1 daysly  

*:. 
%=Qosed Landfills 

Maintain five inactive landtills 
Perf- approximalely 200 groundwater 
samplings 
Manage five landfill pas systems 
Approximatel) 900 tests and 
adjustments to gas wells performed 

Positions 1 N 2004 Budget 

(RDF) 15.12 $2.7 M 



ovative Gtive plant revegetation 
City's only operating landfdl 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 
control program Landfill gas extraction partnerships 

Miramar Landfill 

November 2 5 , 2 0 0  



Refuse Disposal E~vironmental 
Mndiigement system 

IS0 lJW1 Cetlttied rn Julv ZOO2 

First municl&?"a 
cpralrd l a h l  in the US. 
r.enlfi~ lo {SO 1&1.-: ' -'%+-: 3Fh-M-- .  mgantzaltnn . 

. 

e r  corn$ ratton a h t  
i p o . t e e  issues inside and 

Identities point at which . More efficiency. - c o s .  + 
day-to-day operations impact competency 
the environment 

Better ability to cornpie 
Lktermines i f  OR how you will (~rivatization) 
optimize or managr/minimize 
those impacts Better relationship uith regulalors 

Environmental Services Department 

i Environmental Protection Division 



Environmental Protection Division 

I Burn Ash Site Cleanup Asbestoshad Management I 
I Hazardous Materials Underground Storage Tank 

Management Management 

Positions FY 2004 Budget 
32.00 $4.5 M 

Burn Ash Site Cleanup 

1938 report identified 5 1 Soil typically high in lead I rubbishhum dumps in City Health concerns raised in 70s '. 

I City had no centralized State involvement began in 
"dump" until 1950s mid-1990s 
Pre-1970 trash burning 
common i 

! 



3Wh and Redwood Streets Cleanup 

1 Removed top three feet of contaminated soil 1 
I Installed geotextile membrane as barrier 

Replaced with clean soil 



Household Hazardous 

Eight auto product collection eventslyear 

Public education outreach 
Direct mail and other media outreach 

= Hotline 

I Internal Hazardous Materials 
I and AsbestosLead Management 
I Through City administrative 1 

I Performs specialized 
traininglinstmction to 
Clty staff 



I Lead Safe Neighborhoods Program I 
The Lead Safe Neighborhoods Program created by City 
Council April 2002 to develop and implement a Citywide lead 
poison prevention program. 

1 

i 

/ Develo~ education and outreach 

Implement a lead hazard pilot program in two "high risk" 
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 :;% - 

n& technical 
s u p p t B  client 
~epa&&ts and liaison 
activiu&with regulatory 
agencies 

Performs environmental 
site assessment and 
project management 

Manages cleanup of 
contaminated sites 



Hazardous Substances 
Enforcement Team 

1 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 d~sposal 

Environmental Services Department 

Environmental Programs Division I 



Environmental Programs Division 
AB 939 Compliance Curbside Recycling 
Solid Waste Code Planning 
Enforcement Support Servicefi~eld 
Communitv Sustainabilitv Operations 

I Positions 'FY 2004 Budaet I 

Solid Waste Code Enforcement 

Issue notices of violation, citations and file court I Cases ~ More than 20.000 annual investigations 
Organized/conducted 73 Community Cleanups in 
FY 2007 



Suppogt; Services 

Abated over 16,000 illegal 

Dead Animal Removal 
Provide other field op 
functions 

Citywide Diversion Programs 
(AB 939 Compliance) 

Residential Curbside 
Recycling Program 
plannlng and - Reallzed ove 
in revenue from 
recyclables FY 2002 
Park and Recreation Drop- 
off Program - 55 Facilities 15,000 annual outreach . More than $600,000 ~n contacts in commercial 

revenue since FY 1995 and industrial sectors 



I Environmental -. . Services Department I 

*-w a 
Energy Conservation & Management Division 

Energy Conservation & 
Management Division 

Energy Financing 
Energy Leg~slative 
Analysis 
Energy Graat Analysis 
Energy Data Analyzls 
Energy Accounttng and 
Acqu~sition 
Public Outreach and 
Education 

Positions FY 2004 Budget 
$1.1 M 



City of San Diego - .. s Goal #9: 
Pursue ~ n k r g y  IndCjendence 

I.  Manage City Energy Use 

2. Conserve Energy,,:; + . .,:-li.~**;; -I :-< - -'.+ . . 
. .  . T ~  , <>; > *.+,..,* g.*;t: ,J- .  .?,*.' .. ~. .: h . ~ ~  

$&>?' --. .::- 
I.* . .? 7iii 

3. Enhance E k f g y  ~ f f i $ f & ~ ~ $ ~ ~ ~ ~ i s t i n g  . .. .: ,. Cif@acilities ~. ~,.- .* 
, *%> 

~::*k$ 

4. Energy ~ f f i c i ~ n ~ ~ i - & g ~ ~ ~ , ~ ~ c i l i t i ~ : ~ d ~ f l a j o r  F , ~  . . Remodels 

5. Self-Generation of Electricity Using Renewable Resources 

6. Create a Regional Energy Authority 

Includes cogeneration, 
photovoltaics, lighting control, and 

savings more than $600,000 
12-year financed payback 
Late 2003 estimated completion 



Energy ProJtqt - - -  Highlights 

%-kilowatt solar power arrays 62-kilowatt solar power arra? 

* Activated May 2003 - Activated October IS. 2002 

Will produce 80,702 kwh of '&ill @uce 91.000 kwh of 
electricity annually electricity annuall) 

Roohop and carport arrays = "Net Zero" electnc hill f a  
adnunrwratron bulhilnp 

Whole House Energy Retrofit Program 

1 Energy efficiency rebate I 
program for pre- 1978 homes 

- - . i&.~ 

P u b z i i i E s  
~ o m m i g o n  i , .  . (cP&?) 

c i t y  effort to provide demand 
reductions in private homes 



Ridgehaven "Green Building" 

"Green building" by design 
Renovated with recycled and reused products andlor 
energy-efficient components 
Pilot for Leadership in Energy Efficiency Design for 
Existing Buildings (LEED-EB) program 

Environmental Services Department 

~t Division 



Resource Management . Division 

Binational Pro& Management Information 
Community Outreach and Services 
Education Oreanization 

I Positions I FY2004 Budaet 1 I 

Resource Management Division 

/ Develop and implement an FOCUS on Safety Propam 
I extensive Community Outreach resulted in 7 5 4  decrease in worker 

Pro_- injuries 
: Manage over $90 million Manage a complex Solid Waste 

departmental budget Franchise system 
Conduct depanment-u-ide wining 



Community Education and Outreach 

Coordinates corn@~~r~~$:@:~$?~i~k"spdrisi6~ for marketing the 
within the Department waste, recycling 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 

,. .,;. 13. ..;.. 
ezs&&s al'l the franchise 

rates and tonnage.%cl~d'unts 
Responsible for canying'out the franchise 
regulation code 
Serves as liaison between the Department 
and the waste transportation franchises and 
non-franchises 



Safety .~- 
48 formaVinformal educalion 
and training events 

Analyses and re&rty@~&ssz 
tendencies 
75% reduction in work related 
injuries 
Total savings of $72 1.269 in 
workers compensation from 
1997 10 2002 

- 

Geographic Information Systems 
(GIs) 





3 LFG EXPERT - 
SCS INTERNATIONAL ENGINEERS 

Y 



MANAGEMENT OF LANDFILL GAS AS 
A GREENHOUSE GAS 

OVERVIEW 

What is Landfill Gas (LFG)? 

Why is it a Concern? 

How Can it be Managed? 

-- - 



WHAT IS LANDFILL GAS? 

Byproduct of Anaerobic Decomposition of I Solid Waste: 
I 
I - -50% Methane 

WHAT IS LANDFILL GAS? 

Heating Value of 500 Btulcf or 18.6 kJlm3 

Saturated 

I 



LANDFILL GAS GENERATION 

I FACTORS 

Waste Content 
Moisture 
Particle Size and Sha~e  

LANDFILL GAS PRODUCTION PHASES 



WHY LANDFILL GAS NOW? 

Open Dumps: 
- Landfill gas is not as much of an issue 

LANDFILL GAS MOVEMENT 
LFG EYISQWS , LbJ43FILL t O q R  



WHY DO WE CARE? 

