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Fundacion Solar, was to help these municipalities to improve their ability to identify and 
implement practical solutions to their environmental pollution issues through the active 
participation of all stakeholders: municipality officials, local civilian organizations, 
private sector and other key actors in the community In order to achieve this goal, the 
fust step for the consulting team and key local actors was to attend a training workshop 

n the Environmental Management System (EMS) approach, offered by Mr Jack 
chramm (EMS expert) The information &om this workshop was later disseminated 

lders with the help of local promoters and through short 

enerates information in order to handle problems more 
ous cycle of continual improvement 

onsortium WG/Fundacion Solar 
roducts is provided below 

ocument 1: EMS Design and Ad'on 

igning environmental programs; 4) creating institutional arrangements that will p 
mplementation of the programs; 5) implementing the design, and 6) manageme 

ew to ensure that continual improvement results fiom the EMS. 
s document also describes how the community became involve 

nvironmental elements (air, water, soil) depending on the local priorities. For both 
mmunities the main issues identified under these elements were: 1) urban solid waste, 
wastewater, and 3) biodiversity management. Following with the process, several 

vironmental problem priorization. 



quantitative approximation and a methodological proposal for the design of the gi 
municipal plans. The initial exercise for both municipalities, has been to organize an 
group the objectives of the Action Plan into ideas for possible projects, to be 
evaluated with existing information, and then turn into profiles or feasibility studies. 

estment Plan organizes the projects in a logical timeline that is coherent with th 

e Aseo"constitutes an integral initiative for solid waste management, through 
Ily viable micro-enterprise that is handled jointly by the municipality and the civi 

recycling enterprises of materials such as aluminum, scrap iron, and plastic. Thi 
cument includes infbrmation on the financial and economic evalu 
e project feasibility study presented by members of Fundacion Sol 

he Fundacion Solar-UVG consortium to prioritize the Urban Solid Waste pr 
ithin the components of the EMS. The Municipality made clear their interest m 

onsolidation of two existing studies: 1) a preliminary study, titled "Center 
anagement of Solid Waste, San Lucas Tolimrin, Sololri", prepared by the compa 
ISCALCO, and 2) the 'Study of the Situation of Urban Solid Waste an 

ties for Solutions in San Lucas Tolimain, Sololai", prepared by the organi 
(Mesoamerican Center for Appropriate Technology Studies). Both s 

hibit strengths and weaknesses, but neither arrives at a consensus on how to establi 
management of solid waste. The technical unit of the consortium revised bo 

ocuments and completed a comptimtive analysis in order to dictate the terms 
chnicul adjustment for each study. The most important aspect of the terms 

ustment is that they should contribute to the ideal profile of a solid waste manageme 
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I Program Design for the Munia@alities of 

I 
; Sun Juan la na and Sun Lucns Tolimrin ' ~ 

. BACKGROUND: Society, Economy and the Environment 

I 1 .  San Juan la Laguna 

I The town of San Juan La Laguna is located in the southwest end of the watershed of Lake 

Atitlan at 1585 meters above sea level (see location map in Annex 1). It is the capital city 

I 
of the municipality of the same name, located in the Department of SololB. It has an area 

of 36 kmz and it is nested between a cluster of small hills facing Lake Atitlan. San Juan, 

I 
named after its patron St. John. was founded during colonial times between (1618-1623) 

by people from the neighboring town of Santiago Atitlan that belong to Mayan Tz'utujil 

group. To date, over 95% of the population belongs to the Mayan Tz'utujil ethnic group. 

I 
According to a survey conducted in August 2001, the municipality of San Juan has 9.103 

I inhabitants distributed in four areas. The most densely populated area is the urban center 

area or capital town, (45% of total population), followed by three surrounding clusters of 

I houses or aldeas known as Palestina. Panyevar and Pasajquim, which house the 

remaining 55% of the population. 

I San Juan is accessed from the Pan-American Highway by a paved road that leads directly 

I to the capital town. The town of San Juan has streets wide enough to allow the transit of 

vehicles and connect most of the areas within the municipal limits. Lake Atitlan is also 

I used as an important means of transportation, as most of the population uses some sort of 

boating system to engage in economic transactions. 90% of the houses have access to 

I 
electricity, but only the capital town has street lighting. To date, over 92% of the population 

has a latrine and 96% have access to potable water. In this respect. San Juan is 

independent from other municipalities, since it collects its drinking water on springs in the 

I near mountains, which are exclusive of San Juan. This ensures access to clean water year 

around without having to bargain over this resource with other surrounding towns. 

- 
San Juan does not have a formal market place and has only one slaughterhouse. Because 

I of its small size, economic transactions are mainly done in the neighboring town of San 

Pedro or other larger urban centers such as Panajachel and Solold. The primary economic 

I activity is agriculture, with coffee and onions as the main cash crops. There is an organic 

coffee cooperative with a privileged international market that gives better prices to its 

I 
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I Design for the Municipalities of 

I ociates, although many farmers have recently abandoned this activity due to the 

general national crisis in the coffee market. Subsistence crops include the planting of 

maize, beans and several fruits such as mango, guava, and bananas. Other sources of 

income to the community include chicken and pig farms, selling of wood products and 

handcrafts (especially textiles), tailoring, bakeries, small restaurants and several tiendas 

(small stores that sell basic goods). San Juan has nine schools that offer pre-school, 

primary, and secondary education. For a College education, people of San Juan must go 

to Panajachel, SololB, or other large urban centers farther away. There is a small health 

nter attended by a male nurse, under the direct responsibility of the San Pedro regional 

health center. There are three other clinics, one private and two belonging to local 

development groups. San Juan also has one bank branch and a police station. 

Social and religious organizations in San Juan are well defined. The majority of the 

population is Catholic with four existing churches, one for each populated center. There 

are also 24 small congregations of other religious denominations. The Catholic church has 

a very active committee that participates in all major events and decisions happening in 

The highest municipal authority is the mayor, who is assisted by three auxiliary mayors 

I 
that represent the remaining villages (cantones). Along with other elected councilpersons, 

they make up the Municipal Corporation, which changes every four years following 

I 
democratic elections. There are various other committees and groups that represent the 

interests of local people: three trading unions, three groups of female weavers, one group 

of artists, one group of midwives, three local development committees, one education 

council, among others. This high level of community organization facilitates reaching 

consensus on different topics. Two good examples of participatory processes are the 

development of a municipal strategic planning for the year 2002-2010 and the definition of 

a solid waste collection service, described later on. 

I 
The Municipal Strategic Planning is an effort at the grass-root level, with technical 

I assistance from the Spanish Development ~gency'. to focus on six different areas of 

concern to the people of San Juan. Each of this areas is monitored by a special committee 

I 
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proposal of goals, targets and programs needed to make long term improvements. These 1 
I 

committees are: a) urban and rural development, b) community participation and 1 
rganization, c) health and social assistance, d) economic development, e) education, 

culture. tourism and sports; and f )  protection of the environment and cul :j 
! 

r the Protection of the Environment and Cultural Heritage is mainly1 

ncemed with educating the community on the importance of preserving natural 

sources, environmental pollution, protecting the lake ecosystem and applying the 

existing regulations on environmental issues. Although intentions were very clear, a lack 

of specific activities has been evident. On the other hand, the effort of this committee has 

served as the basis for implementing the Environmental Management System approach. 

The support for this type of initiative has been high vecause of the locals concern for 

environmental issues. A good example of this is the creation of the Committee for the solid 1 
waste collection and disposal service known as Tren de Aseo de San Juan (TASJ). 

San Juan is located on a very rocky terrain, which makes it very difficult to dig the ground 

in order to build a sewage system. This has led the Municipality to contemplate individual 

domestic septic tanks as the most viable option for the disposal of water effluents. 

'I 

I In terms of forest protection, there is some problem with illegal wood extraction so there 1 
have been some initiatives to establish sanctions for trespassers in areas of communal 1 
forest. An agroforestry program may be easily implemented in the area since most of the 1 
coffee is grown under shadow from native and non-native tree species. The coffee 

cooperative is currently looking for funding to create a tree nursery and a seed bank for 

shaded-coffee plantations and reforestation programs. ~ I 
. ~ 

1.2 San ~ u c a s  Tolirnhn 

San Lucas Toliman is located on the southeast shore of lake AtitlAn at 1591 meters above' 

sea level. It has an area of one hundred and sixteen square kilometers (1 16 km2) which is 
I 

encompassed by two volcanoes: AtitlAn and Toliman. It is believed that its name comes 

I from Yuliman" meaning the place where the "tul" is cropped. The tul is a rooted plant that 

grows in the littoral zone of the lake and provides a habitat to a variety of aquatic 

I 
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MS Program Design for the Municipalities of 

organisms. This type of vegetation is mainly observed in one of the two bays of sani 

Lucas. The local economy is based on agricultural activities, with coffee being the most 

important crop, but w lh  other crop harvested such as maize, beans, tomato, and avocado. 

Local handicrafts include the weaving of cotton textiles, wood furniture, wax candles, 

leather products and tul handcrafts (e.g., mats and baskets). 

San Lucas may be accessed by two main routes: the lnteramerican highway, that 

connects the town to the capital city of Guatemala and to the west part of the country, and 

a road that connects the to the southem coastal low lands. San Lucas is larger than San 

Juan in terms of population and territory. About 54% of the population live in the urban 

area (almost 12,000 habitants2) where most of the infrastructure and services concentrate: 

thirteen elementary schools, three junior and two high schools, one public health center, 

eleven private clinics, drinking water, electric power, several churches, a public market, 

one slaughterhouse, one sawmill, several stores, pharmacies and a vehicle repair shop. j. 
:,, 

d residents are concerned with the threats to their natural resources ; 
caused by urban pollut~on (specially those related to human health). Several groups have 

come together in order to collaborate with the Municipal Development Plan 2002-2010, 

which is intended to be the basis for strengthening the strategies and programs of the 

region. There are six main commissions working on the plan: 1) Environment and Cultural 

Hentage, 2) Urban and Rural Development, 3) Community Organization and Participation, 

4) Health and Social Assistance, 5) Economic Development (Agriculture, Food. Cattle and 

Tourism), and 6) Education, Culture and Sports. The proposed programs of the 

Environment and Cultural Heritage Commission include environmental education, 

protection and conservation of Lake AtitlBn, implementation of environmental laws and 

regulations, and preservation of the cultural heritage and natural resources. 

There is a rising concern among the municipal officials and civilian groups about two main 

environmental problems: solid waste and wastewater management and disposal. The 

proMem of clandestine litter dumping is high. The first efforts to establish a trash collection 

system began ten years ago with the help of a Peace Corps volunteer. Currently, only four 

, .~ 
, ~~. . . 
4. ~' ' FONAPAZ, FUNCEDE and IOM, 1997, 'Wiagnbstico del Municipio de San Lucas T O W ,  p. 4 , 

I Uniwrsiciad del L7alIe de Guarentala 4 
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I 
I to have their trash removed twice a week. However, this fee is not enough to cover all the 

expenses involved with the collection service and therefore the municipality has to 

I 
subsidize the service in order to maintain it. The collected trash is dumped on leased land 

located out in the municipal limits. Some of the recyclable and compostable materials, 

I 
such as glass and plastic containers, old tires, metals and aluminum cans, are sorted on 

site. Some of the organic waste has been used for compost but currently these materials 

have not been fully exploited and are often left untreated in the open space. The 

I Guatemalan cement company, Cementos Progreso, has bought and removed some of the 
- 

classified plastics from the landfill of San Lucas. Other measures taken by the municipality 

I include filling in empty or abandoned sandpits with sacks full of softer plastic materials, 

such as plastic bags, to prevent people from falling in the holes. 

I ! San Lucas TolimBn is one of the few communities around Lake AtitlBn that rely mainly on 

I the lake as a source of potable water. Although there is ninety eight percent4 coverage of 

water service in the urban area, the quality and supply are constantly threatened by 

I different elements: the lack of sewer systems, soap and detergent from shore-laundry 

activities, pesticide and fertilizers from agricultural activities, among others. Regarding 

I wastewater, San Lucas TolimBn does not have a treatment facility. Instead of drainage 

and sewer systems, the households have 'pozos ciegos" which are dry wells that function 

I 
like pit latrines. It appears that the majority of wastewater does not reach the lake directly. 

but there are some households that empty wastewater directly onto the streets and some - 
pit latrines might be leaking sewage to the lake through cracks in the ground. The 

I municipal water intake is situated close to the area where women wash their clothes in the 

lake. It is customary that women wash clothes along the waterfront of San Lucas instead of 

I using the communal washing tank. The municipality built this tank just a few meters away 

from the shore. It is lacking proper drainage, but despite its location and large size, very 

I few women have been persuaded to wash there. According to the mayor the reason for 

this is a habit of the women who take a bath in the lake after they finish their laundry. San 

I Lucas waterfront is a shallow and calm bay that doesn't permit waste or detergent residue 

I CEMAT-ARMSA, 2000, 'Tstud~o Sobre la Sstuaci6n de Los Res~duos S6lidos Urbanos y Sus Posibles 
Soluciones en San Lucas T o l d n ,  So1ol.i." p. 42. 
4 Corporaci6n Mmc~pal  de San Lucas T o l i d q  2001, "Agenda de DesarroUo Municipal" 

I 
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I shore has become a costly problem to the municipality. These algal blooms have an 

impact not only on the aquatic life and abiotic processes, but also on water quality and the 

I access and aesthetics of the bay. 

I 
Air pollution, is not an environmental problem that has been considered much among the' 

people of San Lucas. The town sits in a valley located between the volcanoes AtitIan an 

I 
Toliman and other surrounding mountains. As a consequence, the air tends to b 

relatively still and smoke from stoves and other fires remains in the air. During the spring, 

the fires on the southern coastal plains from the sugarcane plantations aggravate the air 

I contamination reducing the visibility across the lake. 

I 
I . ~ 

. . 
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2. THE URBAN ENVIRONMENTAL MANAGEMENT SYSTEM (EMS) 

I As more people around the world live in urban areas, cooperation among many groups 

has become a fundamental need in order to ensure the coordinated management of urban 

I areas. The Urban Environmental Management System (EMS) is a continual cycle of 

processes and actions that an organization or institution undertakes to meet its 

I environmental obligations. The EMS ensures that environmental concerns remain a 

priority of urban management and contributes to establish an informed decision-making 

I process that is based on information that responds to current economic and social 

challenges. 

I The Urban EMS is a systematic approach that may be applied to different types of 

I 
organizations. Municipalities, as well as companies, manage a diverse range of activities 

that have a direct impact on the environment. The goal of the UVGIFundaci6n Solar team 

is to assist the municipalities of San Juan la Laguna and San Lucas TolimAn in developing 

I an EMS that will facilitate the following actions: 

1. Improve their potential for environmental compliance 

I 2. Increase their efficiency and growth management 

3. Reduce health risks 

I 4. Make each community more appealing for investors, and foster mediation and 

collaboration between different interest groups. 

I The key to effective environmental management is the use of a systematic approach to 

I 
plan, to control, and to measure and improve an organization's environmental 

performance. Over time, the systematic implementation of good management practices 

and the identification and correction of system deficiencies lead to better environmental 

I (and overall organizational) performance. Thus continual improvement is the ultimate goal 

of the Urban EMS. 

I : , .  
The EMS consists of the seven key elements or steps shown on Figure 1 and described 

I below: 

I 
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Training and Communic 

Policy Commitment 

Figure 1. The EMS Elements 

2.1. Policy Commitment 

One of the most critical steps in the planning process is gaining the commitment of 

I. first understand the benefits of an EMS and what it will take to put an EMS in place. They 

I have to understand their role in ensuring the main goal of the EMS: to improve 

environmental performance. A leadership by municipal officials, community organizations, 

I private sector and other stakeholders should be communicated across all sectors. The key 

pillars of an environmental policy are: continual improvement, pollution prevention, and 

I compliance with relevant regulations. 