Migration: 

ExplosionIFire Groundwater Contamination 

WHY DO WE CARE? 



U.S. METHANE EMISSIONS 
~. ~ ~~-~ - . 

CONTROL TECHNOLOGIES 

Flaring or Incineration 



LANDFILL GAS COLLECTION 

LANDFILL GAS COLLECTION 



LANDFILL GAS COLLECTION 

LANDFILL GAS COLLECTION 



COLLECTION ISSUES 

Differential Settlement 
Condensate Management 
Operations 

I LANDFILL GAS FLARING 

Open or "Candle" 
Flare 

f Less Expensive 



LANDFILL GAS INCINERATION 

LANDFILL GAS TO ENERGY 
RECOVERY 

(L- Angclar. C.~ifornh, -1 



LANDFILL GAS TO ENERGY 
RECOVERY 

Provides a Beneficial Use for Collected LFG 

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 



LANDFILL GAS TO ENERGY 
RECOVERY 

Proven Recovery Technologies: 
- Direct Use 
- Leachate Evaporation 

DIRECT USE 

I Medium Btu Gas 

- 18.6 kJ/m3 

li Remove Water 
. . 11 , b * Remove , . Trace , i i  . : Hydrocarbons 



DIRECT USE 

Simplest Approach 
Energy Customer Located on or Close to 

DIRECT USE 



DIRECT USE 
(1- wb, CA) 

LEACHATE EVAPORATION 
(Florida. USA) 



ELECTRIC POWER 

Generate Electricity On-Site 
Sell Power into Grid, Directly to Nearby User, 

ELECTRIC POWER 

Internal Combustion (IC) Engines 
- 0.5 Megawatt (MW) and greater 



TURBINE VS. IC 

Disadvantages: 

ELECTRIC POWER 
(wnkri, T h y )  



ELECTRIC POWER 
(Sydney, Australia & Hong Kong, China) 

PIPELINE QUALITY GAS 

C02 Removal 
Very Stringent Gas Quality Requirements 

I Limited Number of Sites I 



PIPELINE QUALITY GAS 
C i n c i ~ ,  OMo. USA 

LANDFILL GAS TO ENERGY 
RECOVERY 

Emerging Recovery Technologies: 
- Microturbines 
- Vehicle Fuel 



Advantages Disadvantages 
- Low emissions - Low efficiencies 
- Multiple fuel - Limited LFG 



< 

VEHICLE FUEL 
(Lor Angehq C a l i i  USI) 

FUEL CELLS 
(Los Angehq califomis. US*) 



PROJECT DEVELOPMENT OPTIONS 

GASCO vs. GENCO 

MAJOR REASONS 
RECOVERY PROJECTS FAIL 

Can't Make Project Economically Feasible 
Over-Estimate LFG Recovery Volumes 



RECOVERY ESTIMATES 

1 Why do Over-Estimates Happen? 

- Over Estimate In-Place Waste 
- Over Estimate Total Site Capacity 

DESIGN ISSUES 

Capital vs. Operations Costs 
- Estimate both 
Interaction with LandfillIlqMrator 



DESIGN ISSUES 

Site Geometry 
EquipmentlMaterials Specs 

CONSTRUCTION ISSUES 

Use an Experienced Contractor! 

- Understands construction on landfills 
I - Field-fitting typically required I 



OPERATIONS ISSUES 

Gas Quality is Key! 
Higher Level of Operations. 

GHG EMISSIONS CREDIT 
OPPORTUNITIES 

Landfill gas utilization projects are attractive 
GHG mitigation projects 
Private IN GHG market has emerged I 



SUMMARY 

Landfill methane emissions will increase in 
India 
LFG utilization can significantly reduce these 



Agenda 

I U.S. GOVERNMENT SIDE EVENT - 
Y CLIMATE CHANGE TECH~VOLOGY 



US-India Cooperation on Climate Change 

November 11,2003 

Hotel Samrat, Kautiliya Room 
Chanakyapuri, New Delhi 

Agenda 
12:30-17:30 

1230-1400 Registration 

1300-1400 Lunch 

1400- 1405 Welcome and Introduction: USAID Energy and Environment Program in India - 
Glenn Whaley, Director Environment, Energy & Enterprise, USAIDlIndia 

1405- 1415 An Overview of US-India Climate Change Partnership - Harlan Watson, 
Senior Climate Negotiator, U.S. Department of State 

1415-1425 Climate Change Cooperation in India - Prodipto Ghosh, Secretary, Ministry of 
Environment & Forests, Government of India 

1425-1440 U.S.-Indo Initiatives in Clean Energy Technology - David Garman, Assistant 
Secretary, U.S. Department of Energy 

1440-1455 India's Interest in a Hydrogen Economy - Surya P. Sethi, Advisor - Energy 
Sector, Planning Commission, Government of India 

1455-1510 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 

1510-1520 Discussion 

1520-1540 Tea Break 

1540- 1545 Welcome and Introduction: US-India Technology Cooperation on Climate Change 
- John Smith-Sreen, Deputy Director Environment, Energy & Enterprise, USAIDI 
India 

1545-1 600 Best Practices for Pollution Reduction in the Indian Power Sector - CENPEEP, 
NTPC - S.C. Deo Sharma, General Manager (CENPEEP), National Thermal 
Power Corporation, India 



1600-1615 Clean Transport Alternatives: Elechic Three-wheeler, Tapan Basu, Bajaj Auto 
Ltd, India 

1615-1630 Energy efficiency innovations and climate change: Potential for USlndia 
cooperation, Jayant A. Sathaye, Senior Staff Scientist Law- M e l e ) :  
National Laboratory, U.S. Department of Energy 

1630- 1645 Role of NGOs in Climate Change Cooperation - A s M  Khoala Director, 
Development Alternatives, India 

1645-1700 Urban and Industrial Development and Climate Change - KP Nyati. 
Confederation of Indian Industry 

1700-1730 Solid Waste Management and Climate Change - The Louis Berger Group, Inc 
Greenhouse Gas Pollution Prevention Project - Climate Change Supplement 

1730-1715 Discussions 

1745 Close 



Agenda 



STRATEGIES FOR SUSTAINABLE URBAN WASTE 
& LANDF~LL GAS MANAGEMENT 

(Greeobouse Gas PoUution Prevention Project - Climate Cbangc Smppkment) 

MCD, New Delhi 
November 12,2003 

1O:W- 10:15 Welcome and introductions 
USAID, MCD, LBG 

l0:15 - 10:25 GEPSCS - Enabling sustainable solid waste management in India 

1025 - 10:35 Delhi'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 

Emerging strategies for MSW collecrion and no~ponon~on  
[Video film on innovative collection 6 monitoring s)ncna used in S.n Diego) 

Technological options for hSW disposal and key issues in 
technologv choice 

Public-private approaches ro MSW managem~nf sewires 
(including structuring of legal and liability issues in priuatizatioo 
agreements) 

Financial srrategies for MSW management - costing and 
budgeting techniques 

GHG emissions fiom Iandf7lls - financial oppormnities & 
strategies for mitigation 

Discussion 

Lunch 

Case Studies on Landfill Design and GHG Mitigation Strategies 
- Thailand 
- Korea 
- Taiwan 
- San Diego 



3:OO - 3:45 Discussion on Lessons Learned from MSW and LFG Projects in Thailand, L 

Korea, Taiwan and the US and How these Relate to the Indian Context 
and Can Translate into Possible Options for MCD 

I 

3:45 - 4:OO Closing Remarks 



EXPLORING LANDFILL-TSGAS PROJECT DEVELOPME.&~T 
DESIGN AND FINANCING 

EXPOS~'RE TRIP 

Bangkok, Thailand San Francisco, CA, U.S.A 

January 27 - February 8,2004 



- 
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 ineficiencies as well as a lack of resources. In many places around the world, Y 

including India, open dumping is still the 'business as usual' norm. The result is a high cost to 
society in terms of public health impact and environmental degradation. These inefficiencies in 
municipal solid waste (MSW) management also prevent many countries from being able to take I 

advantage of the benefits of developing landfill gas projects. The adoption of better waste 
management practices including the development of sanitary landfi 11s with landfill gas reduction 

.m 
measures has become a necessity for many municipalities in India. 