I AfIer preparing a work plan, the UVGl Fundacibn Solar team organized a series of local 

workshops in order to initiate a bottom-up process. The team adapted the material 

I 
provided by Mr. Jack Schramm during the EMS training workshop in order to meet the 

cultural and educational requirements of the people of San Juan la Laguna and San Lucas 

I 
Toliman. The following methodology was established to optimize the use of time: 



EMS Program Design for the Municipalities of 

a) Ask the interested parties about the best date and venue for the workshop, special 

needs (such as Tz'utujil translator and segmented groups) and materials needed for' 

the participants. 

b) Invite all actors in writing, including information on the duration of the training, 

activities to be developed and background material to be used (see Annex 2). 

c) Implement the training using visual aids, and 

d) Validate the output material. 
.- ~ 

ow the list of participants in each workshop. 

2.2. Program Objectives and Targets 

I Objectives and targets help an organization translate purpose into action. These 

environmental goals should be factored into the strategic plans. This can facilitate the 

I integration of environmental management with the municipality's other management ' 

processes. Environmental policy, environmental aspects, applicable legal and other , 

I 

I requirements, the views of interested parties, technological options, and financial, 

operational, and other elements are taken into consideration when setting the objectives . 

I 
(Figure 2). 

I 
Environments 

I 
I 
I 
I 

Figure 2. Elements to be considered prior to setting the objectives and targets. 
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H The design of the EMS program presented in this report is based on the objectives and 

I targets selected by agreement among the stakeholders in each municipality. These 

objectives were selected after the environmental aspects and related significant impacts 

I 
were identified. Identifying significant environmental aspects is one of the most critical 

steps in EMS implementation. Decisions made in this step can affect many other system 

I 
elements, such as setting objectives, establishing operational controls, and defining 

monitoring needs. This does not mean that all the impacts need to be addressed at once. 

There are reasons for addressing some impacts in the beginning and deferring action on 

I others. Some reasons include: cost, degree and severity of the impact, exposure or '  
- 

occurrence probability, availability of technology, local concern, and stakeholder interests. - - 

2.3. Planning Process and Program Design 

I '  . ' An important part of the planning effort is defining what the organization intends to achieve 

I in the environmental area. To achieve the objectives and targets an action plan is needed- 

also known as an environmental management program. The environmental management 

I program elaborated in this project is linked directly to the selected objectives and targets. 

The program describes how the organization will translate its goals and policy 

I 
commitments into concrete actions so that environmental objectives and targets are 

achieved. To ensure its effectiveness, the environmental management program will 

I 
define: the responsibilities for achieving goals (who will do it?), the means for achieving 

goals (how will they do it?), and ideally, the timeframe for achieving those goals (when?). 

The program should be dynamic. The program could be modified when: 

objectives and targets are modified or added; 

1 ,  relevant legal requirements are introduced or changed; 

substantial progress in achieving the objectives and targets has or has not been made, or 

the products, services, processes, or facilities change or other issues arise. 

I In this project the stakeholders had to decide which models of environmental management 

programs to use. The ones chosen were a combination of I) command-and-control (CAC) 

I procedures and 2) market-based incentives (MBls). The program design will combine 

these to allow mutual reinforcement of each other's management mechanisms, such as 

I 
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I financial subsidies, environmental funds, and other tools under market-based scenarios. 

ss and the program design are detailed in section 3.3 of this report. 

I 
2.4. Institutional Structure to Execute the Program 

For an EMS 'to be effective, roles and responsibilities must be cl 

communicated. The commitment of all stakeholders is needed for an EMS to live up to its 

full potential. Upon completion of the integrated substantive program, an institutional plani 

may then be drafted. It should define the roles and responsibilities 

institutions, and the procedural linkages between those institutions. 

The institutional plan asks: how should the stakeholders work together? What institutional 

coordinating mechanisms must be created? What kind of systematic communication is 

there? Who performs it? What are the roles and responsibilities of everyone? How is data 

anaged? Who needs training? The necessary institutional and communication linkages 

e institutional plan include: 

al structure with institutional roles and responsibilities 
~ , 

I 
Human resources plan 

Training and capacity building 

I Environmental monitoring regimen 
~ ~ 

Management information system, including tracking of legal requireme 

I Internal and external communication strategies 

Document control ~. 

I Emergency management 

Management review 

I This plan was validated at a meeting with the different community groups. 

Universidad del P'alle de Gurrremalo 
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I 
I activities and operations. A users manual should document the control procedures and th 

required criteria of these activities. It is also necessary to provide detailed guidelines o 

I 
how to reduce pollution at the source and how to make good use of natural resources. 

Also, reports and data management guidelines will be required. 

1 All personnel and staff involved in the activities should receive appropriate training. Suc 

training should be tailored to the different needs of various levels or functions in th 

I organization. Training is just one element of establishing competence, which is typically 

based on a combination of education, training, and experience. For certain jobs 

I (particularly tasks that can cause significant environmental impacts), 

stablished for performance. 

I 
mmunimtion will require mechanisms for informatio 

I bottom-up, and across functional lines. Proactive, two-way communication with external 

parties is also important for an effective environmental management system. Taking steps 

I to obtain the views of the stakeholders (may include neighbors, customers, community 

groups, and regulators) will help to better understand how others perceive the 

I organization. These stakeholders can also bring important environmental issues to 

attention that should be addressed in the EMS. The specific advice from thes 

I 
stakeholders should also be considered when developing critical elements of the EMS, 

such as setting objectives and targets. Involving these parties makes the EMS stronger 

and more responsive to community concerns. Doing so will usually provide long-te 

1 benefits to the municipality and to the community. 

I 2.6 Monitoring and Review 

The EMS should be periodically monitored and evaluated so that its weaknesses can be ' 
identified, and appropriate corrective action be designed and initiated by managers. In 

order to do so, a system is required to measure progress towards the objectives and 

targets. Monitoring and measurement will enable the municipality to: evaluate 

environmental performance; anal causes of problems; assess compliance with : 

I Fu~rdncicin Solar 



and increase efficiency. 

characteristics of operations and activities that can have signifi 

environmental impacts andlor compliance consequences; 

: track performance (including your progress in achieving objectives and targets); 

calibrate and maintain monitoring equipment; and, 

Building or improving an EMS will provide an opportunity to assess how the organization 

anages environmental obligations and to find better (and more cost-effective) solutions 

y reviewing what the organization does and how well it works, the municipality, throug 
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I 

3. ' DESIGN OF THE URBAN ENVIRONMENTAL MANAGEMENT SYSTEM 

I During the months of March and April the UVGlFundacibn Solar team worked i 

accordance with the activities established in the work plan. The main goal of this phase' 

I was to transfer the information received during the workshop on EMS, elaborated by Mr. 

Jack Schramm, into a culturally and gender sensitive language that could be understood 

I and grasped by the municipal authorities and local actors of San Juan La Laguna and San 

Lucas Tolimhn. This was a preliminary step needed to ensure a participatory process in 

I the steps required to design an urban EMS program for each municipality. 

I 3.1. Securing Stakeholder Commitment 

I 
Several fieldtrips to San Juan and San Lucas were made in order to gather information on' 

the spectrum of actors that should be involved in the design and future implementation of 

the EMS. This included holding meetings with municipal officials, local groups, and 

I organizations in order to gather the information to fill out Tables 1 and 2, the Actors 
I 

involved in the EMS. This table was later validated during the workshop on April 11-12, 

I 2002. In order to enhance synergistic processes, the team participated in the validation of 

the Strategic Development Municipal Work Plan for both municipalities. This is a parallel 

I effort of the municipalities to design a long-term plan in educational, environments 

cultural, economical and health issues. The participation of the team strengthened th 

I cooperative bonds and commitment of actors to the design of an EMS. 

I 
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I 
TABLE 1. STAKEHOLDERS INVOLVED IN SAN JUAN LA LAGUNA 

i 
! 

I I Institution 
I 

Position held Area of Concern e-mail 
Contact Person Job Position from: of the Institution Telephone I address I 

. . 
Juan La Laguna 
CEMADEC 

Kotz'i'j ya' 

Clinic Rxii Tnamet 

Estrella T'zutujil 
Asociation 
School Enrique 
Gomez Camllo 
Automanaged School 
5 de Enero 
Institute Bisico por 
Cooperativa 
Colegio EvangClico 
Nuevo Amanecer 
Catholic School San 
Juan Bautista 
Health Center 
Catholic Church 
Iglesia Evang6lica 
"Lirio de 10s Valles" 

Emilio Uiph I Executive Director 1 2002 (renovacibn de -- 
Mhdez I con&~ anual) 
Cristbbal Ixtamer 1 Director I Uns~ecified end date 

Hugo Diego Tuch Director Unspecified end date ". I I 
Le a Cholotio e Director Unspecified end date 

C I I 

Ca* Bixcul Director I Unspecified end date 
0 I I 

A&Cs Ujph Director Unspecified end date ", 
.A, I I 

SU& Chavajay Director Unspecified end date 
> 

Uns ecified end date 
President 2002-2003 

Viefbr Castro Pastor Unspecified end date 

Santos Sequec Representative Unspecified end date 

representation 
Education, community 7675573 , , , , " 

service and credits 
Health education 4100595 
economic development I 
Health Education 17621 150 

(communitarian) 
Women Care and 7033332 
Protection 
Elementary School 7621 150 

( c o d t a r i a n )  
Commnnitarian 2188751 
Elementary School 
Mid School 

Christian Elementary 
and Mid School 
Catholic Elementary 762 11 50 
and Mid School (communitarian) 
Community Health 7666757 
Spiritual counsel 2188751 
Religious education 7621 150 I (communitarian) I I I 
Religious education (cornunitarian) I 
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TABLE 1. (cont.) STAKEHOLDERS INVOLVED IN SAN JUAN LA LAGUNA 



Cdntaet Pemon Job Position Pos1CIon held 
from: 

I?.uuM- ~~~ Dilatn tjwpcaddw 
w z  2 
Amgosd~lLago ~.LuzSadwd D&ctor Zkaspecified end date 

Fundacwri Solar 

clmdiwimd 7 m 5 8  
environmental 72203m ' municipal activities, 

mditi0dmdBods 
, Natmd Resenn 

Elementary S b l  

Educatiorf . 

activities for e k a t m  "- 7% 
* A .  



Health Center 1 Sanitation inspector 1 permanent Sanitation hpcction 722 0168 

Colegio Bethel Abel Azaa6n 

Local representative ( 2002- I Environmental Policy 1 72261 12 /360 5521 
762-317 1 

Director pe=="ew Eduaiion 

E d v e  Director Umpcded end date Lake AW& 7&23987 
Watershed Sustainable 
Manag-t 

Executive Director 1999-2002 Renewable energy 3601 172 
technology, energy and 
water policy, 
environmental services 

OTHeR PQSlBLIE ACTOW 

I I Forest Itdam- I 
JNAB and Conservation 
Peace Co- Various 



I Program Design for the A4unicipalities of 

1 3.2. Baseline Data Collection and Analysis 

I 
A bibliographical research was conducted in order to obtain previous documents and 

studies regarding local environmental issues and watershed management relevant to the 

EMS planning process. This included revising all relevant documents held by each 

municipality. All this information, plus the insights gathered at the Municipal Work Plan 

activities, site visits, and the previous fieldwork studies on lake pollution by the UVG, 

served as a basis to complete the tables on Aspects and Impacts (3 and 7). 

1 , , 

The tableswire filled out by the consulting team, and later were revised i n d  validated by 

each community. The tables are organized according to four different elements: Soil, 

I - -  Water, Air and Biodiversity. Several aspects from each element were considered and 

evaluated; the aspects are a characteristic of the activities, products or services that may 

interact or cause an impact on the environment5. The evaluate 

their respective sources, risks, and impact level. 

spects are identified with their specific ris 

I requires prioritizing of the most important or significant aspects. As shown on the tables, 

each aspect source is accompanied by a numeral indicating the rate of the impact (I= 

I 
moderate. 2=medium, and 3=severe). The data was presented at the local workshops and 

the participants were asked to identify and rate (using the previous scale) significant 

ccording to the following criteria: 

Severity of the effect on humans or ecosystems 

level of occurrence in communities of interest 

- exposure probability 

- economical relevancy 
- local concern and stakeholder interests 

I For each significant aspect, an Analytical Matrix was created (Tables 4 to 6 and 8 tolo). 

Environmental goals and objectives were subsequently established using the information 

I collected in these matrices. 

'The Lexington Group, 2001, "Guia de mejores pricticas: Aplicacidn de 10s Sisternas de Administracih 

I Ambiental (SAA) IS0 14001 a Municipios", p. 32 



T&B 3. WIU- W ~ B &  arrd Impacts in San Juan La Lagune 

-- 
Aspect! Domestic Risks 

FicWR- - 
Solid Waste Trash, plastics 3 , lim2 - Disease vectors 

- Toxic exposure 
Batteries, pai ;olveats, Batteries, paint, solvents, Car oil and batteries 1 and groundwater Pestiw Waste pesticides 1 pesticides 1 . Hem1 wastes 1 pollution 

I hatkmtation* Wood for st- 2 UrbMm R o a d f 3 m s h d b  1 Agrkullaal advamamt -Erosion 
1 -Unstable sou, lass 

'Erosiotr* Iatgasive a g h l W /  Of~mtrblh 
@ppropriate plots 1 

Smoke / Burned trash 1 Ccu@olled fim 2 4espihry 

a Rmcles 
Open fire kitchem u-w 2 T d s r h a u s t e ~ i c ~ o l  &maem 

4 
(intendhme pollution). 2 

~ e u n i ~ r i o n . 9  at - 5 l l  

Solid Wask Nahual gas emissions 1 municipd and market - Disease vectors 
wase dup06its and 

1 

Waste Wafer Wastewaters 2 Wastmater from c e i k  

a mi l ls2  
W o w  when mixed with M and leadug of h* when mixed with a pww- d o m e s t i c ~  1  send^ 2 ~ w a s 2 e m a k r s  1 

H a P r d o n s  Gssolhed oil ' mudwater  
Wute potorboats 2 pollution 

, - Loss of Ilahual 
Deeprestation A g r i c u h r a 1 n d ~ ~  wait& 

1 - rsldst?pe 
' deterioration 
- Deemme in 

W d l Z e  SubsistmceJFood 1 Uncontrolled fires 2 Sporthundng 1 population nunbets 
- Extwtion of 
sgecies 

The ta4iqp usad shaw he We4 Q# impact &ing to amount w volume of he  specilk element and its polluting nature: 
I= nmcW8be i-t, 2 = nredium impaet, 3 = swcm impact 

( C 4 h ~ ~  bolh uban an ~ral areas. 
h- -cl=C - 



Table 4. Solid Wastes Program Analytical Matrix for San Juan la Laguna 

Soil Urban solid Municipality Municipality Lacks enough collecting servic Build an appropriate sanita 
wastes coverage (missing 20%) landfill coordinate the effort 

Individuals Health Center There is no charging pia 
Continuous and pe 

Tren de aseo Asoc. Q'omanee Lacking adequate treating plan that teaches about health and 
Committee facilities waste classification Consider the studies 

AMSCLAE and conclusions 
No coordination among Promote adequate handling, coliect- provided by other 