Under the USAID Greenhouse Gas Pollution Prevention Project - Climate Change Supplement P 
(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 Ci 
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. 1 

This exposure trip, Exploring Landfil-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. 

I I 
It 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, 
proiect develo~ment, included an Asian stop in Thailand to observe . " 

how some of ihese 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 I taking place in Thailand and Phase I1 taking place 
the U.S. 

Phase I, the Thailand portion of the exposure trip was held from January 27 - 31, 2004 with m 

meetings organized in and around Bangkok, Thailand. These meetings were organized through 
collaboration with the USAID-funded US.-Asia Environmental Partnership Program (US-AEP). 

w 



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

Phase 11, the U.S. portion of the exposure trip was held from February 1 - 8.200) 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 m+et with 
organizations that are leading the movement and development of Lffi projects in the U.S. These 
organizations include SCS Engineers, Inc., Power Project Financing LLC.. Sonoma County 
Waste Management Agency, California Energy Commission, California Integrated Solid Waste 
Board. Global Energy Services, and Browm, 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 lndia included representatives who had key decision-making roles 
in urban development infrastructure projects and policies. The six person delegation for the 
exposure hip included five senior representatives from municipalities who have a strong interest 
in municipal solid waste initiatives and are working on collaborative efforts with USAIDilndia 
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. and the Mussoorie-Dehradun Development Authority Dehradun - State 
Government of Uttrancha. The sixth delegate was from the lnfrastnrcture Development 
Corporation (Karnataka) Ltd. (iDeCK). IDeCK is a USAlD and a GEP-CCS partner in the 
development of the first sanitary landfill in lndia (in Bangalore) under CLIN 8 of the GEP-CCS 
project. 

The exposure trip meetings began in Bangkok, Thailand with an examination of piactices for 
Bangkok's MSW management, and a look at landfills where Lffi 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 dificulties inherent in contracting with private companies for disposal. 
developing sanitary landfills and the realities of developing Lffi 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 in MSW and Lffi project 
development. 
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Overall, How Would You Rate the 
Exposure Trip? 

What MeetingdPmsenters of the 
Exposure Trip DM You 

Find Most Useful 

Overall Rating of the LBG Exposure Trip 
Facilitation 
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- 
Exploring Lonryill-to-Gar Project Development. Design andFinonring E x p u r e  Trip 

- 

What ConceptsIApproaches 
Observed on the Tour will You 

Consider Incorporating into Your 
Own Institutional Practices 
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Today, as global climate change becomes more of an international issue, governments arwnd the 
world are recognizing the importance of curbing GHG emissions through a variety of 
environmental measures. In 2000 the Ministry of Environment and Forests (MOEF) developed 
and released the "Municipal Solid Warm ihfunagement and H a d i n g )  Rules. 22000'. 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 pmgram cxpem from 
USAlDflndia, that stemmed from the issuance and response to these guidelines. confirmed that 
there existed knowledge gaps among municipal authdrities on MSW management that would 
need to be addressed in order for urban authorities to comply with these requirements. .4s tkse 
new requirements mandated a need for municipalities to develop sustainable urban wane 
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: 

3 To explore innovative landfill gas reduction technologies and practices. 

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. 

o A better informed group of local policy maken. 

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

A foundation established for developing credible and systematic landfill gas projects in 
India. 
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V. Exposure Trip Seheduk 

Bangkok, Thailand 

H'ednesdq, January 28,2004 

o Welcome 1 Introductory Session on Thailand Visit (Phase I )  

Thursday, January 29,2004 

o Bangkok Metropolitan Administration (BM4) - Public 
Cleansing Deparmtent 

o Kampaengsaen Landfill Site Visit 

a Nonthaburi Municipal Landfill Site Visit - ,\fethane Flare Testing 

Fndq,  Jonuory 30.2004 I 1 
a Waste Management Siam 

3 Eastern Sea Board Environmental Complex (ESBEC) Site Visit 

San Francisco, CA 

Sunday February 1, 2004 

o Welcome / Introductory Session on California Visit (Phase 11) 

Sightseeing Tour of San Francisco 

Mondrry, Februory 2,2004 

o Ox Mountain Landfill Site Visit 

o SCS Engineers - MSW Troining Session #I 

Tuesday, February 3.2004 

o San Francisco Recycling & Disposal Company - Trapfer Station and Reqrling Center 
Site Visit 

o SCS Engineers - ,USH' Training Session S? 

o Power Project Financing, LLC. 
8 
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Wednesday, February 4,2004 

Group Discussion and Review of MSW Training 

o Sonoma County Waste Management Agency 

Sacramento, CA 

Thursdav, Februarv 5.2004 

o California Energy Commission 

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

o Keifer Landfill - Gas Collection System Site Visit 

San Francisco, CA 

Thursday. Februarv 5,2004 

o Brown, Vence and Associates - MSW LfC Division 

o Norcal Waste Systems - Hay Road Landfill, Inc. 

Program Debrief 
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V I .  o v m n ' x m o r ~ w ~  

Phase 1 - Banekok. Thailand 

Wednesdcry, January 28,2004 

Welcome I Program Briefing- Phase I (Louis Berger GroupRIS-AEP Thailand Office) 

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

After inbuductions, 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 mwe in- 
depth information on or areas of particular interest e.g. specific information on BMA's MSW 
collection system and the transfer stations. 

Ms Elaine 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 USAEP. She 
explained how its regional mandate corresponds with and reinforces country environmental 
projects such as GEPCCS, and the facilitation role that the US-AEP propm plays in assisting 
bilateral programs meet their objectives. 

Thursday, January 29,2004 

Bangkok Metropolitan Administration (BMA) (Public Cleansing Department) 

Tbegchr i  Bitrakui, C b i f  of Publie Cbas lng ,  BMA Department of h b k  
Cleansing (The m n t  of Public Cleansing is responsible for Bangkok's Municipal - 
Solid W ~ t e ~ o l l e c t i o n  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. 

10 
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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 cany 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 Ikg/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 privateIy owned and managed 
landfills, they are committed to improving the quality of the sanitary landfills and reducing the 
environmental 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. 

1 1  
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Meeting and Site Visit to the Kampaengsaen Landfdl 

Dr. Kanoksak Eam-Opas, Dean F a c u b  of Engineering. Kaseturt Universiry, 
Energy & Environment Engineering Center 

Background 

Professor Kanoksak was the driving force behind the LR; 
project at Kampaengsaen and Rachatheva. One of the first 
Lffi 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 Lffi 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 I and I1 of the Lffi to energy project that they have been developing at ihe Kampaengsaen 
landfill. This is one of the two large landfill sites under contract by BMA to receil-e 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 
landfill has almost reached capacity and is slated to be closed soon. 

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

ARer the presentation and discussion, a site visit was made 
to the area of the landfill site where the Lffi oroiect was . - 

underway. The Kasetsari technical project staff escorted the delegation to the site and briefed the 
group on technical aspests of tbe project. He also gave the delegation insight into problem areas 
and another perspective on what happens to the Bangkok waste aRer it leaves the BMA control 
at the transfer station and is loaded into the trucks of the private conbactor. The delegates made a 
number of observations on areas where the private company could improve. including worker 
and community safety. 
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Nonthaburi Municipal Landfill- (Flare Testing of Methane) 

D r  Kanosksak's Staff 

Background 

At Nonthaburi, a large Japanese corporation is funding a 
L E  flaring pilot to determine the quantitylquality of the 
L E  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 ii 
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 cell that was 
nicely graded in tiers and covered with waterproof liner of an acceptable quality. There was large I 
quantity of waterlliquid 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 ill 
not rainwater as the municipality was asserting. 