MARN entities ion and classification of wastes organizations 

Environmental Committee Actual management plan requires 
further development 

Private Sector 
(Hotels, fincas) Lack of malket 

for recyclable materials 
NGO's 
sanitation and education There is no designated space for 

classification and storage of 
Education supervisors recyclables 

La voz que Clama Deslerto Lacking financial funds 
to process the waste 

Churches 
NO clear municipal economic 

Develop an execution plan 

Ideas: 
increase municipal fees 
have differentlal tax fees 
involve private sector 
ask for waste disposal bins 

Contact and coordinate with malkets 
to buy or collect recyclables 

Training programs for technicians 
Strengthen municipal units. 

policies on the subject 
- 

Coordinate with the 
Strategic Development 
Municipal Plan 

Lacking educational program for the 
community regarding the handling of 
trash and domestlc wastes 

Lacking adequate transports 
for the collection service 

Actual urbanization regulations ne 
to be revised and actualized for 

Fundaciciir Solar 



Element Aspect Current Desired involvement Main Problems Required Programs Observations 

Drinking waterHealth Cente allowing a 100% coverage 
especially the external c 

Follow up on AMSCLAE's 
offerlng of 200 septic tanks Consider the studies 

re is no agreement ' " and conclusions 

to adequately collect and treat 
NGO's pluvial and waste waters. Coordinate with the 
(sanitatlon and education) No follow up on the program Strategic Development 

proposed by AMSCLAE Municipal Plan 
Educacion supervisors Propose dialogue between 

Other wmments: 

homes and health oft reach to an agreement on the subject 2.5001'11 of drainage recently built 
3. Only 30% have an up-to- 

small businesses increase negotiation capacity of date bill payed (Q1 per month) 
the munlclpality to manage 3. Rocky geomorphology of San 
long-term projects from government Juan makes dralnage cons- 
and international sponsors. tmction difficult and expensive 

Continuous and permanent education 
program to teach the community 
on water sanitation 

Propose a connnuous dialogue 
between the municipality and residents 
to priorlze the required actions 

eadivate the Environmental 
cilitator on dialogue 

community residen 

presentatives from each canton 

Fundacidrc Solar 





- 

Environmental A q e d ~  md lrnpa 
1 

Domestic 

Solid Waste ( Trash, plash ,  rubble 3 

Waste 
D e h r e s ~ o n *  I Wood for stoves 2 

I 
Erosion* 

1 

Particles 

Solid Waste (Natural gas emissions 1 

Subsistence/ Food 

plastics 1 ) c a r t o n , w h , ~  i ~ j d  I 3 

Industrial / Commercial* 

)last 

Pesticides 1 I Batteries, paint, solvents, Car oil and batteries 1 
pesticides 1 I Hospital Wastes 1 

Intensive agriculturel I I 
laappropriate plots 1 1 I 
Con~ledf i re f  2 I exhaust emission 1 

Uncontrolled fires 2 Gasoline and other and visual pollutian 

Fertilizer amd pesticide 1 

vapors 2 
combus'&' vapcrrs Telecommunication 

,antennas radiation 2 
Gas emissions at 
municipal and market 
Wllste deposits and 
dutupsite. 1 

Wwmtater from ceffee Waste- WB 2 

Runoff and leaching of Overflow when mixed with 
pesticides and k d i z m  2 domestic wastewaters 1 Leaching at dumpsite 2 

Gasoline and oil fmrn 
I rnotQrboa@ 2 

Agricultural advancement 1 

Uncontrolled fkes 2 

Risks - 
1 - Toxic exposure 
and g r o w ;  - 
 poll^;;. ,.- 

-Unstable soil, loss of 

diseases 
- Landscape 
deterioration 
- Headaches 
- Smell 
- Disease vectors , 

- Reservoir and 
groundwater 
pollution 

- Loss of natuntl , habitats 
- Laadscape 
deterioration 
- Decrease 
population numbe 
- Species extinction 

. I The ratings used show Ihe level of impact accordng to amount or volume of the specific dement and its polluting nature: 
1 = moderate impact, 2 = medium i m p a w e v e r e  &qmA - - . - - - - --  - - w * Including hotels, market, convenience stores,,butchery -+ / .  W P  Considering both wben and rural areas. 
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. I  . Tabte 8. SOH 

- 

- 
for San L 

Wl Lh&in M l r n w  AilunieipaMy Lacks enough colbdhg senrice Buikl an appropbte sanitary It is necessary to 
ww-b coverage (only 14%) l a d l l  coordinate the d b r t  

Indhrllhrds HeeldhCenter h m  dWferent insdllutlons 
Co&wousand permanent educahn especially -1 coop. 

Sanitation AMCLAE Lacking adequate ttbatlng pian that teaches abut hmlth and 
Committee f a d h  wste  cbsification Cansib the sktdlss 

MMW and conclus[atls 
No coordination among Pmmote adequate handling, oollecYon provided by other 

and dassifioeriion of \rrmCea organizations 

Qrlv9Ce secb Lacking managemt plan Develop an executbn plan Coordinate with the 
(Mt&, fin=) Strategic Development 

lmpkmentatlon of elements for Mun iml  pleap 
SmLtion and Lack of market a Tren de Aseo (cleanlp) program 
eduation NGO's for recyclabk materials Studtes have shown Uwt 

Estabiih a campost program people are willing to 
Educdbn supervisors There is no designated space bw m m  for an impreved 

dassificatiin and storage of Wees: collection service 
Chmhes racyclables hrease municipal fees 

have differential tax f m  
Ucking fi&al futH6 involve private sector 
tu process the waste ask for waste disposal biCls 

No dear munidpel emnamie Contact and d i n a t e  with established 
policies on the s~lbject m&sk to buy or coifbct recyclabbs 

Lacking educational pPogram for Training programs for technictans 
r community regarding tho Strengthen municipal unb. 

trash and domesdc w&es 

Actud urbankation mgulations 
to be I.gvlsed and actual id for 
further validation 



Current Desired Involvement Main Problems 
Ilement Aspect ,nstitut[on of: 

- HoJlhCenCer 
Lacking adquafe dry wall - d ~ d = W Q w  

QaRkkm m m i k e  

hmm2l# There is no agreerneRt 
mong the institution* of the S r q j t k n  mtmtclpamga, SW mvided by other 

MUW (@~f3cialv among sponsors) its own financing negotiation pMzkw -ens 
C adequately collect and W 

NGQ'S Gloadlh.lbmrte 
C W T .  AAWSCH W, m m m t  
Fad.  War, tM3, Pdleoe w , - t  plan lncFeese n- c~pad ty  of 

the munia0#% hb mn- 
L a m  fuW b r  uabr t m t m n t b g 4 m n  m i l w u n  gcwemment 

-w- Ph- and lnlmathd 
CeQucaeYwl anat public 
o--W Smp md-Ls%rn hap Impr~59pu&mshing b w b ;  

~ p o ~ r ~  osnolderculbidW 
P-sWm 
Rotels, fincaq 

OboMKaE w3n other insbtut~ons 
aoatiws and permanentcommm 
WuhrrslwrsalledcrcatCmo -rams . 

. onwrlPcemhth 
I 

I .  . 

.- -- - -- - 

26 * FunduciBnSdrr 



Table 10. Biodiversity F gram Analytical Matrix for San Lucas Tolirnhn 

(Trees for l i  - NGO) 
MARN Limited control on b m t  usage and 

wood 8xtmdon 
MAGA Private Sector 

(Hotels, Fincac - VialaUon of fore& resulation goes 

Promote agricultuml techniques 
that allow an optimization of 
land use and increase crop produdion 

Develop a plan for soil management 
and usage that includes a forest 
management and reforestation plan 

Education supervisors 
Usage of unregistered 
chainsaws 

MARN 

to provide for refomtatton 
Inquire on the possibility of a 
joint collaboration between munidpality 
and other institutions to legislate and 
to develop forestry projects 

Illegal m a b t  

Subsistence hunting 

Sport hunting 

(?rcdtetree nurseriesimd 
seed banks 

Create and train a munlclpal 
brigade of forest rangers 

Forest fires Educational program covering 
d i i n t  subjects, such as: 

Agricultural advancement benefits of reforestation, forest 
conservation, environmental )egislation 

w - txcessive use of pesticides T and hunting and fishing seasons. 
r =  - 

4- 
Develop emtourist projet3 in Cerro lkitiu 

I 
..?Y.l =' 

,,I- ., " ' 7  a-.- 7 
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I 
The integrated local EMS for the municipalities of San Juan La Laguna and San Lucas 

TolimAn was based on the selected objectives, and it was in close collaboration with the 

municipalities, local community-based groups, private business representatives, . . 

AMSCLAE, and other key stakeholders. 

The local EMS program design is based on the cultural and legal context, and also based 

on a realistic assessment of which types of programs could be implemented successfully. 

A creative approach required drawing elements from two environmental management 

program models: 1) command and control (CAC) disincentives; and 2) market-based 

incentives (MBls). Both were integrated into already existing local programs and initiatives. 

This implied weaving the CAC and MBI elements (more typical of larger, urban 

municipalities) with grassroots educational and organizational programs that were 

.I. Municipality of San Juan La Laguna 

e proposed program elements for the three environmental impacts t 

by stakeholders as needing an EMS approach (solid waste generation, water effluents, 

and biodiversity) will be detailed in this section and are summarized in Table 11. 

Aspect: Urban Solid Waste Management (USW) 

Objective 1: Reduce soil and groundwater pollution by increasing coverage of the trash 

wlledion service and reducing clandestine durnpsites. 

A Collection, Treatment, and Disposal Company is proposed as an incentive to create and 

maintain a waste management unit managed both by municipal and community staff. This 

company will be sustainable and financially independent from the municipal budget, so 

that alternative funding sources will be an incentive to the municipal authorities. The : 

municipal corporation has set a priority for technical assistance to develop this program. 

LJnivemidad del VaIIe de Guatemala 



Tren de Aseo". 

sanction unpaid fees. 
'Promote a Municipal 
Beautification Law 

final disposal of Urban 
Solid Waste (USW) 

'Income generated 

. Educate and promote 
awareness of SW 
collection service and of 
the recycling project. 

uardian committee 

s u e s  roun 

3. Water issues 
awareness. 

international env. 
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3. Educate the papulabbn 
on environmental 
sanitation, natural 
resource protection, and other conservation 

initiatives in the area. 

I San Juan la Laguna already has an organized committee approved by the municipality 

I 
and integrated by more than fifteen local organizations that focuses on different issues 

(environmental, educational, religious, economical). This committee represents the local 

residents as users of the municipal services. The committee was created in order to 

I coordinate the work with the municipality for managing the solid waste collection system 

called "Tren de Aseo de San Juan La Laguna (TASJ)". 

I 
According to the new municipal regulation (starting from July 2, ' 2002). the most 

I appropriate legal framework for this initiative is a municipal company, which allows the 

users to be involved in its management, to be independent from the municipal budget, and 

I at the same time, maintain a close connection with the mayor. The proposed 

organizational structure for the company is: : 

I Board of Directors: consists o f  the Mayor, as president and legal 

representative; two municipal counselors as vice-president and secretary; and 

three members of the residents committee. 

ouncil: designed as an honor tribunal, consists of three well-known members 

f the community. Their role is to help and provide counsel on matters of 

General manager: Manages the company and participates in board meetings; 

hired by consensus among municipal officials and community leaders. 

. . 

Following are the steps required to start up the solid waste management municipa 

company. The steps will be described in detail under the Project Investment 

Proposal. 

I 
1. Initial Legal Steps: 

- Draft and sign consolidation agreement for the TASJ company. 

- Draft, sign, and announce the internal regulations of the company. 

I Universidad del Valle de Guatemala 3 0 
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Beautification Law 

2. Publication of internal and user regulations on official newspaper. 

3. Design collection route. 

4. Develop classification of recyclable materials and compost facilities. 

5. Hire staff. 

6. Conduct User training programs: community education. 

In order to promote the use of the solid waste management (TASJ) service, as well as j 

curtail the creation of new clandestine dump sites, the following package of command and , . ~ 

control disincentives is proposed: 

a) The creation of a Municipal Beautification Law 

According to the municipal code, congressional decree 12-2002, municipalities are 

I autonomous government institutions. As such, 'they exercise the rule of government 

and manage its interest, collect and command patrimonial resources, provide local 

I public services, arrange their territorial jurisdiction, strengthen their own economy and, 

promulgate its ordinances and regulations". This legal framework makes it possible to 

create a Municipal Beautification Law, the purpose of which will be the prohibition and 

sanctioning of clandestine dumpsites, especially those associated with domestic 

waste. This ordinance will be a part of the user code promulgated by the 'Solid Waste 

Collection Service" (created as a Municipal Company) and published in the official 

newspaper. Fundacion Solar will provide technical assistance in the drafting of the 

Internal and User codes, as well as the Municipal Beautification Law. 
~. 

. ~ 

The municipality will justify the enactment of these measures based on its jurisdiction 

and on its role as guardian of city maintenance. Public and private dumpsites will be 

prohibited. In the latter case, prohibition applies as long as persons other than the I 

owner are using it, if it becomes a health hazard or otherwise damages the living :: 
environment. The ordinance will contain penalties determined by the board of directors 

of the solid waste municipal company in collaboration with the consulting committee 

I and user committee representatives. The local stakeholders will be committed to the 

enactment of the city ordinance as long as it is accompanied by an educational and 

Universiiind def Valle de Guatemala 
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I Progrunt Design for the Municipalities of 

1 ublicizing effort. This effort should include teachers, members of the church and local' 

t a system of sanctions for offenders of the Municipal Beautification Law. 

ality in agreement with its user representatives (committees o 

I neighborhood improvement and solid waste management) will set penalties for 

breaking the law. Fees will vary according to factors such as degree of infraction 

I (amount or volume of dumped trash) and the existence of previous infractions, if any, 

of the perpetrator. Penalty tables will be published in the official newspaper as well as 

rough other local announcement channels. 

I maintenance commission will be in charge of the collection of the 

penalties. The municipal company will set the collection mechanisms and associated 

receipts. Funds collected will be reinvested in the solid waste management service at 

its discretion. This penalty system a disincentive - will promote the proper verification 

of the collection system. 

nt a supplemental system of social sanctions for unpaid penalties 

According to local tradition, the municipality, based on community agreement, can 

impcse a set of social or moral sanctions in cases such as: 1) being unwilling or unable 

to pay infraction fees; 2) continuing infractions. These sanctions shall be clearly stated 

in the user manual of the solid waste collection service and shall be disseminated 

through the proper channels. Pending validation of this component, stakeholders 

I suggested examples of sanctions: 

n days of community service doing cleanup of San Juan beach. 

Community service doing cleanup of streets and plazas near San Juan. 

I Participation in the door-to-door community outreach program. 

I Other proposals that support the previous programs: 

d) Establish the Municipal Maintenance Custodian Committee. 

I LJniversidnd del VaIIe de Guutemulo 32 



olid waste municipal company, such as councilpersons of the Municipal Corporation 

and user representatives of the Solid Waste Collection Service committee. This will 

fulfill the objective of making users and elected officials share responsibility for 

enforcing the municipal law. Later on, the assistant custodian position can be defined 

so as to allow other community members to participate in this activity. 

.. 

In the role of custodians, these persons will represent the solid waste management 

company and shall notify municipal authorities in case of infraction by any neighbor. ' 

Custodians shall receive complaints by third parties and proceed to verify the 

infraction. They will be authorized to file a notice to the infringing neighbor. Custodians 

will be municipally authorized agents and will be presented to the community through 

an outreach program. They will also follow a previously well-defined procedure for 

notification of infractions. 

I .. 

During the validation process, the participants suggested that according to local 

tradition the offender should first receive a warning call and be granted two days to 

take corrective action to comply according to the ordinance. In the case that 

warning is ignored the offender will b 

e) Develop an educational program for repeated offenders. 

A compulsory short course on good environmental practices wi 

repeated offenders of the Municipal Beautification Law. Every 

I be designated by the custodian committee to conduct a one-hour session. 

1 Objective 2: Improve facilities and procedures for the collection, storage and final disposa 

of Urban Solid Waste (USW. 

Proposed MBls and voluntary me this objective are: 

a) Differentiated rates charged to households with pre-sorted trash. 

I 



I Program Designfor the Munic&alifies of' 

I 
I sustainability. To make the process easier it is necessary to educate the community on 

how and why the trash needs to be classified into organic and inorganic waste. As an 

incentive, a preferential fee will be charged to the domestic units that pre-sort their waste. 

According to a feasibility study6, the collection fee could be Q5.00 for presorted waste, 

compared to Q7.00 for non-sorted waste. 

Other programs: 

b) Develop a network of complementary waste disposal sites. 

A network of waste disposal sites is suggested in order to act in accordance with the 

environmental education programs and to encourage environmentally friendly practices 

and conduct. This "trash network" will be designed based on the priority areas identified 

on the town's map. The collection route of the solid waste municipal company should 

include these sites. . . 

~ ~ 

a program for classification and recycling of s 

Proposed activities based on a CAC model: 

a) Printing a list of unpaid fees and offenders 

In order to promote peer pressure, once per month a list will be printed 

the persons who have not paid their fees and the offenders of the Municipal Beautification 

Law. Currently, the municipality is upgrading office equipment that will allow maintenance ' 
of an updated database with the required information. . . 

Proposed MBls and voluntary measures for this objective are: 

I b) Income generated from recyclables and compost. 

The municipal company for solid waste collection will be equipped with a sorting facility f 

recyclables and a composting site. The elements of these programs, as well as the 

I 
Isabel Ibam, 2001, " Adlisis de Costo-Benefcio e Znternalizacidn de Beneficios externos de la Empresa 

nen de Aseo de San Juan La Laguna " HIVOS-Holanda. 
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tified established markets and the potential income are detailed in the Proj 

Investment Proposal. The generated income has to be interesting to the local users in 

I order to guarantee an on going recycling and composting project. This is also necessary 

to guarantee the sustainability of the company since it will have to cover fixed and variable 

I operation costs. 

. . 

I Objective 4: Educate and promote awareness of the solid waste colledion system and of" 

the recycling project. 

1 Education is the key to the success or failure of the solid waste collection system. Funding 

I will be required for the following education and awareness act~t ies: 

I 
Based on a combination of MBls and voluntary measures: 

a) Publish the 'Good Neighbor List" 

I Each month five outstanding neighbors will appear on the "Good Neighbor List" i 

recognition of their good environmental practices and for caring for the beauty of the town. 

I As a reward, these neighbors will be granted two months free of charge on the waste 

collection service and will be ~rovided with educational material to share with others. 

- 
b) Provide educational material to custodian committee. 

AMSCLAE" has offered to provide environmental educational material: pamphlets, posters ' 
and others regarding environmental cleanup, the function of the solid waste company, 

waste classification, recycling, etc. This material will be used to support the users of the 

solid waste collection service, the members of the custodian committee and those persons 

I seeking recognition on the 'Good Neighbor Lisr. 

I Other programs: 

I c) Develop an educational program for elementary schools with the sponsor Ministry of 

Education 

Autoridad para el Manejo Sostenible de la Cuenca del Lago Atitlin y su Entorno 

LIniversidud del Valle de Guatemala 
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workshops will be held with in-room and field activities in all the local schools. The 

objective of these workshops will be to inspire in children a sense of protecting the 

of their environment. 

d) Radio Educational Campaign 

An educational radio program will be developed aimed at relevant target groups; this 

program will be broadcast in the local language Tz'utujil and in Spanish. The objective of 

this educational campaign will be to incease the public awareness on issues related to the 

handling of solid waste, waste separation (using two different containen for organic and 

environmental education. 

e) Door-to-door Campaign 

and the help of other institutions has agreed to implement a door-tedoor campaign to 

promote the solid waste collection service. This campaign will add an element of personal ' 
commitment to collaborate with the waste management programs. The design of this 

campaign will be done by Fundacion Solar and will be based on materials on 

environmental education developed by AMSCLAE. 

A daylong health fair event will be organized in coordination with the pertinent authorities 

I from the Ministry of Public Health and other institutions involved with environmental 

education and community health. This activity will take place in the main plaza in front of 

I the City Hall; its main objective will be to educate the people on the relationship between a 

clean town and the health of the community. Activities within the fair will include the 

I 
distribution of educational material, free medical check ups, artistic performances with an 

environmental education theme, etc. The Solid Waste Collection Municipal Company will 



company and educating the community. 

3.3.1.2. Element: Water 

Aspect: Wastewater Management Plan 

nologies suited for the lo 

a) Develop a system of penalties for o not use septic ta 

This system of penalties will be develop following local traditions as described under th 

activities for solid waste management ( 

Proposed MBI activities: 

b) Secure the funding for the construction of septic tanks. 

The municipality has prioritized the construction of septic tanks 

domestic wastewaters as the most suited method according to the soil characteristics of 

the area. The proposal includes the organization of neighbors by barrio (sector) to monitor 

and actively participate in the construction of these tanks; each sector will be direct1 

linked to the search for funding for the construction of tanks. 

Objective 2: Achieve regional and local consensus on the subject of water management. 

I a) Participation on discussions on the subject of water use. 

I It is difficult to propose programs on wastewater treatment because the subject can be 

highly controversial and there are no legal regulations on water treatment and control. We 

I propose to facilitate the participation of communities and municipalities in meetings, 

discussion, and other activities related to the subject with the goal of reaching consensus 

among the various interested groups around the lake. 

Objective 3: Increase population awareness on the topic of water use. 

Fundacion Solar 



environmental education with be implemented and written material will be distributed. 

3.3.1.3. Element: Biodiversity 

-, - limits, which have not been defined up to now. This will help with the implementation of a 

monitoring plan on the subject of land use that will be the basis fort 

for wildlife in the region. 
. . 

ctive 2: Support the Establishment Natural Areas 

, ~. 

a) Enforce the application of penalties determined by the national laws. 

. ~ 

The national legislation already includes substantial regulation for the protection of forest 

and natural lands. The goal will be to develop the mechanisms that will enable the 

municipalities to implement those laws; these can include sanctions for the illegal 

harvesting of trees, a registration system for chainsaws, establishing fishing and hunting 

seasons, etc. The municipal committee on environment will work on the revision of these 

laws to find mechanisms to increase the level of compliance by locals. 

Objective 3: To educate the population on environmental sanitation, 

I protection, and biodiversity, : . 

I a) A program on environmental awareness, reforestation, 

areas and local fauna will be implemented together with the educational program of 

I 
the municipal company for solid waste management and collection : 

LJniversidad del VaIIe de Cumemula 
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programs such as the one implemented by The Nature Conservancy. This project 

is looking to develop a site conservation plan for the forest of the volcanic chain 

located in the southem portion of Lake Atitlan. An integral part of the project is the 

creation of municipal parks that will serve as areas of conservation of biodiversity. 

3.3.2. Municipality of San Lucas Tolim6n 

The three environmental areas that were identified by the people 

the highest priority were the same as the areas selected by the people of San Juan (solid 

waste management, waste water, and biodiversity). The proposed programs for those 

areas are detailed in this section and are summarized in Table 12. The process of 

reaching consensus among local stakeholders required more time in San Lucas Toliman 

than in San Juan la Laguna. Therefore, some of the details shown here may vary 

depending on final agreement between the municipality and the community group 

representatives. In any case, the EMS process is always one of 

3.3.2.1. Element: Soil 

Aspect: Urban Solid nagement (USW) 

Objective 1: Reduce soil and groundwater pollution by incre 

solid waste collection service and by re number of clandestine 

A solid waste collection, treatment, and disposal company is propos 

create and maintain a waste management unit managed both by municipal and community 

staff. This company will be sustainable and financially independent from the municipal 

budget, to create an additional incentive to municipal authorities and other interested 

groups to search for alternative sources of funds. The Municipal Corporation has defined 

I as a priority getting technical assistance to outline the generalities of this project. 

-Furrdncion Solar 



- - of the Municipal Management Work Plan 2002-2010, where community members 

were invited to help in achieving consensus on the municipal objectives and 

c) Municipal Environmental Commission, a municipal unit constituted by municipal 

collection, treatment and disposal service. 

I According to the new municipal regulation (starting from July 2. 2002), the most 

appropriate legal framework for this initiative is a municipal company, which allows the 

I 
users to be involved in its management, to be independent from the municipal budget, and 

at the same time, maintain a close relation with the mayor. The company could have three 

I 
Board of Directors: consists of the mayor, as 

representative; two municipal counselors as vice-presid 

th.ree members of the residents committee. 

Council: to serve the function of an Honor Tribunal; consists of three well- 

known members of the community. Its role is to help and provide counsel on 

matters of conflict. 
. ~ 

General manager: Manages the company and participates in board meetings. 

ired by consensus among municipal and resident corporations.. , ~ 

I 
A list of the steps required to start up the solid waste management mu 

company follows. The steps will be described in detail under the Project 

lnvestment Proposal. 

1. Legal counsel: 
- Draft and sign consolidation agreement for the company. 

- Draft, sign. and announce the bylaws for the company. 

- Establish user regulations to be authorized under the proposed : 
Municipal Beautification Law (see CAC disincentives, below). 

Universidud dd Vallr de Guntemala 
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EMS Propnr  Desig~ 
Sni1, 

ji)r the Municipalin 
'uarr la La~una and 

@ k'. 
an tucas Totman 
1 PrPgFBms 

I Creation of Leaal, technical a1 

~rity objectives tor S 
CAC 

*A system of 
penalties for 
clandestine 
dumpsites. 
*A system to sandon 
unpaid fees. 
*Promote a Municipal 
Beautification Law 

Element: 
Soil 

ground water pollution by 
increasing coverage ~f 
trash collection and 
reducing clandestine 
dumpsites. 

I 
municipal company 
"Tren de Aseo". 

I 

financial assistance. 

*Maintenance 
guarding committee. 
*A compulsory 
environmental 

Aspect: 
Solid Waste 
Generation education wurse for 

repeat offenders. I.' - - a I 
2. Improve fecilities for the 
collection, storage and 
final disposal of Urban 

, Solid Waste (USW). 

* Dierentlated rates *Deployment of a 
for domestic units neb& of public 
that classify waste bins. 
garbage. 

3.Develop a program for 
I classification and 
recycling 

"List of overdue 
payments and 
offenders. 

*Income generated 
by recycling and 
composting. 

*A joint educational 
program with 
MINEDUC. 
*A ~adio, door to door 
and health falr 
promotional 
campaign. 
*Providing the 
guardian committee 
with educational 

4.Educate and promote 
awareness on the solid 
waste management and 
recycling orolects 

*Publish a "good 1 neighbor list". 

2.Reach a municipal and 
Element: regional consensus on 

water issues. 

*Design of Municipal 
regulations for 
drinking water, 

i industrial, 
commercial, and 
agricultural 
wastewater 

Aspect: 
Water 
Effluents management. 

*Manage funding for 
the construction of 
neighbodwod septic 

1 tanks. 

*Create a municipal 
fund raising unit 

2.lmplement a waaiewater 
treatment and collection 
system. 

*Conduct a feasibility 
study on options for 
wastewater treatment 

1 'Encourage the 

I ZG."Ls 
3. Reduce pollution on 
San Lucas bay. 

'Evaluate wate~ 
quality of San Lucas 
*Build washbasins 

'Penalization to 
coffee production 
wastewater discharge - 

with proper drainage 

4. Water issues *Educational 
awareness. programs in junction 

with the solid waste 
and biodiversity 
educational efforts. 
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1 EMS Progrm Design for the Msrniripa1in'e.s of 

m 
Element: 
Biodivenity 

Aspect: 
Deforestation 
and Wildlife 

management plan. 

2. Support the 
establishment of 
protected natural areas. 

'Support legal 'Parlicipation in 
sanctions already in national and 
place. international 

environmental 
management 
programs. 

3. Educate the population 
on environmental 
sanitation, natural 
resource protection, and 
biodiversity. 

educational program 
'Participation in other 

2. Publication of bylaws and user regulations on the official newspaper. 

3. Design the waste collection route. 

4. Establish procedures for recyclable materials and compost facilities. 

5. Hire staff. 

6. User training programs both for staff and community. 

I 
In order to promote the use of the solid waste management service, as well as curtail the 

creation of new clandestine dumpsites, the following package of command and control 

activities is proposed: 

I 
a) The creation of a Municipal Beautification Law 

I The same legal framework that applies to San Juan (page 33) enables San Lucas to 

I create a Municipal Beautification Law, the purpose of which will be the prohibition and 

sanctioning of clandestine dumpsites, especially those associated with domestic waste. 

I This ordinance will be a part of the user code promulgated by the solid waste municipal 

company and published in the official newspaper. 

I The municipality will justify the enactment of these measures based on its jurisdiction and 

I 
on 'ts role as guardian of city maintenance. Public and private dumpsites will be prohibited. 

In the latter case, prohibition applies as long as persons other than the owner are using it. 

if it becomes a health hazard or otherwise damages the living environment. The ordinance 

I will contain penalties determined by the board of directors of the municipal company in 

collaboration with a consulting committee and remesentatives from a user committee. It is - 

I Universidad dtl Valle de Guatemala 42 
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'EMS Progrmi Design for the Municipolin'es of 

i 
8 important to consider the proper promulgation of this ordinance in order to prevent conflict 

between residents. The members of the solid waste management company should further 

1 discuss the details on promulgation 

The municipality will need a fund raising process to be able to cover the necessary legal' 

and technical assistance required to consolidate the solid waste collection company. 

Because of this need, the municipality has already decided to create a permanent fund 

raising unit. ~ ~ 

I '~ b) Implement a system of sanctions for offenders of the Municipal Beautification Law. 

I The municipality together with representatives of the user sector (Sanitation and 

I environmental education committee, Environmental Commission, and Solid Waste 

Committee) will set penalties for law offenders. Penalties will vary according to factors 

I 
such as the degree of infraction (amount or volume of dumped trash) and the prior 

infractions, if any, of the perpetrator. The amount of each type of fine to be charged will be 

published in the official newspaper as well as through other announcement channels. I ~ ,~ : ,~ 

The municipal maintenance commission will be in charge of collecting the fines. The 

I municipal company will set the collection mechanisms and associated receipts. Funds - 
collected will be reinvested in the solid waste management service at its discretion. This 

penalty system will promote the proper use of the collection system. . ~ 

I c) Implement a supplemental system of social sanctions for unpaid fines . , . 
, 

I 
According to local tradition, the municipality can impose a set of social or moral sanctions 

based on community agreement in cases such as: 1) unwillingness or inability to pay 

infraction fines, or 2) continuing infractions. These sanctions shall be clearly stated in the 

I user manual of the solid waste collection service and shall be disseminated through the 

proper channels. Pending validation of this component, local representatives suggested 

I the following examples of sanctions: 

I a. n days of community service doing cleanup of San Lucas' bay and beach. 

b. Community service doing cleanup of streets, market and plazas. 

I Universidad del Valle de Guafemolo 43 
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The mle of the municipal maintenance custodian will be filled by s 

-solid waste municipal company, such as councilpersons of the Municipal Corporation and 

user representatives of the Solid Waste collection Service committee. The objective is that 

users and elected officials share responsibility for enforcing the municipal law. Later, the 

Assistant Custodian position can be defined to allow other community members t 

participate in this activity (midwives, teachers, NGO members, hotels and restaurants 

representatives, etc.). 