= - 
~~~ --- 

5 

Friday, January 30,2004 
so 

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

m 
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 Eastem Seaboard 
Environmental Complex, Sutthida Fakkun, Public Relations Manager, and Suchintana Virarat, ir 
Sales and Customer Service Manager. 

rn 
Background 

Waste Management Siam (WMS) is a locally owned and operated company providing high I 

quality environmental services for customers that value the minimization of environmental risk. 
WMS is a division of Modem Asia Environmental Ltd. (MAE), a regional environmental service 
provider that owns both the operations in Thailand and owns the only hazardous waste facility in u 
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Indonesia, called PPLi. The founders and regional team are experienced waste management 
professionals kvith world-wide expertise. 

WhlS 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 treatmenl recycling. cornposting and bio- 
remediation. WMS also provides site clean-ups and value by offering its management and 
expertise, competitive rates, and full compliance with local and international replations and 
standards. 

WMS also operates the Eastern Seaboard Environmental complex, located approximately I50 
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.. Sunhida 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 Chonburi was an excellent 
example of a planned well managed landfill and provided an interesting counterpoint conaast to 
the sites at Kampaengsaen and Nonthaburi. Having previously seen two sites that were very 
similar to the open dump sites in India with the difference that at Kampaengsaen and Nonthaburi 
anempts 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 incountry to cany f i a r d .  

Currently the ESBEC site is getting mostly industrial waste from the number of indusaial estates 
in the area. They change these clients from $20-$50 USiton 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 "informal" 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 W M S  site they contract with a private lab which operates on site and 
physically tests every single load of waste that comes in the gate. While the? do not currently 
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accept hazardous waste at their site, it is not uncommon for companies to try and leave M 

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 Siam and the site visit to the Eastern Seaboard 
Environmental Complex, the group debriefed with an open discussion on what they had seen so L 

far, looking at the comparisons between the Kampaengsaen privately run site which BMA 
contracts with to dispose of waste at about $ IOIton, the municipally owned site at Nonthaburi 
and the ESBEC. Much of the discussion centered around the economics of waste disposal. As e 

the economies of waste disposal differ widely from country to country and municipality to 
municipality, dependent on hundreds of factors including at a minimum: the cost of labor, land, 
gas, power waste characteristics local customs, regulatory control and enforcement, there is no 

L 

one single answer to the question of how much should it cost per ton for waste disposal and what . . - -  
is the right treasonable amount for a municipality to pay. The group debated whether or not the 
$IO/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 

il 

for the cities MSW management. 
p~ -~ -~ -- ~- 

There was a concurrence among the group that municipalities in Thailand face some similar 
ih 

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 - 
5 

great efficiency in collection (they brag 95%) and extremely clean streets, they realized that 
India's strong democratic traditron and the Green Bench can be an advantage. Thailand is just 
developing a similar "Green Bench" capacity in their judicial system. Y 

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 w 
contracting models. 
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Phase I1 -California. United States I 
San Francisco. California 

Sunday, February 1 , 2 W  

Wekome Lunch and Briefing 

Mr. Erik 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 I1 visit reviewed the 
schedule for the overall exposure trip visit, provided additional background information on 
institutions and answered any outstanding program andlor logistical questions. The meeting also 
provided the delegates an opportunity to discuss as a group key points and issues that &ey would 
like to focus on during the trip. The following highlights those key areas of interest: 

Mr. K. Javakishan 

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

Dr. Sukhbash Sandhu 

- Lffi opportunities for rural regions 
- Gas recovery options and methods 
- Landfill zoning and ordinance structures 

Mr. 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 -t and urban land 
use 

- Final disposal methods, including cornposting 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 

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, design, 
construction, and operation of Lffi 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 designlbuild services for the construction of landfill 
gas systems. A designhuild 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 
govenunent 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 

LBGIGEP-CCS designed a two day interactive training for the 
delegates that introduced to~ical areas from waste ~lannine. to 7 - 
financial structuring to 'landfill gas recove& project 
development. During this two day training, the group visited the 
O x  Mountain landfill facility to understand contracting and 
analyzing waste characteristics. LBGIGEP-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 Hamilton and Mr. David 
Ross who are two of the world's leading exoerts in these - .  
subject areas and have worked in emerging economies. 

The training was organized in the following manner: 

Training Session # I  : Owervimv ofSolid Wasre Afanagemenr :Veea3 and Practices 
Training Session #2: Overview of Solid Waste .Zfawement XeedF and P~cx-tires Confimred 
 raining Session #3: ~ i n a l  ~isp&al O/MSH' via s&itar?; Landfill 
Training Session #4: kfSW Financing and Public-Privore Partnership Opporn~nities 

Trainine Session #1: Overview of Solid Wuste M a ~ ~ e m e n t  N e d  and Pmczhs 

Background - Training Session #I  

The first training session Overview o j  Solid Waste Management Nee& and Pmctices was 
designed to focus on the following areas: 

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

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 #I 

As part of the overview of solid waste management needs and practices, Mr. Steve Hamilton 
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 wilI accept C&D 
refuse. C&D 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 commercial 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. 

-2, -A=;-i OX Mountain Landfill, Half Moon Bay 
* L ' U U I U  kL n c  

Location 

= Lochlin Caffey, Allied Waste Industries, Inc, Ox Mountain 
Landfill 
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Training Session #2: Overview of Solid Waste Management Needs and Practices Conli~ued 

Background - Training Session #2 

The second training session. an Overview of Solid H-'ate Mnnogemenr .Veedr and Procrices. 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 materials andor energy recovery andor 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 sopet 
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 driven 
municipalities to consider alternate arrangements in addressing collection methods. 

Mr. Mehta agreed in principle with the plan Mr. Lalla described but felt that in New Delhi. due 
to high density, they could not provide these services through street comminees. 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 hou 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 art 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 tha~  \endors 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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I 

Tuesday, February 3 ,  2004 

San Francisco Recycling & Disposal Company Transfer Station 
and Recycling Center 

I 

Maurice Quillen, General Manager, San Francisco Recycling & Disposal Company @ 
Pier 96 

rn 

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 steel 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 landfills 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 received. 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: 

i j  Multi-Colored Glass Products 
ii) Dry Paper Products (no waterfleachate contact) 
iii) Aluminum and Light Metal Products 

The delegation was very impressed with the small level of remaining waste retuned to the 
landfill, 22%, and although returned, 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 sene as a 
model for job growth if successful. 

Training Session #3: Final Disposal ofMSW via S a n k  LandfiU 

Background - Training Session #3 

The third training session, Final Dirposal of MSW via Sonifan Landfill, m designed to focus 
on the following areas: 

Selection of new sites for new landfills 
Design of new landfills andlor upgrades to existing landfills (for expansion) 
Need for and design of emission control measures 
Opportunities for energy recovery (and revenue) from landfill gas (Lffi) colledon 
systems: 

- Sale of gas for direct use (via pipeline) 
- Production and sale electricity fnrm Lffi-fired engine-generation units 
- Potential for sale of GHG emission reduction credits 

Long-term monitoring and maintenance of landfills 

Meeting Notes - Training Session #3 

hlr. Jayakishan described how the new MOEF guidelines seem to be based upon international 
standards and not necessarily on measures conducive for efTective implementation in the lndian 
scenario. The entire delegation discussed how the MSW rules will be dificult 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. 

I 

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 I 

are applicable across the world. 

.- - Encourage canyon style development: provides gravity controlled and nicely filled solid 
waste cells 

- Avoid high water tables: will create the need for extensive lining and sloping into one 
L 

corridor 
- The transportation dilemma: divert traffic from main roads and ancillary road connectors 

through non-high density corridors 
I - Power of topographical Barriers: natural barriers will provide less visible operations and 

ensure seclusion 

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

L 
Background - Training Session #4 

The fourth training session, MSW Financing and Public-Private Partnership Opportunities, was ir 
designed to focus on the following areas: 

Financing for landfill improvement andlor LfG-to-energy projects I 
Public-private partnership opportunities: Egypt case study 
Management and staffing of agencies charged with the proper management of MSW 

i 
Meeting Notes - Training Session #4 

Mr. Ross explained that revenues have been historically been organized around taxes, user fees I 
and grantslloans. 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. I 

Mr. Hamilton explained the collection costs are devised around compactor truck and operations 
and maintenance costs. He described how the O&M cost could run close to $200 to $300 per ton, c 

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 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 I 

to dispose of waste. 
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The delegation expressed interest in the "Enterprise F u n d  smchlre, 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 sen ices rendered 
ONLY to support the solid waste enterprise. Mr. Mehta felt a separate wing of the urban 
development oEces  could play this role and would ensure a systematic deli\-ery 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 
municipality and if it would hinder modernization 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 governing framework. 

Daniel Potash. Senior Financial Consultant 

- 
Power Project Financing is a consulting practice specializing in renewable energy. independent 
power, project financing, and power sector privatization. They provide financial advice. financial 
structuring, and equity &d debt capital for governments and developers of pow-er projects around 
the world. 

Meeting Notes 

Mr. Potash presented to the group the fmer intricacies of financing urban infrastructure projects 
in the US and in emerging economies. Mr. Potash discussed at length the "Oppominity vs. Risk 
Scenario" and how many prominent US banking institutions have turned aw-ay 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 scenario 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 stnrchrm 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 sheamlined monitoring and oversight for utility 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 difficult to get cooperation in multi-dimensional infrastructure development. 
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Sonoma, California 

Wednesday, February 4 ,  2004 

>I/; G 
SONOHA (bum sonoma County Central Landfill - 

h- 

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 is the 
implementation of regional waste diversion programs required in the following categories: Wood 
Waste, Yard Debris, Household Hazardous Waste, Education and Planning. 

The central landfill is unique in design in that it has an extensive segregation facility that focuses 
on appliancesihard 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. 

I 
Meeting Notes 

The Sonoma facility is operated and managed by the City and 
County of Sonoma. With 1,900 tonslper day, this site currently 
operates an 8 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 facilit~es. Delegates were 
interested in understanding the timeframe for evaluating landfill gas and drivers for determining 
economic viability ober a 30 year timeframe. 

Mr. Mehta explained that a critical 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/:! 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 fmm 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 surprised 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 sewices 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 259'0 for the diverston of: wood. scrap 
metal, roofing, miscellaneous construction debris. and concrete. 

Sacramento. California 

Thursday, February 5.2004 

California Energy Commission 

Tim Olson, Program Manager, Energy Technology Export Pmgmn 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 (Assemblv Bill 1890). the 
Commission's role includes overseeing funding programs that support public interest 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 
chairs 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. Lalla 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 enterprises. 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. 

: q 
L;: California Integrated Waste htanagement Board 

Howard Levenson, Deputy Director, Permitting and Enforcement Division 
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 publ~c to reduce waste disposal and ensure 
environmentally safe landfills. California reuses and recycles approximately 41 percent of its 
solid waste. 

The Board is one of six agencies under the umbrella of the California Environmental Protection 
Agency. The California Integrated Waste Management Board is responsible fm managing 
California's solid waste stream. 

The Board is helping California divert 50 percent of its waste from landfills by 2000 by: 

= Developing waste reduction programs. 
= Providing public education and outreach. 

~ssis t ing &a1 governments and businesses. 
Fostering market development for recyclable materials. 

The Board also protects public health and the environment by: 

= Encouraging used oil recycling. - Rwlating waste management facilities. 
= cleaning ip abandoned-and illegal durnpsites. 

The Board, in partnership with local government, industry, and the public, works to reduce solid 
waste disposal, manage the estimated 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 
senior state representatives, including Commissioner Jim Boyd 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; iii) 
diversion, planning; iv) special assistance for special wastes. 

The delegation, particularly 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 landfill 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. 

Mr. Chris Richgels, Principle Engineer 

Background 

The Kiefer Landfill, owned and operated by the County of ~ ~. ~. . . -,,. ,. . . .. * . .  ~z ~ 

Sacramento, was opened in 1967 and currently has over 
16 million tons of municioal 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) - 
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3 was instrumental in the County winning the 1999 US EPA Landfill Methane Outreach Program 
Project of the Year for the Kiefer Landfill Gas-[*Energy facility by utilizing their extensive 
specialized experience in Lffi power systems in the design and build of the facility allowing 

z construction to occur in a timely manner and by operating the facility with top elficiency." - 
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 electrify over 7,000 homes in the region. The delegates had an 
opporhlnity to closely examine the four Caterpillar engines and an 
opportunity to interact with the contracting firm, Landfill Energy 
Systems, to understand the technological aspects in greater detail. 

Mr. Richgels and representatives explained the macro level elements 
of their partnering agreement. The CityICounty has issued a 99 year leising rights agreement on 

m the gas produced from the methane. The revenue generatton from the power sold to the gnd is 
split 70130 and the Kiefer facility is further electritied completely by the power produced onsite. 

m The delegation was impressed with the US3300.000 cost savings a year in the operating cost 
structure of the facility. 

I 
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 to 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 
CityKounty *-as able to recover these costs through a one- 
time user charge issued for all new residents in the 
community. There has been a 23% grow* rate over the 
past 20 years and City'County officials have calculated a 
continued growth of 2ma over the next ten years. 

. . 
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Lrploring Landfill-lo-Gar Project Developmenr. Design ond Finonong Erposure Trip 

... 
Friday, February 6,2004 

Brown, Vence and Associates MSW Presentation 

Michael Brown, President 
Devon Rager, Associate Planner 11 