Company and shall notify municipal authorities in case of infraction by any neighbor. 

ustodians shall receive complaints by third parties and proceed to verify the infraction. 

They will be authorized to file a notice to the infringing neighbor. Custodians will be 

municipally authorized agents and will be known in the community through an outreach 

o days to take corrective action and to comply according to the ordinance. In case the 

by the custodian committee to conduct a one-hour session. 

iversidnd del Valle de Gunrein 



measures for this objective are: 

olds with pre-sorted trash. 

osting program is basic to the company's 

sustainability. To make the process easier it is necessary to educate the community on 

how and why the trash needs to be classified into organic and inorganic waste. As an 

incentive, a preferential fee will be charged to the domestic units that pre-sort their waste. 

compared to Q7.00 for non-sorted wast 

mplementary programs: 

b) Develop a network of comple 

network of waste disposal sites I 

environmental education programs and to encourage environmentally friendly practices 

and conduct. This ?rash network" will be designed based on the priority areas identified 

npaid fees and offend 

the persons who have not paid their fees and the offenders of the Municipal Beautification 

Law. Currently, the municipality is upgrading office equipment that w maintenance 

of an updated database with the required information. 

Univcrsidad riel Vallr de Guntern01 
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b) Income generated from recyclables and compost. 

recyclables and a composting site. The elements of these programs, as well as th 

identified established markets and the potential income are detailed in the Project 

Investment Proposal. The generated income has to be interesting to the local users in 

order to guarantee an on going recycling and composting project. This is also necessary 

to guarantee the sustainability of the company since it will have to cover fixed and variable 

operation costs. 
~. 

Objective 4: Educate and promote a 

sorting ouf organic and inorganic waste 

Education is the key to the success or failure of the solid waste collection system. Funding : 

will be required for the following education and awareness activities: 

Based on a combination of MBls and voluntary measures: 
~. ~. . 

a) Publish the 'Good Neighbor List" 

Each month five outstanding neighbors will appear on the 'G  

recognition of their good environmental practices and for caring for the beauty of the town. 

As a reward, these neighbors will be granted two months free of charge on the waste 

collection service and will be provided with educational material to share with others. 
. . 

b) Provide educational material to custodian committee. 

I AMSCLAE~ has offered to provide environmental educational material: pamphlets, posters 

and others regarding environmental cleanup, the function of the solid waste company, 

I waste classification, recycling, etc. This material will be used to support the users of the 

8 Isabel Ibarra, 2001, " Andlisis de Cosro-Beneficio e hremalizacidn de Beneficios e x t m o s  de la Empresa 
Tren de Aseo de San Juan La Laguna " WOS-Holanda. 
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persons seeking recognition on the 

Develop an educational progra 

workshops will be held with in-room and field activities in all the local schools. The : 

objective of these workshops will be to inspire in children a sense of protecting the 

environment and producing a mo 

of their environment. 

d) Radio Educational Campaign 

An educational radio program 

program will be broadcast in the local languages Tz'utujil and Kaqchikel and in Spanish. 

he objective of this educational campaign will be to increase the public awareness on 

sues related to the solid waste collection service, the potential health problems related to 

he improper handling of solid waste, waste separation (using two different containers for 

organic and inorganic trash), the advantages of a differential fee system, and other related 

subjects on environmental education. 

and the help of other institutions has agreed to implement a door-todoor campaign to 

promote the solid waste collection service. This campaign will add an element of personal 

commitment to collaborate with the waste management programs. The design of this 

campaign will be done by Fundacion Solar and will be based on materials on 

environmental education developed by AMSCLAE. 

f) Health Fair . . 



from the Ministry of Public Health and other institutions involved with environmental 

education and community health. This activity will take place in the main plaza in front of 

the City Hall; its main objective will be to educate the people on the relationship between a ' 
clean town and the health of the community. Activities within the fair will include the 

istribution of educational material, free medical check ups, artistic performances with an 

environmental education theme, etc. The Solid Waste Collection Municipal Company will 

rornote this activity on its opening day to serve the dual purpose of promoting the new 

company and educating the community. 

.3.2.2. Element: Water 
Aspect: Wastewater Management 

bjective 1. Attain municipal and regional consensus on water issues and establish th 
egal framework for a coordinating institution. 

)Water issues round tables. 

is difficult to propose programs on r treatment because 

highly controversial and there are no legal regulations on water treatment and disposal 

control. The Municipality of San Lucas Toliman will promote the creation of regulations 

drinking water and for industrial wastewaters, especially for those coming from the coffee 

roduction industry. These regulations could also be used on a consensual basis outside 

of the municipal boundaries. 

propose to facilitate the participation of communities and municipalities in meetings, 

discussion, and other activities related to the subject with the goal of reaching consensus 

among the various stakeholders around the lake. 

Objective 2: To implement a collection and treatment sys 

appropriate technologies suited for the location. 

a) Arrange the financing for the construction of septic tanks by sector 

The municipality has prioritized the construction of septic tanks to confront the problem of 

domestic wastewaters as the most suited method according to the soil characteristics of 

LTniversidad del Vde  de Guaiemala 
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ntributing to its pollution. 

Conduct feasibility studies. 

he Municipality has recognized the re1 wastewater tre 

ollution of the lake and other water sources. With the help of the permanent fund raising 

have not been documented, we propose: 

ecessary to develop parallel incentives in order to promote the usage of these tanks, a 

II as to sanction those persons who insist on washing in the shores. The incentive and 

ntrol models selected will need to be validated by the community in order to avoid an 

onflicts. A study on the cultural aspect of the women who launder in the lake will help to 

evaluate the success or failure of the wash tanks, as well as the a n t  

) Establish a continuous system to monitor effluents coming from the coffee processing 

reas surrounding the bay. The study proposed in the previous item will reveal how much 

ollution is caused by the coffee pulp and will allow the development of a control system 



quirements, and iii) other requirements proposed by the municipality. 

bjective 4: Increase population awareness on the topic of water us 

collection system, and together with the pertinent authorities, a radio program on 

lated to good water use practices. 

Aspect: Deforestation and Wildlife 

which have not been defined up to now. This will help with the implementation of a 

rwildlife in the region. 

~. 

and natural lands. The goal will be to develop the mechanisms that will enable the 

municipalities to implement those laws; these can include sanctions for the illegal 

harvesting of trees, a registration system for chainsaws, establishing fishing and hunting 

seasons, etc. The municipal committee on environment will wo 

laws to find mechanisms to increase the level of compliance by local 

b) Participation with regional 

The municipality of San Lu participate in region 

such as the one implemented by The Nature Conservancy. This project is looking to 

m LIniversidnd de1 Valle de Guntentala 5 
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- southern portion of Lake Atitlan. An integral part of the project is the creation of municipa 

I parks that will serve as areas of conservation of biodiversity. 



ram Design for the M~~nicipalities of 

Communication 

.4.1. Action Plans for EMS Implementation 

After the Environmental Management Systems for each muni 

participatory dialogue among municipal authorities, community groups, private sector, and 

other stakeholders was held in July 2002, at the UVG Campus located in Solola. The 

objective of this meeting was to guide both municipalities on how to best implement the 

policy commitments, environmental priorities, and objectives and targets included in the 

MS program design. Following a summary presentation of the EMS process to that 

asked to work in two groups (according to the municipality they 

the UVG-Fundacibn Solar co 

rking on the topic of Solid Waste Management as this was considered the number one 

riority. Each municipality had five objectives under this issue, and for each objective, 

several targets. As shown in Tables 13 and 16, these targets were broken down into the 

actions or steps required to accomplish the objective. The suggested actions include: 

completing the required legal procedures, acquiring necessary equipment, ensuring the 

proper design of treatment facilities, training staff members, educating the public on 

environmental issues, and announcing and making public all procedures and decisions 

ade regarding solid waste management. Later on, each group defined the available 

sources (technical, legal or financial), timeffames, and responsibilities of participating 

stitutions and persons. 

In some cases, the financial resources were the most difficult to identify, especially when it 

meant assigning responsibility to a specific institution. The consulting team offered 

support in most of the actions that required technical assistance. Individuals with 

experience on specific topics (i.e. recycling, composting) offered to get involved in training 

activities. Their opinion was that staff and personnel should receive appropriate training 

that is tailored to the different needs of their functions. Due to lack of time during the 

meeting at UVG-Altiplano, municipalities and organized groups offered to work on the 

remaining issues (wastewater and biodiversity) at their own localities in similar 

U~iiversidad &I Valle & GuafemaIa 
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icipatory processes. The representative from the Ministry of Environment i 

Lucas Toliman volunteered to conduct and call the meetings for the Tolimin region. 

ubsequent meetings, action plans were proposed for the remaining issues (see Tables 

14, 15, 17). San Lucas Toliman has yet to complete the action plan for their waste wate 

to be of great value, as it opened an important communication lin 

mong municipal authorities, civil groups, private sector, and central governmen 

representatives. This in turn led to the negotiation of roles and responsibilities, a 

discussion that reminded everyone of the importance of commitment and participatory 

ssues. The discussions held at these meetings reached by far more consensus amon 

takeholders than the action plan actually reveals in its written form. For example, a 

greement between the municipality of San Lucas and the Association of Private Natural 

eserves was made in order to declare part of a municipal park as a natural reserve 

Similarly, many other actions in the 

articipatory scheme. 

he action plans presented are a first 

taken in order to implement the EMS program in both municipalities. It is up to eac 

unicipal government to further define complementary steps and to rearrange existing 

initiatives to fit the current budget and the availability human resources. It is expected tha 

the appropriation of processes by the locals will take place after an initial experience i 

~mplementing the EMS, since there was no experience in systematizing environmenta 

management at the level of municipal governments prior to this design. For this reason, 

and because much of the programs described in the EMS are dependent upon financing 

by third parties outside municipal control. the time frame for each act~vity in the Action Plan 

cannot be completely defined. Both municipal governments have the firm intention to 

comply with the goals dictated by their action plans, but are also aware that the majority of 

activities will need to be adjusted in their execution timeframe according to funding 

leverage and local processes. Therefore, trying to present a one- or two-year timeframe 

describing implementation of the EMS would be unreal at this time. Also, the need for 

resources described for each activity is preliminary and will need further refinement upon 

mplementation of each one of the programs. 
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RESPONSIBLE 

Create a permanent fund rising unit Technical as Municipalivs Technical Unit, SWM 
Committee. Municipal Improvement 
Committee. 

Technical assistance SWM Company 
collecting waste bins Q. 25,000 AMSCLAE 

Educational campaign at schools. Teachers and facilitators 6 months SWM Company, Fundsolar, MARN. 
homes and on the radio Teachers 

4. Establish fee system Identify the different types of users 
(i.e. domestic or business) 

Differentiated fee rates consider1 M Company. Funds 
type of user and if waste has bee 
pre-sorted or not 

i 
5. Fee collection Enforce Municipal Beautication Law 

Develop CAC and Incentive systems as soon as the SWM Company 
company is 
established 

Fffnrlncidn Sola 





bograni D&& jbr tlre Municipulities 

ble 13 (cont.) Solid Waste Management ~ c t i o n  Plan for San Juan 

1. Establish the recycling Feasibility studies (earthwo 
and composting options aeration process) 

2. Sell plastics and metals' Identify markets Technical assistance Fundsolar. SWM Company 

Define selling shategy Merchandising tech. Asslst. Fundsolar. SWM Company 

Technical assistance UVG. Fundsolar, Guayper 

Provide homes with 2 sacks (1 
organid 1 for inorganic wastes 

Keep waste separated in truc 

same as above 









EMS Program Design for the Municipalitic\ of 

able 14. (cont.) Wastewater Management Action Plan for San Juan la ~ a ~ u k  , ,, 

ACTIONS RESOURCES TIME RESPONSIBLE 

Establish a permanent Sinchronize and follow-up on the Human Resources Sinchronize Municipality. TASJL 
nvironmental education TASJL campaigns at schools, radio with TASJL Company. Pro-Improvement 

and door-to-door times Committee, MARN, 
Teachers. Funsolar. Amigos 
del Lago ... 

Design campaing on water sub-topicTechnlcal Assist, 
Q2.000 

. Make public the legal Publicize the results of Objective 1 Q2.000 to print 

i 
Municipality. Pro- 

ramework for water advertising material Improvement Committee 
anagement 

Conduct a regional workshop of the Technical Municipality. AMSCLAE. 
actual legal situation of the waters assistance, funding Amigos dei Lago, other 

for logistics and NGOs and private sector. 
convocation. 





EMS Progrflm 1)esign for the Munieipalitics of 

Table 15. (cont.) Biodiversity Management Action Plan for San Juan la Laguna 

~oEIJECTIVE 2: PROTECTION OF NATURAL AREAS 

ARQETS ACTIONS RESOURCES TIME RESPONSIBLE 

Establish a tree nursery Approach the Cooperative "La voz" to 
nd seed bank explore the possibiltiy of collaborative 

implementation 

1 month Municipality. Funsolar 

Acquire land and make it suitable for Land and human resources Municipality, Cooperative 
nursery "La Voz", MARN, other 

interested stakeholders 
Develop a feasibility study including Technical assistance 3 months Specialized consultant 
itemization of needs and scheduling 
activities 
Fund raising Q 50,000 ? Municipality, Cooperative 

"La VoZ' 
Project implementation Human resources, technical Municipality, Cooperative 

assistance "La Voz". Funsolar. MARN 

. Energetic forest plantlng Coordinate with tree nursery project 
nd reforestation 

. Enforce the application Awareness campaign on prohibitions Technical assistance, funding 
penalties determined by and sanctions to print dissemination material 

Train the Municipal Technical Unit to Technical asslstance 
enforce sanctions 
Develop a system to patrol the natural Salary for Forest rangers 
areas for illicit activities 

4. Equip the municipal Secure funding for purchasing Q 40,000? 
brigades for the control of equipment 
forest fires 

Train the brigades Technical assistance 

, , . . ~, , , 



1. Develop a permanent education 

Develop dissemination material 

Secure funding to print material 

. Support educational projects on Explore with the ministries of 
proved agricultural practices Agriculture and Education the 

possibility to develop joint efforts 

Develop the strategy 
Summarize existing studies on 



Table I 6. Solid Waste M a n a g e m  Rots k r  Sm Lu#s T a m  

AG I IUN3 KtSUUKGtS l lMt I 

1. Develop an independent corporate Establish an autonomous and Legal assistance 
entity separate from the municipal budget participatory municipal company 
that would provide waste management Social follow-up 

Constitutive agreement SWM Legal assistance 
Company of San Lucas TolimAn 

EstaMish laws and regulaibns Legal assistance 

Stakeholder approval of 
regulations 

Formulate Users manual Economist 

Publicat'in in Official Newspaper Q.50,000 

Strengthen the municipal waste 
management unit by following-up on 
the committees proposal 
(CEMATIARMSA) 

6 months Municipality, Environment and Cultural 
Heritage Committee, Environmental 
Education and Clean-up Committee. 