Background 

-.I 

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 

I 
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 m 
was created to provide assistance to municipalities and organizations at a time of rapidly 
changing environmental regulations. 

P 
International Experience - Slnce 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 S 
services in Latin America, Europe, Asia, and the Middle East with the assistance of multi-lateral 
banks, including: - - - - 

- - 
I 

Inter-American Development Bank U.S. Agency for International Development 
U.S. Trade and Development Agency World Bank 
Other U.S. and international agencies I 

Landfill Gas to Energy Experience - BVA provides complete landfill gas technical services 
including environmental controls and energy recovery. With the increasing deregulation of the I 
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 I 

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. I 

Landfill Gas Generation and Recovery Estimates - Drawing from BVA's extensive project 
experience, they have developed modeling software to estimate gas generation and recovery, I 

which allows BVA to provide realistic assessments that take into account the in-place tonnage, 
landfill characteristics, operation and management procedures, and climate. 

Y 

- ~ 
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Design and Construction of LandfiU Gas CoUection Systems - BVA has also prepared plans 
and specifications for new and expanded landfill gas collection and trearment systems and 
supervised the installation of systems. 

Meeting Notes 

A leading MSWEnergy 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 nould 
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 k i n g  
Indian municipalities today and agreed upon establishing state level exctusionar). criteria and - 
having municipalities develop preferential criteria. 

Mr. Brown described how the Task Force criteria in the state of California focus exclusively on 
making sure that: 

- Primary transportation routes (for waste) do not pass through centers of high density 
- There is a 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 eanhquake faults 

Norcal Waste Systems Hay Road Landfill. Inc. 

-.-.+ 
WCA nmn s n - ~ s  IM ChrisChoate 

Background 

Norcaf 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 
cabcity of 2400 tons per day. The total acreage of the site 
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 
concephlal 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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Exploring Londfrll-lo-Gos Projecl Developmenr. Design ondFinoncing E~posure T 7 i ~  i 

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 
financial structuring of the project and the impacts of the 
franchise agreement with the CityICounty 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 re~resentatives the viability - A 

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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V I I .  PoLLoH-rrp A m  MKm S w s  

The ThailandlUS Exposure Trip provided a series of models and examples that we anticipate will 
be institutionalized into state and municipal government urban development pmpms. 
LBGIGEP-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: 

PEASE I - BAnQwK. TmxmKD 

o 7'hailand LBC Welcome Briefing Session 

. CD with Photos from all Exposure Trip Field Visits 
- Exchange hip meeting notes, observations to US-AEP ofice for h t h e r  networking 

on MSW and Lffi 

o BMA 

. Further information on the financial aspects of Bangkok's MSW management 
- Additional information on mobilizing communities for better collection 

- Follow-up on progress with the Phase I1 of the Kampaengsaen Lffi to energy project. 
. Additional information on the results of the methane flaring pilot at the Nonthaburi 

municipal landfill site. 

Continue the dialog begun with WMS for possible future exchanges 

PEASE I1 - Su ~ I s c o  / Sma / - 
o 1i.S LBC Welcome BreakfpFI/Inhod~dory Session 

- Include Exposure Trip Participants in the GEP-CCS and 
USAID!lndia Mailing List 

- Background Information on LBG World-wide Operations 
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Exploring Landfill-to-Gar Pmject Developmenf. Design ondFinaneing E*porure Trip 

- GEP-CCS Project Development Tool-Kit 
- CD with Photos from all Exposure Trip Field Visits 

o 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 

o Sonoma County Waste Management Agency / Central LandfiN 

- 2003 Sonoma Recycling Guide 
- GHG Emission Inventories for Eight Citifies in Sonoma County 

o California Energy Commission 

- California Energy Technology Guide (CD-ROM) 
- Proceedings from the International Finance Forum, September 2003 
- Framework for Project Development Opportunities 

Califonia Integrated Waste Management Board 

- -Conversion and Biomass Technology Information 
- -Draft Primer, CA-Specific Guidance 

o Brown, Vence and Associates 

- Electronic Copy of the "How to Site a Sanitary Landfill" BVA Presentation 
- Electronic Copy of the "Integrated Waste Management" BVA Presentation 
- Landfill Region Siting Study and Recommendation - Salinas VaNey Solid Waste 

Authority 
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Exposure Trip Thailand Firm 
Contact Information 



AM)m 80nsslsnu 
D E W  DIRECTOR GENERAL 

DEPARTMENT OF PUBUC CLEANSINGS 

BANGKOK MI3ROFOLITAN ADMMSTRAllON 

TR U2-2460334 MOBILE PHONE 059673681 

I 



Exposure Trip U. S. Firm 
Contact Information 



~ 

tono 8-;h. CA ~ 8 0 7 . 3 3 1 5  USA 

e+ T-mz- PL.LC W- 
Bmourto w r m  l)mso* 

ALEX SEBASTIAN, P.E. 
SENIO* ClVlL EWDlNEER 

Duuel h Potash 
P O W E R  P R O J E C T  F I N A N C I N G  La& Gas 

To Energy Pbwer Systems 

7 W  &n@c(yAvcnue 
san Anulmo. c1Llomi.9496a 
(415) 457-3251 Telcphorr 

9 -**a 

L A N ~ ~ ~ u  
wolmr Rllnaul W r  

(415) 449.3417 Fax 
(415) 3285634 Cell E N E R ~ ~  XQY~~Y~W. -CA~*X  
Deanb@eulhlmlrrm (XMPpov6t4tS ~a van a1 51: 
www Powcrh-@cmFlnumng mm w fmn ml: 

- -  - 

SONONA COUNTY 
Wave 
Management 

k n r l  

Donna L Callrrrll 

State of California 
Califomla Techdogl. Tnde 

and Cm-e Agenrl 
mrie 01 Oyart De"ekQmn1 

1102 Q Streel. Sulte 
Sacramenlo. CA 95814 

 ironmen mental ~ c ~ h r n & ~ ~ p c n  -am 

IIM MIWA 

1916) 322-5298 
FAX (91 61 324-5791 

i m i w a O c m c e . c a . w  
Program Manager ' wvw.exponra.<m 



slate of car- 
c11- I- camnw 
'..X - o 5- 

lames D. Boyd 
Commissioner 

sate ol Olif& 
C l i u a r u  f*ni\ C-nuo, 
I- ice- E l m  %.rn 
H&=R b - . h w - ~ ~ t ~  

Tim O h  
Intnn~t-l Prwrvn h d p r  

~ ~- 

c*h/-,. inlrgr.tc.4 Waste M a n q n n m t  b d  

. .. . . 
Califrmi. Intrgrrtd W ~ l t .  Manrgrnun) Boud 

R 4 h  C i n u n .  And Tcchnid krin 
iQ)I I Sf+& PO Box 4025 L m m m t u  CA 95812 

Srdt D Walker 
6r.r-h . H t v  



Delegate Profiles 



MSW Exposure Trip Delegate Profiles 

I .  Rakesh Mehta, Commissioner, Municipal Corporation of Delhi 

2. Milind Mhaiskar. Municipal Commissioner. Salngli-Miraj-Kupwad Municipal 
Corporation, State Government of Maharashm 

3. M.A. Khan. Commissioner. Urban Administration and Development (UADD). State 
Government of Madhya Pradesh (M.P.) 

4. Subhash Lalla, Secretary, Urban Development Department, State Government of 
Maharashtra 

5. Dr. Sukhbir Sandhu, Vice-Chairman. Mussoorie-Dehradun Development .4uthori1y 
Dehradun. State Government of Umanchal 

6. K. Jayakishan, Senior Head. Infrastructure Development Corporation (Kamaaka) Ltd. 
(iDeCK) 



Rakesh Mehta (IAS) 

Mr. Rakesh Mehta, 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 various important positions in Delhi Government and other State Governments, he 
is well 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 in 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 0 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 Haward 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. 



Milind Mhaiskar (IAS) 

Educational Quaiiiications: 
B. Tech. (Chemical Eng.). 1.1.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 &rough octroi, propen)- 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 mles. 

Previous Assignments: 
- Addl. Collector, Mumbai Suburban District 
- CEO. Zilla Parishad, Amraavati 
- Collector, Wardha 

Special areas of Interest: 
- SHG's 
- Computerization of land records (as Collector, Wardha) 
- Solid Waste Management 
- Projects on BOT basis 

[About Sangli-Miraj-Kupwad Muniajd Corpodn:  
Population: 450, OW 
Area: 118 sq.km. 
.Vo. oojhoureholdr: 87351 



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 district1 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 cum 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%) 



Subhash S. Lalla (IAS) 

Educational Qualifications: 
B.Eng(Civil), M.I.E., L.L.B., P.G.D.M. 
I AS 

Profile: 
Over 30 years of work experience in various State and Central Government departments. 
including experience at the district/ division level. Vast field experience in engineering on 
constmction sites 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 faaest 
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 Maharashtra) 
- Commissioner, Municipal Corporation of Pune 
- Managing Director, Mahatashha State Warehousing Corporation 
- Director Administration (Ministry of information & Broadcasting, Got* of India) 
- Deputy Secretary, Rural Development Deptt. (Govt. of India) 
- Collected Chief Executive Officer of Zilla Parishad in various disbicts of Maharashha 

/.Waharashim statisrics: 
Area: 308.000 sq km 
Popula~ion: 78.9 million 
L'rban population: 38.7%] 



Dr. Sukhbir Singh Sandhu (IAS) 

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 experience in various State Government departments, including 
experience at the district1 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 
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. 

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 
participation are also being explored. 

Previous Assignments: 

1. Managing Director, Electronics Corporation of Punjab, Chandigarh (2.10.01 to 3.4.02) 
2. Commissioner, Municipal Corporation, Ludhiana (23.7.98 to 01.10.01) 
3. District Magistrate - NOIDA (Gautam Budha Nagar) (9.5.97 to 2.12.97) 
4. District Magistrate - HARDWAR (27.7.96 to 8.4.98) 
5. Deputy Managing Director PICUP (Pradesia Industrial Investment Corporation of U.P.), 

Lucknow (16.1.96 to 26.7.96) 
6. District Magistrate - Udham Singh Nagar (1.10.95 to 3 1.12.95 ) 
7. Jt.Managing Director, Sugar Fed (UP Co-operative Sugar Factories Federation,) 

Lucknow (17.6.94 to 3 1.7.95) 
8. Chief Development Officer, Distt: Lucknow (12.7.93 to 17.6.94) 
9. Chief Development Officer, Distt. HARD01 (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 2 1.9.91) 



K. Jayakishan 

Educational Qualifications: 
Master of Business Administmtion Specializorion: Finance, Faculty of Management Studies. 
University of Delhi, 1995 
Bachelor of Technology (Electrical & Electronics). Birla Institute of Technology, MESRA. 1992 

-layrent Record 

I .  Infrastructure Development Corporation (Kamataka) Ltd. 

Position held : Sector Head: from April 2003-till date 
: Senior Associate; from June 2001 April 2003 

Location : Bangalore 
Types of actitities Project identification for development (based on preliminary viability 
performed analysis) 

= Financial modeling 
Project structuring for financial viability 

= Project appraisal for investment 
= Coordination of relevant studies for project implementation 

Developing project implementation plans 
Bid process management 

Key Assignments = Project development. struchuing 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 Bangalore and Shimoga 

= 4-laning of Bangalore-Mysore highway (Bangalore-Maddur 

package) 
Development of city roads in Thimvnanthapuram 

= Project preparation and structuring for Kotekere lake rejuvenation 

2. Feedback Infrastructure Limited 

Position held : General Manager 
Duration : From March 199% June 2001 
Location : Chandigarh and New Delhi 



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 DelhiIChennai 
Types of activities * Analysis of product-markets/businesses 
performed Carrying out demandlmarket estimation studies and Market feasibility 

analysis 
= Developing business plan and business entry strategies 

Languages 

Hindi 

English 

Malayalam 

Tamil 

Speaking Reading Writing 

Excellent Excellent Excellent 

Excellent Excellent Excellent 

Excellent Fair Poor 

Fair Poor Poor 





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 Deleeation, 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 
(Modem Asia Environmental) 

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 

USAEP Technical Services Support Contract 
Elaine Blatt, Chief of Party 





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

PHASE I1 - U.S. SEGMENT 
ExrosuRE TRIP EVAI.UATION FORM 

Name : 
5 b L . k  Y k. L A ,  

Title : 5 c- 

Organization : c a d - .  7- , f-t c1 (& 

Address : n h k h  N U ~ J  &I. 

1. Overall, how would you rate the U.S. Exposure Trip? 

/ 
Excellent Good Fair Poor 

2. What meetings I presenters of the Exposure Trip did you find most useful? 

&\ %"I- w +-%6 4.  

3. What concepts I approaches, observed on the trip, will you consider incorporating into your own 
instihltional practices? 

4. What meetings I prerenters of the Exposure Trip do you think could have been improved? 

-a- wor 



5. How did ?-ou find the overall logistical arrangemntr? 

4 
ExrtUent Good Fair Poor 

d How did !-ou find the following: 

u 
Hold: Excellent Good Fur Poor 

w 
Ground Transportation: Errrrlknt Good Fair Poor 

7. Overall Rating of the LBG Exposure Trip Faciliutor: 

w 
Excrllent Good Fur Poor 

8 Additional Comments ? 

Thank !or for spn'?:118 rime ro cornpicre this rraluarion. 

Pkw handover UR compktd lone to Mr. Erik Brtjla al the Study T w r  cb6ing session 



E.rploring Sllstait~r~hle Lnr~iffiil-to-Gas Project Dolelopment, Dcsigrz nnd 
Financing Exposllre Trip 

PHASE I1 - I1.S. SEGMENT 
EXPOSURE TRIP EVAI.UATION FORN 

Kame : k ,  JOY 9ktSH4h- 

Title : Lk -- - y d  
- Lw&/+44p ~ w b d  Ck-&u&] Lld 

organization : '~f''* 
4ddras : 

1. Overall, how would you rate the U.S. Exposum Trip? 

E~cellent -- Good Fair Poor 

2. What meetings I preuntem of the Exposure Trip did you find most uscful? 

- R W 4  I---%& rn d", * ~-d,i& 
- sei 
- c* 84-d"- Ji 4 

3. What couceplsIapproaches. observed on the trip, will you consider incorporating into your own 
institutional practices? 

4. \Vhat -tings 1 presenten of the Exposure Tr ip do you think could have been improved? Cm / , I  
L A  c=dvu,R,  - RQS~&.L 9- 7 

3 .  ! L ~ . ; ~ L  + w m t  +c+L 
* 



5. How did you find the o v e d  logbticll arnngemcnh? 

Excelkt  @ Good / Fair Poor 

6. How did you lid thc following: 

Hotel: Excellent Good J Fa" Pow 

Ground Tramporcation: Excellent Cood Fair Poor 

[wtLU\LnLt * ~ F G  IvIJ/ &&A) 
7. O v d  Rating d the LBG Exposure Trip Facilitator: 

Excellent Good Fair Pow 

8. Additioerl Comments ? 

1 .  L - * L+C L;p c 4  1,1, fdwJ. ryl 
- n  & &  

br*.t d w b L 7  
dJ vt 

L. +uU 
L u ' 4  '?*  

lh  

Thank xoa far spcndiq rime ro complcfc t h i ~  cs-afuafion. 

Please handover thc eompktcd form to hlr. Erik Brejla at the Slud) Tour closiug session 



Exploring Sitstnincrble krn&ll-to-Gas Project Developnrent. Design mid w 

Fincmcing Exposw-e Trip 

PHASE 11 - U.S. SEGMENT 
EXPOSURE TRIP EVALUATION FORM 

Name : M . A -  k U A N  
m 

Title : C o w n l * l l c n ~ ~ ~ ,  URB&W ~ D & v \ J  TMR)r /  bcf" 
G 0 v ~ n i t i  : r o F WfiD Yf yA P DES h a 

Addrrcr : - MAN T P ~  I-YA R s N o  324 , B H O P A L  

1. Overall, how would you rate the U.S. Exposure Trip? 

ExceUent Good Fair Pour 
- - .- 

2. What meetings I presenters uf the Exposum Trip did you find most useful? b 

3. What concepts1 approach- observed on the trip, will you consider incorporating into your own Y 
imtitutional practicer? 

- IJL& tkwrk A- &. L ~ Y @ G + L -  I 

prer$&r -- L ? L L  $. 4 - b ~ f i & 9  
hhh 3 

1. What meetin@ I prosenters of the Esposure Trip do you think could have been improved? - 
im 



I. How did ~w fiod fbc o r e d  logistical a-? 

Esc&cmt Fur Pmr 

6. Hor did y-w find the fdlnwiq: 

Had:  
r/ 

E x r r U c n t  Good- Fair- POOr- 

Ground Tnmportatkm E x c e I k m t L  Good- FJk- hePoor 

7. O r c d  Rating oftbe LBG Exposure Trip Fadiutor: 

E~rrlknt FJk Pmr 

S Additional Comments ? 

Thank \-oufor rpendirtg rime m complrre this noluo~im. 

R r t r c b . l d o r c r f b c ~ d f w m t o ~ I r . E s i k B ~ ~ ~ t b e ~ T w r ~ a n i o r  



Exploring Sttstainable Lnndfill-to-Gas Project Development, Design and 
Financing Exposure Trip 

PHASE I1 - U.S. SEGMENT 
EXPOSURE TRIP EVALUATION FORM 

- 
Name : R R i c  E S  (1 pj \- M i - A  

1 

Address : 1- 
c K & A N P W Z  cj-f A w rc 

B E  L ~ J J ~ / G  NDT h r ( o  o o  4 
1. Overall, how would you rate the U.S. Exposure Trip? 

Excellent Good Fair Poor 

I What meetings I presenten of the Exposure Trip did you find most useful? 

%lcplcn 

I 
3. What concepts 1 approache, observed on the trip, r i l l  you consider incorporating into your own - 

institutional practices? 

J- R ~ L - ~  N 5 d  h L * - - s -  ICL 
I 

5- 

4. What meetings I presenten of the Exposure Trip do you think could have been improved? -- 



5. How did you lid UK overall IogLdkl arrmgcmrah? 

Ex&: G o d  Fair Pow 

6. How did you fid UK Idlowing: 

Hael: E x d k n l  -God- Fair Pow 

Ground Tnmportrtion: Exdknt  w G o o d  Fur  POM 

7. OrcnU R.ting dtbc LBG ExposDre Trip F.cilit.tor: 

b k  ?ou for ~prnding rime ro complrrr this o~luariun.  

Pkac bandover the completed form to Mr. Erik Brejl. al UK %I& Tour closing sraioll. 



ExpIor1t7g S11strrit7crble Lot~clfill-to-Gr~s Project Del*e/optnettt, Design r1t7cl 
Finar~cing Expnsrre T~-ip 

~ & I M ! S S I  0 fl  E ~-~ 
Title : - C; mi 
~rganization : 5 iV J ~ ~ ~ ~ ~ J -  M c L I u ' ~ ' ~ ~ -  k . V ' O r r t c -  

~ajA& 
a 

Scu-& 
d u Cw L-) 

.~~ 
.Address : .... 

ii 
I N D I R -  4 1 6  4 i L  

- - .- - 
- -- - 

1. Overall, how ~ v w M  you rate the L1.S. Exposure Trip? @ 

- 
Excellent 

- 

Fair 
- 

Poor - 
Ei 

2. \*%at mectinp I preenters of (he Esposure Trip did you find most useful? 

- 3vct & c Sa*- 

- 
3. \Vht concepts1 approaches. observed on the trip, will you consider incorporating into your own 

institutional practices? P 

4. What meetings I presenters of the Exposure Trip do you think could have been impnwd? 



6. Ho- did you lid Ilr Idorh: 

7. O l r d  Ratilq dH. LBC b p s m n  Trip Friiilmr: 









nt -- of . BMA 

Population in total 8,%9,OOO people 1 
- 