1 month same as above 

1 month same as above + 
Environment and Natural Resources 
Ministry (MARN) 

1 month same as above + MARN 

I month Fundaci6n Solar 

Municipality 

Communal Committee and Municipal 
Commission 

8 - - .. r .-.. . . 2 months Communal Committee and Municipal 
Commission -> Promote 

Q 5,090 MunicipalitylMARNlCommittes 
budget officials 

. . 
Municipality 



i Bogram Design far the Munieiyulities of 
San Juan la Loguna iurd Sarn Lucas Tohna'~ 

I 
3 16 (cont). Solid Waste Management Action Plan for $an Lucas Tolimsn 

~ B J E C T I V E  1: REDUCE SOIL AND GROUNDWATER P O L L U T ~ N  BY INCREAS~G'COV~~AGE OF WASTE CQLECTION AND REDUC~NG- 
INE D l  - 1 

TIME ' REWONSIP' E 

. Create a Municipal Solid Waste 8 months 
anagement Company I 
Increase SW collection coverage tn Define the strategy Tb,, ,nical Unit or the 

in 2 years, and to 90% in 4 year Tc SWM Committee 

Educational campaign in homes Teachers 
and schools 

Make use of public knowledge 
every step taken towards this 
target 

. Develop CAC and Incentive systems Establish MereMiated fee rates Economist Q.20,000 

2 & 4 years Technical Coordination of Educti. 

Technical Unit L, .,jn . .  - . . 
SWM Committee 

Fundacibn Solar 

Universidnd del Valle 
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Table 16 (cont). Solid Waste Management Action Plan for San Lucas Tolimhn 

BJECTIVE rORAGE AND MANAGEMEN' 

TRRGETS ACTIONS RESOURCES T W  R m B t E  

1 . ~ i k l m ~ u a t e h ~ a s  fund raisin T & M  assislance 1 year Fu&&n Sdar/UVQ (aslst. k c )  
W treatment integmrthg opun#m and A M S U E ,  MARH, Municipality 

rnmagament c d s  
I 

C o n l o d i ~ . ~ i o u s  sturtres.end T d i ~ i o a l  as&tame 2 mnths 
p- 

I 

Camamus to M i  vhich shauld be Technical assistance 1 year A M S W  
the appfopriahP land to build tha 
facility (long term) 

2. Equip the recycling and competing IdentUy the necllsrary equipment Technical assistance 2 months SWM Committee, Mwnicipaky, 
~~ for eaoh rdlvity and prepen, a Financial assistance Fwtdad6n SdadUVG 

w 
Provide for prqmr orgamin dmmdk Fimndal -a 6 W h C o m m h  
waste containen 

Univcrrsidad del Valle de Guaiemala 67- 
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! 7 y  , 
Establish the recycling and 

options 

. Sell plastics and metals to 

t 
i 

. Separate domestic wastes into 
f.  rganic and inorganic 

I '  . Compost production 

ACTIONS RESOURCES TIME RESPONSIBLE. 

Feasibility study and/or synthesize UUG - Technical assishance 2 months Comite, Municipalidad, AMsCLAl 
existing information 

Study of operations, management, FundSolar - Financial assist. 1 month 
and fees, including market 
i d e n t i f m  

Implement sorting procedures/practices SWM C--;'--y On going SWM Company 
at: homes, trucks and facillty 

Empresa Municipal to be used for compost production FundSolar - financial assist. 
Determine if earthworms are going UVG - technical assistance 2 months Cornite. AMSCLAE, Municipalida~ 

I 
Establish oomrnercial agreements Finca Sto. Tomas SWM Company 

1 raining Finca Sto. Tomas \ 
Felipe Misa, FaMan Us 



k.' !,--;.i- I. . _  , EMS Progrim Des&~t jbr the Num@plities of 
- - 

Table 18 (corirf . Sokd Waste-Management Acfiori Plan for Sari Lucas T o$rnAii 

WEGTIVE 4: EDUCATE AND SOCIALIZE THE SOLID WASTE MANAGEMENT COMPANY AND RECYCUNO PROGRAM 

PETS ACTIONS RESOURCES TIME RESPONSIBLE 

11. Establish a permanent environmental Review existing information Local organizations 6 months Departmental Coordination of 1 

I *  ducational proacam Environmental Educ@qn 
- e + w  Design hands- programs Departmental Coordination permanent 

(formal, popular) with the of Environmental Education 
participation of different groups Peace Corps, JICA, SICASA, 

Health Centers, AMSCLAE, 
Municipal and committee Tolimhn Integral School for permanent 
cam~aians Teachers. Amiaos del Laao. 

1. . . Promote the Solid Waste 

" r" anagement Company 

Reestablish Ecological Video 
Activities at schods 

Radio broadcasting and 
door-to-door campaigns 

Departmental Coordination of 
Environmental Education 

Municipality, Environmental 
1 year Management Unit. 

I Health Fairs rlealth centers on-going Heafth Centers, municipality 



E .  Pr@gwm h i g n j i i  Okt A f u n i c q d k s  of 
$ran &rm ia L q n w  dnd &a Luee T M n  

Table 17. BCodiverstty Actin Plan for San Lucas Tolimim 

ACTIONS RESOURCES TIME RESPONSIBLE 

1. D M p  a mielpal  land s m y  lnquke about Nation'a~ , Existing documents, maps, 2 m o n h  Municbality, MARN 
C '  

Land Survey's support and information 
I 

Promote and socialize Broadcasting media, radio, 4 years Municipality, MARN, 
the importance of land survey cable, AMSCLAE Environmental Commission 

Implementation of municipal Legal assistance 4 years Municipality, Environmental 
land survey: land ownership Management Unit 

Implementation of municipal Technical assistance 6 months FundSolarAJVG, CONAP, 
land survey: land use Environmental Management 

h Unit 

. Design a municipal land use and Prepare a participative plan all resources mentioned i year MAP, C O W ,  Fl mrlSolar, ' 
harragernent plan Chat includes assigning above organized commi groups 
reforestation arees (consider the Municipal 
Management Plan for 2002-201 0) 
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BJECTIVE 2: PROTE! E NATURAL AREAS 

ACTIONS RESOURCES TIM€ RESPONSIBLE 
1. Develop a forest management plan Inquire at INAB about the Technical assistance 1 month nlunicipality, MARN 
together both municipality and national BOSCOM program 
regulations institution ??a II 

m 2. Promote energetic planting and Reforestation campaigns Broadcasting meala, schools, permanent Trees for Life, MARN, 
reforestation (at least 4 thousand trees will be 4 NGO Trees for Life, MINEDUC 
planted per year) F inca Santo Tomas, Peace 

Corps 

Create buffer areas Technical assistance 5 years MARN 
(agro-forestry systems) Federico Fahsen 

Keep forest records Human assistance permanent CONAP 

Establish tree nurseries with Technical assistance, schools 1 year Trees for Life, INAB 
local species Trees for Life 

3. cr%ite a municipal unit of forest rangers Enforce current legislation Legal assistance 1 month MunicipaEty, 
ar , ~ m ~ e r l y  equip the firefighters brigade 

Recruit, train and equip staff Technical assistance 2 years Environmental Management 
Unit, CONAP, MARN 

Promote volunteer programs Peace Corps 

Exchangelshare ideas Peace Corps 1 yea1 CONAP, INAB, Municipality 
and experiences between Fsderiw Fahsen 
national and international org. Parish, Trees for Life 

& - -- .- - -  -- 
Universidad dei Valle de Guatemala 
Fundacidn Soiar 
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I 
Errvironmental Investment Plans for 

San Juan la Laguna atzd San Lfteas Tolin1d.n 

corresponding Action Plan of the Environmental Management 
tem (EMS). More than a simple collection of projects, the 
estment Plan organizes the projects in a logical timeline that is 

oherent with the developmental objectives of the municipality. It also 
llows the specific objectives developed under the EMS. The projects 
question must be the result of a participative process within the 

his document presents the guidelines for the configuration of the 
respective EIPs of San Juan La Laguna and San Lucas Toliman. This is a 
uantitative approximation and a methodological proposal for the 
sign of the given municipal plans. Therefore it is suitable to remark 

importance of relying on the Information Systems provided to both 
municipalities by the German Cooperation (GTZ) and the Municipal 

evelopment Institute (INFOM), through the coordination of the 
Fundacidn Solar-UVG consortium. This program, named "Banco 
Municipal de Proyectos" (Municipal Project Pool) permits the elaboration 
f municipal investment plans. I n  addition, it organizes the information 
bout the projects and their degree of progress. The training provided 
o the municipalities on the use and management of the Information 
ystem, has facilitated the management of the projects by the 

municipal technical units. 

o the 'importance of the municipal investment s an 
nstrument to request resources, it is important to take into 

I deration the requirements of: 
e National Public Investment System (SNIP) coordinated by the 

I 
epublic's Secretary for Investment Planning and Programming 

- and the format of proposals as required by international cooperation 
gencies. 

he investment quidelines in this documen 
guna and  an Lucas Toliman must be taken to the level of a 

Municipal Investment Plan, because it could be difficult to find funding 
for ideas not yet structured in a proposal. The initial exercise for both 
municipalities, has been to organize and group the objectives of the 
Action Plan into ideas for possible projects, to be later evaluated with 

riversidad del Valle de Guatemala 
F~dndacidrr Solar 



community's expectations. 

proper creation of an EIP its the efficient 

icipality prepares it 

constructions. 
*$Avoid dispersing or atomizing the investment. 
*:*Only include projects red as viable, 

sustainable. 

le. It helps to systematize the process of identifying projects by 

Information Systems, studies and diagnoses, or b 
a bank of investment plans. 

. EXECUTING THE ENVIROMENTAL INVESTM 

government, which will have to: 

1)Update and complete the elaboration and 
projects that sustain the investment plan 

f~rvcrsrdarl del T'alle de Guatentala 
rmduczdn Solar 



Perform recruiting tasks. 
Execute and control the development of projects. 

nt and evaluation of projects 

or resources and disbursements 

isbursements on time. The committed resources of the municipal 
udget are distributed in the payment calendar and are incorporated 

nto the monthly cash register program. In  this way, there is a 
ystematic availability of updated information to ti 
isbursements for the execution of the projects. 

.3 Verification of the institutional and operative c 

itator, more than work executor. 

Performing recruiting tasks 
he contract can be of various types and extents 

irements and they must, above all, safeguard the community 

ecutor must focus on 





Eni~ironmental Investme~it Plans for 

eneral Considerations ~ - 

ion Plan activities were established consideri 
ecome programs and projects, both for San Juan La Laguna and Sa 
ucas Toliman. The Environmental Investment Plan (EIP) groups thes 
rojects and programs into an initial approximation, susceptible t 

g sources &e defined: 

t funding, g 

Social funds, such as S 
Peace, and others. 

o Non-refundable transfers, eithe 

1. Money Quantification 

ience of the members of the 
ortium on the elaboration of sim 

irversidad del Valle de Guaten~ala 





anagement should be an effe 

gical taxes, tourism taxe 

. Solid Waste Managemen 
I. Wastewater Management 

OGRAMS AND 
THE EMS ACTION PLAN 

AN JUAN LA LAGUNA, S O L O L ~  

MANAGEMENT 



PROJECT 1: 
REATION AND OPERATION OF THE 

SOLID WASTE MANAGEMENT 
MUNICIPAL COMPANY 

rence for the feasibility studie 

technological, marketing, and cia1 requirement 

This document will allow 

ROFILE. I n  the profile for San Juan the creation of  a Municipal 

hould already be established a t  this mo 

./ Organize the Municipal Company's pers 

ridions and means of transportation. 

mount for initial investment, 

riversidad del Valle de GuatenmIa 



Et~~~~ronrnental Investment Plans for 

Monitoring and Eval 

ected results. 

ss involves the 

environmentally favorable pr 

ON SOLID WASTES 

According to the Action Plan for this municip 

participation of different target groups: a) local actors, b) schools, 
and c) the Environmental Education Committee for Schools. It 
includes specific components on the following subjects: solid 
waste, wastewater, and biodiversity management. 
solid waste subiect the training of the Protec 



environmental educatio o on the subject t 

PROJECT 1: 
UT I N  OPERATION A SYSTEM TO COL 

AND TREAT WASTEWATERS 

efine the role 

nd drainage network. 

tment executi 

TLAN'S SOUTHERN WKTERSHE 

.l Network of Groups of Neighbors 

.2 Regional Workshop 

~ e r s l d ~ ~ d  del Volle de Guafenla 





E?njiroitmenlaI Invesrmettt Plans for 

n on the current 

h forest fires 

This requires buying the 

nvironmental Education Committee for Schools. It includes specifi 
ponents on the subjects: solid waste, wastewater, and biodiversi 
agement. Activities contemplated within the biodiversi 

anagement component include socialization of forest laws, regulating 
unting and fishing, controlling tree cutting, supporting proper 
gricultural practices, and including the subject of Conservation and 

al Areas in the curriculum of local sc 
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& Jualr la Lclglirru ur~d Sun L~ictrs Tolz 

-- I 
E Environmental Investment Plan for 
San Lucas Taliman 

I n  San Lucas two (2) pagrams and ,{heir respective projects were I 

incorporated : h I 

-A 
1. Solid waste Management 
2. Biodiversity Management 

i 
I 

I 

P - R O ~ K A ~ S  AND YKUJtLIS tKUM IH 

EMS ENVIRONMENTAL ACTION P L A N F  
' 

SAN LUCAS TOLIMAN, SOLOLA 
L d  

---- -----.- ----- - -----. - 
IANAGEMENT PROGRAM 1 MANAGEMENTPLAN 

Ian( 1. Creation and M a t i o n  of 1. Land use m agement 
the SWMC plqn 
2. IncenWes and pmaltles 2. PI-okctlcm dhatural 
. systems Areas 
3. Community education 
and sacielizatbn on solid 
waste sub_trebs. 

I. SOLID WASTE MANAGEMENT 

PROJECT 1: 
CREATION AND OPERATION OF THE 

SOLID WASTE MANAGEMENT COMPANY 

1.2 Terms of Reference 

1 .  Terms of Technical Adjustment d&e!mm~ 

I s :  
. ,  - + 

The purpose of the Technical Adjustment is to put together two 
solid waste management proposals: one presented by the Lake 
Authority (AMSCLAE), and the other by the Group CEMAT-ARMSA. 
'The objective is to synthesize both proposals into one that will 
present aspects that are both technically and financially feasible. 

., 

The terms of reference are the guidelines to perform studies that 
will comprise the feasibility document for the Solid Waste 
Management Company (SWMC). The objective of this study is to 
prevent ambiguity or insufficient information to develop such 
document. It should clearly define the legal, administrative, 1 



E?ivirorrmental Investme?rt Plans for 

mic and Financial Feasibility Study 

defined in the feasibility study based on gathered informa 
m primary sources. This study should at least include: 

eting analyses, both for the expected users 
ction service as well as the potential bu 

recyclable materials. 

hould already be established at this moment. 

esources and special equipment requirem 
strictions and means of transportation. 

amount for initial investment, it 

onsidering cost variations. 

ule for executing start-up and ope 

logical framework 

.4 Monitoring and Evaluation Plan 

that it may be under control and take, at early stages, the proper 
measures to make corrections in case the activities do not compl 
with the established objectives. 



templated under the Project of Creation and 0 
MC is done considering the established results 

PROJECT 2: 
INCENTIVES AND SANCTIONS SYSTE 

socialization procedures 

ND SOCIALIZA 
L ID WASTE MANAGEMENT SUBJECTS 

anent Environmental Education Program 

ith San Juan, a permanent environmental ed 
ill be created with the participation of different target groups, 

ation of  the SWMC 

PROJECT 1: 
LAND USE MANAGEMENT P 

.1 Land Use Study 

I ts  purpose is to use a 
level, and to elabora 



f the elaboration of a participative p 
f reforesting area 

ROTECTION NATURAL ARE 

ion Management Plan 

unicipal regulations, and the support 

d reforestatio 

forest rangers unit and equipm 

e proper training of the municipal bri 
angers, providing the necessary equipment, an 

eriences on the subject. 

the infractions. 

Includes an action plan for the identificati 



, 2 .. --' 

TABLE 4.A. ENVIRONMENTAL INVESTMENT PLAW 
FOR SOLID WASTE MANAGEMENT, 

=N LUCAS TOLIMAN, SOLOLA 
-4-A 

Operation Of the financial feasibility 

--- 
1.3 Monitoring and 
evaluating plan 

3. Community 
education and 
socialization on 

PUNBIN-G SOURCES . 

#; - - * - 



E e v i r m e ~ k d  I m w s ~ t  P h f o r  
Sun Juan ftz hgunn and Snn L w m  T&R .- 

. . 
:-. .*  ., T M U  4.B. GWVIRONMENTAL IHVE$TWEWT P U N  - - 

FOR BEOBIYERSITY MIYAWMEMT 
I WLW& TOFJM~~Y,  LOLA LA 
I A + - 

FWDING SOURCES 

PROGRAMS AND 
7 =ww= NON- 

PROJECTS - , GovERNMEWT ' T- . . 
4 -  I FUNING . $. . I$* 

2. 
-, 

a- 1.1 Terms of Reference 1,250 
For.land use study TNC 1-0 

15,625 Land ips and 1.2 Land use study mamagemmnt SPANISH 15,625 2uQ@ 

Man 
COOPERAIION 

1.3 Develop a 
participative municipal 5,625 

FONACON 5,625 
land use plan 
2.1 Reforesting 2,500 

J, Management Plan TW 
2,500 

2.2 Energetic Forests 625 
and Reforesting MWF 625 

2.3 Creation of a forest 
2. Natural Areas rangers brigade and 9,375 
P ~ w b a b ~ n  equipment of the WWF -, 18.750 

,municipal brigade 
2.4 Socialization of 
natural areas prokction 3,125 

FONACON 3,125 
sanctions 
2.5 Ecotourism feaslbllity 
project in Ikutiw Hill 

I 
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. Sodid Was& Management I 
k o W  " Tren de Aseo " 

Speczalzzed TecnnzcatAHzstance to Munzczpalitzes 
Surrounding Lake Atitlan 

(USAID P.O. NO. 596-0-00-01-00113-00) 

Component of the Final Keport 
Prepared for USAID R UDOLA C, Guatemala City 

Yniversidad del Valle de Guatemala and Fundacion Solar 

Guatemala, October 2002 
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, 
"Society as a whole, is ry in the a$ a family unit that obtains' ' 

water from its own well ano throws its wasla #I Ab siipt'lc system, which happens s . 
to be near the well." 

Barry C. Field. 
1 Background 

Z 

The handling of solid waste is a matter of vital hnportance for the San Juan La 
Laguna Municipality and its inhabitants, and they have been searching for a 
sokrtion to this problem for the past years. In 1998, Fundacidn Solar started a 
strategy for the management of the Southern watershed of Lak 
the concept of environmental services. This strategy aims to defi 
favor an integrated development of rwal areas compatible with the 
induding the gender and intercultural polnts of view, and at the same 
be economically viable. If one takes into account the value of the environmental 
services, a cash flow can be established that ensures the continuity a 
these services wrthln the dynahrlcs and interrelations of the natural 

*:-- systems. ' 

In 2001, w~th the suppo of HIVOS (Nethe ands), un acior o 
series of feasibility studies to create a portfolio of projects aimed 
environmental services in two communities of the Southern watershed of Lake 
MMdn (Santiago Atitl6n and San Juan La Laguna) and later extend this initiative to 
other communities (San Pedro La Laguna and San Lucas Tolim6n). This project 
formulation process is based on a series of participative rural diagnoses developed 
in 1998 and respects the local dynamics. This means that the different local social 
groups (associations, committees and moperatives), in an open and spontaneous 
marmer, expressed their needs, ideas and aspirations. 

One of the priorities identified by the local social groups is the implementation 
of the "Tmn & Aseo de San Juan la Uglmf"' which is considered a basic condition 
for Me success of other productive and cultural projects. This need was again 
highlighted during the preparation of the Municipal Strategy Plan 2002-2010, with 
the support of the Spanish Cooperation Agency, in which representative 
commissions of all parts of the San Juan community participated. In  this plan it 
was established that among the environmental sanitation programs it was 
necessary to develop a plan for the handling of solid waste; among the strategies 
some very precise actions were identified to support this program. However, the 
municipality does not have the human, technical, and financial resources to 
concretize this initiative. 



cal need motivated economist Isabel Ib  

OS and supported technically by Fundacion Solar. This study has been used 
basis to complete the project profile for the "Tren de Aseo de San Juan" whi 

e to the expenses incurred for hea 

ncial and economic eval 

duction community. 
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w- 
Although the benefits derived from sanitation in terms of human and natural 
systems are multiple, it was decided to choose only those related to ~ubl ic health 
specifically linked with gastrointestinal disease. 

According to the calculations made, the Project seems to provide significant 
reduction in the expenses incurred for health recovery, therefore increasing the net 
income of the San Juan Community. It is evident that this benefit becomes more 
relevant for those segments of the population that are in a more vulnerable 
condition, both economically and socially. 

b The San Juan La Laguna Community 

San Juan La Laguna is located in the Southern watershed of Lake Atitlan in the 
departament of Solola. It has three accesses: a) via the Panamerican highways at 
km 148, b) by boat from Panajachel, and c) via Santiago Atitlan through a 
secondary highway. Its population is nine thousand one hundred and three 
in ha bitants (9,103), with a well-balanced gender distribution: fifty-one percent 
(51%) male and forty-nine percent (49%) female. 

Its services include paved streets, 70% electric energy, 86% latrines, 86% tube 
water, 10 schools and educational centers, a slaughter house, community phones, 
health center, Catholic and Protestant churches, and municipal and communal 
buildings. The main production activities are shaded coffee growth (which a high 
percent of the population handles organically through the cooperative "La Voz que 
Clania en el Desierto"); production of tomatoes, onions, corn, and beans; 
handicrafts (including textiles); and arts (stone sculptures, primitivist painting). 

. " ' ' - 
Profile of San Juan la Laguna 



contaminating also the water used for irrigating the season's crops (corn, 
tomatoes, and onions). + :. *. , j+2mw -3 4 CI 

mfp- . . 
. .  Y - 

1 According to &ld investigation canied out by Fundacih Solar in ~ov&nber 2001, in 13 
households during one uninterrupted week. 
2 According to study esthates that include the minimum cost for doctors' comdhtbns, 
medicines and hospital expenses for a group of 90 people that were interviewed by the 
Fund&6n Solar team in November 2001. For detailed i n f d a n ,  please rek  to 
attached table. 

4 

'8 
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1 Integrated and Lucrar~ve Solid Waste Managemenr 

Through the implementation of the Solid Waste 
"Tren de Aseo de San Juan la Laguna", and besides the inherent objectives 
environmental sanitation, other objectives linked t 
of life of the inhabitants will be simultaneously a 
will provide for the protection of its natural resources and will incr 
opportunities for earning additional income whi 
Amona t ose obiectives are the following: *.& #aa ?. ' -d 

Improve the population's health thus reducing death indexes due 
gastrointestinal diseases as well as related expenses. " 

Support the certified continuation of agro- 
that is threatened by prevailing contaminatio 

Reduce Lake Ati 
- -  

contamination thro 
clandestine waste aur . ; and direct dumping of solid wastes in the lake. 

Improve the natural environment and particularly the local landscape not 
only for the community's benefit but also aiming at improving eco-tourism 
activities in attractive sitec ,. tc .+ 

dlr 
Support the creation of local employment through the opening of new 

- 

opportunities for local small businesses, related to eco-tourism, including 
organic W e e  production, production and commercialization of herbs. dves. 
and handicrafts, among others. 

L+iiverdad &I VuUe de Guatemaln 
Funtlacidrr Solar 
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kt, Start the ex- of an integrated solid waste management model that . 1 .. 

I . ,  
.. .--'a may be duplicated i ' Atltl6n. 

F - 

Figure 1. ERectsof i , .  - 
P r, - 

Natural Systems 
Reduction of 
E~gjronmental Services 
opportunities 

diseases 
Increase of 
expenses 

' m 
1 

A 
,Production 
Systems 

ontamination of 
:raps and food 

The "Tren de Aseoff constitutes an integral initiative for d i d  waste management, 
through a financially viable micro-enterprise that is handled jointly by the 
municipality and the civii society, the latter repwsenbed by a specifk committee. 
This enterprise aspires to offer an efficient public service at a reasonable price for 
the popWtmn (954 households), and at the same time it generates significant 
income for related activities such as the use of organic matter (preparation and 
sde of compost), and the sale to recycling en-ses of materials such as 
aluminum, scrap im, and plastic. 

!!H!mE 
With the inane generated (over the fixed fee for the waste dlebion), the 
entemri 

. . to offer ( d w  8 vears of o w n 1  a qppOL 



are defined in the Municipal Act Number 02-2002. 

mponents of the "Tren de Aseo de San Juan La 

the user's education. Therefore, strategic action 
sociations need to be implemented. 

ges of Integrated Management 

Preparation of facilities 

e final disposal of the waste should be carried out in 

in order to avoid leaching of toxic material, proliferation of gases, and 
contamination. Environmental risk assesment must clearly stipulate 
contingency measures and monitoring conditions to verify the correct 



e and hygienic techniques, the organic wa 

oduction of organic waste is about seven hundred and eighty tons (780 
ns). With the sale of certified organic coffee, the making of compost 

ecomes a product that can be offered in the local market and to 
neighboring communities at a minimum price of Q18.00/qq4 ($2.31), which 

Aluminum, metals, and plastic seem most interesting, considering price and 



e costs of the annual educational campaign. The enterprise could also 
esign a policy for the purchase of materials, with the purpose of increasin 

sales volume and at the same time, increase its assets rotation, whic 
ill increase the cash flow. As part of this policy, the enterprise may 

exchange the collection fee payment for classified material. For example, 
three pounds of aluminum may substitute for the payment of the collection 

id contact with the other waste. This precaution is very important an 
from organic waste handling, which constitutes the basic matter fo 

st; therefore, all measures to avoid toxic contamination must b 

rials and the utilizatio 

e with technical I 

presented for the operation 

lined in the term of a year, which begins at the moment of obtaining financial 
sources that will serve as a 'seed fund" to initiate the program. The table 

results are being obtained, a more detailed descriptio 

Numbers regarding estimated income from inorganic materials co 





. - -* - - - r .'- , [ ,  

' -  , . . 

. r i ;  *. ',Il ' ' -  
* - L  

Table 1. Preliminary Proposal for the Tren de Aseo of San Juan LL Progrm Operation 
fi 

Creation of a Municipal 
Company with nhd 
management: 
municipality and) 
community 

W M m ~ @ m d n g ~ d a n d  
pi&W~e$lq official n-r. 
ml d the co- 

IEl internal regul6pC. 
1)3tlQa--BR 

m Q L j C V * .  

* f d m k a t ~ u b ~ ~  
-*mwW- 
m. 

*Jwwd€smal*mb 
agl#tmwwrt ww 

' mFiFqmy'$~~c#h 
I ampany through Creation 

, $reement recognition and e q d .  
mrticipation in Board of Direct- 
hb l i c  version of the Internal a# 
Uers regulationa 
Fqnctions Manu# d ' m  
Qaanization C _ h a  

*Tltqt; 

lequ'atitm ~b IC ~ m t ; n ~ m d  
w s t e  d i s p d  

+v~ronmenbl w. 
r i rcyc l~ng and c q g  

- 
Time I Exewttng Agent I 

*RernpthddW&dth gcw- 
dproach far b U # q 8 6  paimnbl. 
ParticipativewtH&6pswllh !@gal 8ssHima 

*Workshops to elaborate abqglidate the 
atutes, ob (Wbh-  
Egulations. 

m o c q ~ d ~ ~ ~  
w--=l 

j ~ ~ * ~ 4 p e - ~ ~ ~ a l 1  
: k project. Achieve synergy i@BuClprl 

dmmitments for implemen 
r tbrticipatory meetings witP 

a d  t h m q P w I W  
*P 



Financial sys 
design and 
implernentati 

-- 
EXPECTED RESULTS ION (NDlr Activiti 3ecuting Ager 

I 1 1 2 1  3 1 4 1  5 1  6 1 7 ~ 8 ~ 9 ~ 1 0 ~ 1 1 1 2 I  - 1 

IrnplmenWon of an 
educable1 and 
a ~ t ~ r t m s s  program 
about the importance 
d the use, benefits, 
and payment of waste 
colledion service fees. 

Collection process 
design. 

Classification and 
treatment process 
design. 

1 Establish fees, Rm, and soda1 
sanctions 

1 Senrices (telephone, decbidty) 
bllls and salary pawent 

N w n k  of key actors committed 
to Ihe prpject. 
Nunber of key actors actively 
partidpatby. 
Number of teachers participating. 
Number of community !s&rs 
participating. 

.Survey results on comnunity 
altude and opinion towards the 
solid waste collection service. 
Nurnber of executed radio 
PtogramS. 
Number of schod w d h p s  and 
aclivities. 

Total weight of wlld wastes. 

Weight of inorgenic wastes 
(metals, plaslic, aluminum). 
Weight of organic wastes. 
Amount of compost. 
Storage fadlies operating for 
both types of wastes. 

Ma s and workshops W#I staff. 
M ~ I  s and workshops with community 
leal 
Mec s and workshops with the community, 
by! rs. 
Cm id establish Municipal Beautif~cation 
Law; indude socidizaiion campaign. 
Establish a Municipal Beautification Law 
Guarding Committee. 
Meetings and workshops with community 
leaders 
Meetings and workshops with the community, 
by sector. 
Publication of 'Beauty Law Guards"&. 
Provide educational matwial to guard 
committge. 
Promoticnal campalgrr through local radios. 
Dax-lo-door campalgn 
Health fair 
Meeting with Minishy of Education and teachers 
to design school campaigns and workshops. 
Implement at least 5 wakshopdactivities for 
elementary school and 1 for secondary. 

I Publication of educational material designed to 
, be induded in the cumcrrlum (future experientx 

replication). 

Colldon route map. 
Prepare the truck for collection. 
Equip the staff 

Weigh organic and inorgdc M e s .  
Proper preparatim of storage fadlily. 
Train staff on inorganic wastes sorting 
technlqueo and how to handle the equipment 
Train staff on oornpost preparation 

- Fundacibn Solar 
- Municipality 
SWM Company 

- Fundacion Solw 
- SWM Company 
- Municipality 
- AMSCIAE - Ministry of Education 
and local teachers 

- Fundacibn Solar 
- SWM Company 
- AMSCLAE 
-MunicipaRty 
- Fundacibn Solar 
- SWM Company 
- AMSCLAE 

" - Universihd del C'alle de Gucrremala 
Fundcrcirin Solar 



PZ'ajurf Prufi1~ 
&>lid Waste Adt;l~@n?tfnr ~btnpuny "r~en  de A.wo. Saa Juan Lu Lmpna. Solold " 

rimeglgll0 I 1 Executing Age1 

I I 
Activities 

-FUndaClOn solar - SWM Company 
- AMSCLAE 
- Municipality 
-Community leaders 

marketing pragram. a Define marketing strategy and handing of 
qpok and inagrnlc washes . MS81ings M mcyrArbg k s i m e s .  
EnWqe vkik behem CEO and recycling 
Qminlllses. 
#e&wi(h possmi buyeFs of m p o s t  
(Wperaflve kt Yaz qw Clana en el Deskrto). 

1 ~efinequality standards 
Monitoring program imphnbsd. I m Agreement with universities to implament the lmplernentath of a 

mitoring and 
evaluation prsgram. 

 valuation &nitaring and evaluation pqcah. 