Source : Policy an @h anning Department 's yearly report of  2002 



BMA Organization 

I 

The responsible organization 

K Department of Public Cleansing 

K Chief of Public Cleansing and Public park subdistrict 

50 districts 



Sources of Solid Waste I 

Residential Community Temple School 
area area 

~tm.shop. imthiim, 
Mini-mart 

Hotel 
4- - 

Waste Generation Rate 



Recyclable Waste 

Household Hazardous Waste 

2. Medical Waste 

3. Construction and Demolition Waste 



Location for 3 Solid Waste Disposal Sites in BMA 

' District Oflkes - By Cleansing and Public Park Sub- Dhbiocl 

h b l k  Clansing Dcporbnent 



Contaminating of Hazardous Waste and Clinical Waste in 

Domestic Waste is due to lacking of waste separating cooperation 





I including sanitary services. I 

To develop 

treatment, in 

services. 

information 4 

a n s p o r t a t i o n  and 

ic toilet 

m on collecting, 

relations and 



I nightsoil operation w behalf of BMA. 











*:* Control the quality of waste disposal to 

meet the standard which no impact on the 

environment and people's health. 





Activities to be i r n~ le  - - 

1 .) Use privi 
collection 

2.) Set contr 
private OF 

3.) Provide more trends on privatization of ga 
collection and disposal system in several I 

according to the to 



on appmpfkte technology in garbage 

I system to cope with present and Mum 

I 
.~ ~. -;:- . garbage quantity. I 

/ 2.) Improve and m v a t e  the existing Canposting I 

softhg system at the disposal 

dmerenttypasdgerbagebbe 

by W N S Y - n .  



relation on knowledge 

The infectbus waste management from hospitals and 



disposal system within BMA area. 

2.) BMA with other government organizations and 

hamnbm waste separation and disposal to the 

proper-. 



7.) Promote private sector role in household 

hazardous waste collection in the same way as 

infectious waste collection. 

rn Use IT to control waste collection and disposal. 

I rn Set up the standard of collection trucks using. I 



Enhance officials ' knowledge and experiences through 

I training and studying, strengthen their capacities to tackle 

/ BMA. waste problems. 

I BMk% present law I 



Public Health Act of 1992 

The regulation consists of 4 chapters 

1. General Provisions 

H Bangkok Governor's authority 



2. Solid waste management in buildings or 
places which are non-public health centers 

!I 

3. Solid waste management in public health 
centers 

1 4. Nightsoil disposal 

I In General Buildings and Places 

I ~istrict m i c e ' s  preparing I 



'lk Put solid waste into bags and fasten them 

On main streets : 6.00 p.m - 3.00 a.m. 
: Set up by District Office 





rn 

CI 

SCS ENGINEERS 

m "AN OVERVIEW OF SOLID WASTE 
I MANAGEMENT IN THE USA* 



SCS Engineers 



SCS Engineers 
dl 



SCS Engineers 



SCS Engineers 



SCS Engineers 
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SCS Engineers 
i 



SCS Engineers 



SCS Engineers 
I 



SCS Engineers 



Number of Active landfills in the USA 

SCS Engineers 
a 



SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 
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SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 
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SCS Engineers 
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SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 
t 



SCS Engineers 



SCS Engineers 
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SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 



SCS Engineers 
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Ramp Method Workface 

























































































SCS Engineers 
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SCS Engineers 
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SCS Engineers 



m 

SCS Engineers 
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SCS Engineers 
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SCS Engineers 
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SCS Engineers 



BROWN, VENCE AND 
ASSOCIATES 



Brown, Vence and Associates 
Presentation 

February 2004 

Specialists in implementing integrated waste management 
systems . More than $3 billion (USD) in completed projects 
Planning, engineering, construction, training and operational 
SUPpofl 
Provide best technology available worldwide 



Integrated System 

Final D i s m l  

Homes Material Recovery Sanita~ Landfill 
Transfer Stations Landfill Gas 

Commerce Utilization 
Composting 

Industry Waste-to-Energy 
Medical Waste . Refuse derived Hospitals Sterilization 

Power and heat 

Sources: Homes and Apartments 



Sources: Industry and Commerce 

On-site systems compact 
and contain wastes 
Waste exchanges allow 
beneficial use 
Recycling and reduction 
help control production 
costs 

1 

Materials Recycling & Transfer 
L 

C 

m 

.. 
Utilizes modem technology 

= Reclaims up to 30% of wastes 

Reduces Transportation Costs I 

L 



Materials Recycling Facility 

Employs local labor 
Safe working conditions 

Controlled natural process 
Useful by-product 
Proper management essential for odor 
control 



I Typical Cornposting Facilitv 

Sources: Hospital Wastes . = Significant threat to 
workers and the 
environment 

= Requires proper 
management 

= Education, inspection, 
enforcement 



Sterilization & 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 kiln or industrial 
boiler applications 
Produce electricity, steam or 
hot water 
Significantly reduce waste 
volume 
Stack emissions require 
careful control 



Contact with water supply 
prevented 
Vermin and fires controlled 

= Public health protected 



I 3 MW REClPRlCATlNG ENGINE I GENERATOR: m 

lines 

50 to 250 KW 1 unit 
Modular units 
combined for larger 
projects 
Also useful for 
gasification projects 



Hazardous Waste 
Management 

Educate generators, collectors and workers 

Implement alternative programs 

Public drop-off areas 

Recycling 

Special landfill design 



Human Resources 

Provide continuing 

employment 

Improve working 

conditions 

Develop technical 

skills 

Education 

= Public Education Worker Education 



1 Integrated Waste Management 1 
I 

- 
Facility 

1 Phase l Phase ll 

I Ootions 

MSW Cornposting 

= Receive MSW 
Refuse Recovered Fuel 
Electricity Production 

Recover Recyclable 
1 

Material On Site Landfill 

Transfer to Landfill 

L 
What BVA Can Do For You 

1 
Plan an integrated waste management I system 
Implement system 
phased basis 

COI its on a 

Provide financial assistance 
Market recycled products, compost and 
energy 
Provide training and staff support 
Arrange private operations, if desired 

1 



Brown, Vence & Associates 
February 2004 

Background 

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 certifi 



Siting Process 
d 1 

1 -.--I Lkkrrhe F e i e n L  S h k  ui L u l l  Rrshichm 

Federal and State Regulations \ 
I = Airport Safety 

Cannot be constructed within 10,000 feet of an airpoll runway 1 

No areas of rapid geologic change or unstable areas 

= Wetlands 
Including swamps, bogs and marshes 



County Development \ 
~Guirements 

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 

I 
areas - 



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 ortation routes shall minimize 
the passing o P sensitive receptor. 



Landfill Search Area rn 

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 





Landfill Regions 
m 

I 

I 

I 

u 

m 



Landfill Regions Map 

Preferential Criteria 

Ranked one through six in descending ordar of 
imcmtance: 

1. Distance to sensitive receptors including 
residential dwellings, schools, hospitals, - 

and vineyards 
2. Cost of the landfill - Life cycle economics 
3. Greater than 35 years capacity 
4. Transportation Routes: avoidin sensitive 

receptors including residential 8wellings. 
schools, hospitals, and vineyards 

5. Land availability 
6. Visibility from High-101 and primary 

access road 



Landfill Regions 
The cost analysis was based on two factors: 

;Transportation 

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 li 
efforts on canyons A, A l ,  B, C & D 



Predicted LFG Production 



Collection System 

Desian Criteria 

Expandable 
Vertical Wells 
Header on Landfill Slope 
Header Sized for 20 Year Life 

Laterals Above Grade 

Initial Collection System 
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Final Collection System 
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Initial Collection System 
Cost Estimate 

Projected Electric Load and Cost Analysis 
Hay Road Landfill 
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I Analyzed 
Generation Technologies 

IC Engines 
Microturbines 
Fuel Cells 



Economic Performance 
1 

Energy Project at Landfill 
10 Year Energy Cost Including Capital, 0&M, & Purchased Power 

Generator Without Incentive With PG&E Incentive 
1-J312 594kW IC Ena~ne $4 5MM $4.OMM 

3-198 kW Fuel Cells $6.8MM $5.2MM 
None $7.5MM N/A 

I Assumes no benefit from co-generation 
Assumes collection system is not an eligible cost for incentive 1 

1 

Conclusions 

An effective LFG collection and destruction system 
could be installed for approximately $1 million 
An energy project at the landfill meeting proiected loads 

I 
could save operator $3 to $4 million over the next ten 