Hirspmm~mnel h t w  of earmmrnity nrembers *PosR&l sequimmmk(desaiaflan, salah,ebc). 
with M e 6  and i n a m  fmm P d m a  pvWc amcation. 
WOrksrolatedtoIheSWM CadYatoa evaluatlen. 
Company. mcardiides sdedon . HHng 

Trah hired staff. - Exemplificath by colldpg h m  clanastine. 
PWcatimr ad , Wurheaaf mmals, stdies, Field reports. 
skiksgrclgm reports, and material provided to Research. 

b m  • Data collection. 
Educational matdal elaborated for rah l  
programs, scholars and community. 
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; 1. a+atM!s I -:I The emmmlc and (Inamid feasibility study for the Solid Waste Management 
I I 

I . I h Company (SWMC) T m  de Aseo of San Juan La ~Laguna Mends to: 
1, 

'4% 

' l ! r ,  
a. Determine --term a fee and evaluate the financ~al viabilty of the 

I 
Project by cablatbg traditional frnanchl fates such as: the break-even 
point (BEP), I n v m e n t  return (IR), accotmnble return rate (ARR), net 
current asset value (PkAV), internal return rate (IRR) and cost-bmeflt 
analysis (CBA). 

b. Internalize the public bath bsue as an Wernal benefit for the 'Project, 
in order to reduce risk of gastmlntestinal diises, using the analysis of 
cost-beneflt as the Instrument. 

c. Identify the c~%~a1 cgpldlmns that must be W e d  in order to make the 
' 

Project economlcelly and financially viabte, and generate both private and 1 

2. Scope and Limitations 

The financial feasibility evaluation provides information on the Initial Investment, 
Costs of Operation (fixed and variable), and Income Estimation for the following 
eight years (initial stage) of the Project. :@~4$ 
The Public Health internalization exercise intends to measure one of the many 
benefits that the environment and its services provide. According to the gathered 
data, the good health of the Sanjuaneros results in an increase of money 
availability, and consequently the project's social benefits increase as well. The 
field data gathered to estimate the annual health expenses per capita, showed 
average values for the period in observation; therefore, the inferences will be 
rectified during the development of the technical component of the project. i 
Other seemingly obvious benefits from the environmental sanitation procedures, 
such as keeping the coffee certifications or the increase of tourism, were not 
quantified. Hopefully, these will be considered in a second phase, which will 
include a system for evaluating and monitoring the benefits. 

Based on previous studies that show a strong correlation between death risk due 
to gastrointestinal diseases and the lack of environmental sanitation, this type of 
analysis was not included in the exercise. 



,%lid lCirrte $ic~ncigc!nretrt Compnnj: "Tren de .&eo " Sm Jlrcin La Lugunn, Solola Rm 

The benefits for moderate risk groups with a heahy status, quantified in terms of; 
a v h g  in defensive expenses, show minhd vdues. Neverthdess, exhaustive, 

- information about this relationship would require designing a d namic multivaried 
moetel, which goes beyond the reach of this analysi! z& 

1 Aspects related to sdta waste mnugement Snould be further developed;, 
especially the contingency measures for the rnanagmmt of toxic and hazardous 

i wastes. 
I a- m 

It is important to note that field investigations were carried out to gather 

I information on approximate, not exact, Income Values. Two key elements, 
nece- to fulfdl the income goals that have been established and to achieve an 

- 
effective cost of operation management are the organizational capacity and ' 
training of the staff mnaging the Tren de Aseo. 

I w 

I 3. Methodological Aspects 

The preparation of the feasibility evaluation through the cost-benefit analysis was 

i carried out in collaboration with the local organized groups, municipal authorities, 
NGO's, and neighbors of San Juan. Diverse field investigations and individual and 
group surveys were conducted. Using this information, two scenarios were 

I proposed: optimistic and a pessimistic. The difference between these two depends 
on the values assigned to the conditions that may change the financial results. 

I These conditions are: 

a) Level of participation of target population in the service of garbage collection. 

Colldan senrice % cover 

2nd. Year - 15% 
3rd. Year - 19% 

N o n - d W b l e  bills of sdid 4th. Yeer - M% 
waste e tmt ion service 



rding to local organized groups, a municipal enterprise 
ted considering that: 

s a structure that tends to balance the interests of the communi 

affect the importance or efficiency of the SWMC Tren de Aseo SJL 

iences from around the world, specialized bibliog 

al inflation. I n  order to determine the actual value of such expenses, 

h~ersidnd del Vnlle de Guatemala 



nerated by the collectio 

.6 Internalization of Health a 

health recovery was estimated. Although garbage proliferation in the community 
cannot be held accountable as the only source of such illnesses, it has been 
demonstrated in similar contexts that there is a direct relationship between the 
accumulation of solid wastes and the risk of gastrointestinal diseases. Illnesses 
related to water pollution were not included in the analyses. 



invested in gastrointestinal medications per person, a survey was conducted using 

enue. Although the estimations of the individual expenses underestimate the 
total value of health recovery costs, they at least reflect a minimal approximation. 

to time limitations, the information only contemplates the following expenses: 

resenting the results of the cost-benefit analysis and the internalization o 
as an external benefit of environmental quality, the following section 

ii) The Accountable Return Rate IARR] 

small community. On average and without taking into account the fluctuation of 
the currency, for each 41.00 invested in the project, 40.23 of profit is generated. 

iii) The Break-Even Point IBEP) 



nt rate of 6% th 

expenses of the project. This ratio 

ironment constitutes an &ma1 benefit, whi 
local population and visitors of San Juan La 



properly disposed domestic waste 

le of this situation. 

order to recover their health, the pe 

60.00 / $7.70 during the first three years) is lower than 

r Year Year Year Year Year Year Year 
2 3 4 5 6  7 8 

.. . 

rage, people of S an spend 4813 ( 
gastrointestinal illnesses. 



- Environmes7tal san'llation and qudRy is a public good whose bm&b are 
disbtbukd In a generdld wey. However, the real benefits are I'rigmCr for 
tl'we who are most vukrable in financial, social, arol health term. PI 
The social bendits are the sum of the private and external benefits; 
incorporating the external benefits generated by this project will increase 
the effir:-ncy of the invested capital in ter! social gain. I im - I ne total numkr of cases of morbidity aue to gastrointestinal -illnesses is 
expected to decrease by at least 8% annually with the implementation of 
the project. 

H & 
I public health, the following interesting findings were observed: 

I 
- When applying the cost-benefit analysis imluding the external benefit regarding 3 

-3 
I .I At a 12% nominal discount rate and with an averaqe annual inflation rate of 4 ti%, the ratio of cost-benefit is 1.92. This ratio r-..rains favorable even upon 

a ~ ~ l v i n a  a nornimal discount rate of 18% (I.+, 

1' The comparison between the results of the CBR with and without the 
valuation of the health benefits shows the following: 

9 
It 

Of THE COST-BENEFIT RA 

* . 

(18Oh) equivalent to the opportunity cost in profit-generating projects. 

L 



a seed fund which wi 

sals have been 
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The current municipal government of San ~ u c a s  Tolimdn assumed ' 

office in 2000 and proposed to give continuity to steps taken by 
previous governments to treat the growing problem of Urban Solid 
Waste (USW). The mayor's office solicited the collaboration of AMSCLAE' 
to finance the construction of a sanitary land-fill with adequate 
plumbing. I n  September 2001, the assistance of AMSCLAE translated 
into the financial support for a preliminary study, titled "Center for 
Management of Solid Waste, San ~,ucas~olirn6n, Solola", prepared 
by the company DISCALCO. 
- 

I , '  . . . wr'= m 
7 - 

Later, in December 2001, M&dicos del Mundo (Doctors of the World' 1.T - - 
and a Spanish NGO financed and presented to the municipality a second 
investigation, titled "Study of the Situation of Urban Solid Waste 
and Possibilities for Solutions in San Lucas Toliman, SololB", 
prepared by the organization CEMAT (Mesoamerican Center for 
Appropriate Technology Studies). Compared to the study produced by 
DISCALCO, whose emphasis was purely technical, CEMAT carried out 
preliminary sociological research with the support of the Committee for 
Education and Environmental Health of San Lucas Toliman. In this way, 
the latter had a broader understanding in terms of the administration of 
the service (approprizL- costs, routes, etc.) 

Both of the aoove mentioned studleg exhibit strengths and 
weaknesses, but neither arrives at a consensus on how to establish the 
management of solid waste. Ever since the municipality of San Lucas 

a solicited funds for the construction of these installations for the 
treatment and management of wastes, they have faced the problem of 

I prioritizing these two studies. The problem has only become worse due 
to differences of opinion among members of the municipal government 
and representatives of civil society, who either pleaded for additional 

l investigations or proposed to utilize specific sections of one study or the 
other to form a hybrid that could better respond to the needs of the 

1 
community. Nonetheless, there was not a local technical unit capable of 
mediating conflicts between factions and of providing the necessary 
technical adjustments to produce just one solid document. 

I d . 3  
Authority for the Sustainable Management of the Lake A t i t l h  Watershed and 

1 Surroundings 

IF&,- del Fail& de Gulrtenroln 9- 
Fun-! &Ssiat. 

-* $q;-z 



f the civil society in the design of the Environmental Management 
System (EMS), the local actors solicited the Fundaci6n Solar-UVG 
consortium to prioritize the Urban Solid Waste program within the 
omponents of the EMS. As part of this component, they solicited the 

nsortium to elaborate a concrete and final proposal for the treatment 
nd management of USW. The Municipality clarified their disinterest in a 
hird document over the same topic, but rather their need for a 
onsolidation of the two existing studies. The first step, as agreed upon, 
ould be for the technical unit of the consortium to revise both 
ocuments and complete a comparative analysis in order to dictate the 
rms of technical adjustment for each study. The environmental 

conomist and the environmental engineer of the unit, each in his area, 
roduced the necessary terms of technical adjustment presented here in 

community of San Lucas has asked 
cise a step further to create only one document with all of the 

ecessary specifications to be submitted for funding. This would imply 
~ntroducing an economic and financial evaluation, preparing a cost- 
enefit analysis, revising the designs for existent infrastructure, makin 
e necessary improvements, and, above all, being able to initiate a 

lalogue between the different local actors. Only this way could they 
rrive at a consensus concerning which components of each study 
ould be prioritized and how to design the admini 

vision of the collection service. 

time and resource limitations, the scope of 
does not allow for the final results of the activities described above 
However, the Fundaci6n Solar-UVG consortium has recognized the 
elevance of the initial negotiations between municipal authorities 
rivate businesses, and civil society, and has committed to provide 

support and technical assistance even after the finalization of the 
present project. I n  fact, the social component of the unit is preparing a 
concrete proposal for the administrative management of the USW, to be 
presented by the mayor to his municipal party. This will be the first step 
in gaining the absolute support of the municipal government for the 

roposal of management and order of USW, formulated as a part of the 
MS. Throughout the succeeding months, the work unit will continue 
ith the processes before mentioned, and started in San Lucas as a 

esult of the EMS, and support the search for resources to financially 
cilitate the activities derived from this initiative. 



olid waste. On average, seven tons of solid wastes a 
In this community of around 13, 400 people.' 

two studies that have considered the need 
in San Lucas to continue recycling and usi 

d inorganic materials more efficiently and effectively. I n  this "Terms 

posal. The evaluated studies were: 

iduos S6lidos en San Lucas Tolim6n), September 

study presented by the CEMAT-ARMSA Group. 
SITUATION OF THE URBAN SOLID WASTE AND 

amounts of generated solid wastes. However, the marketing part of the 
study was not well developed and was lacking information regarding: 
the real and estimated demand of the users of the collection service, 
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/id Waue Mmcrgmt in Son L R ~  To7itnrin. SoloM 
Technrcal Tt~mrs of:lnjustrnent 

the total income of solid waste management, a 
necessarv to fine-tune these numbers. I 

On crie other hand, the DISCALCO proposal presents a practlc 
solution to the construction of infrastructure that would optimize th 3 
unloading, sorting, and management of inorganic materials, and the 
preparation of compost, as well as acquiring tools and equipment for the 
staff in charge. What is really valuable in this proposal is that it 
provides detailed information on physical investment and minimal 
required equipment (Q.720,331.63 / $90,041.45), to implement a 
sanitary process for solid waste management. It also provides 
Environmental Impact Assessment, mitigation procedures, contingency 
plans, security measures, and an .$nvironmental monitorina ~ l a n  for the 
project. 

- 
A comparative evaluation of these two proposals is provided in the 

following sections. 

- 
I 11. EVALUATION BENCHMARKS -- ~~ 

D For a comparative evaluation of the two proposals (DISCALCO and 
CEMAT-ARMSA Group), the . . following formats - were considered as 
benchmarks: 1 

h 
The format suggested by . '-[nstitute of Economic and for the 

SALDARRIAGA, 1995). 
preparation and execution of Municipal Investment Plans (SANIN y 

* + I 
The f3mt a pro, 1s at p re - reas l~ l l l ~  level requlrea ~y the 
National PUDIIC Investment System (SIVIP) in Guatemala, 
promoted by the Secretary for Investment Plar~ning and 
Programming of the Presidency, (SEGEPLAN). 

In order to facilitate the comparison and evaluation of the pf@osa& I 
the information was synthesized and organized in tables. 

-. E 

. I 

Lhirmidad del I'alle dc. Guatmatu 
Fun~ibcidlr Solar 
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Solid W i t e  Mm~g@ment in Sun Lt/cu.s Tolhbt, Solnlri 
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The comparative analysis for both proposals is shown in tables 
2 and 3. Table 1 presents the twelve key common aspe 
and 3 show the proposals analyzed for the five elements considered in a 
feasibility study: administrative and legal, technical, marketing, 
,financial, and environmental. Table 2 is for the DISCALCO proposal and , 
table 3 is for the CEMAT-ARMSA proposal. It is important to note the 
contribution of the DISCALCO proposal in matters of itemizing the 
investment costs of the physical construction, and the CEMAT-ARMSA 
Group's effort to unify previous studi-. 

'The DISCALCO proposal agrees v-ith that of the CEMAT-ARMSA 
Group in that it uses the same database for solid waste amounts and 
composition, and the same operational concept of handling and finalk 
disposal in the Environmental Impact Assessment and the Monitoring 
Plan. Nonetheless, the DISCALCO proposal does not define the legal 
and administrative conditions of the Unit, whereas th 
proposal does. 

TABLE 1 x 

- COMPARATNE ANALYSIS OF PROPOSALS 
, .  ACCORDING TO KEY ASPECTS 

ASPECTS 

rroject lor aoria waste Management 
in San Lucas To l idn :  October 2001. 

Environmental Impact Assessment 
Study for the Project of the Center 
for Solid Waste Management of the 
Urban Area of San Lucas Tol idn,  
SololQ: June 2002. 
3 Based on the CEMAT- -MSA 

I study 
-. 

ustitication I Since there is no proper management of 
solid waste in San Lucas T o l a n ,  it is 
necessary to establish the basic and 
hctional infrastructure to provide 
sanitary management. 

Description Design and construction of the basic 
and complementary infhstructure for 
the adequate sanitary and environmental 
management of solid waste in San 
Lucas T o l M .  

Life expectancy Sixteen and a half years 

31 Y OX tne Lurrent >nuanon 
U n Solid Waste and ProbaL.- 
S ( ~ i o n s  in San Lucas Tolimin, , 
Solola: December 200 1. 

I 
The critical conditions of solid , 
waste management in San Lucas 

Organize a SWMC (Tren de Aseo) 
and a Plan for the collection and 
transport of solid wastes, and the 
design of a subsystem for treatment 
and final disposal of solid waste. 
Twenty years 



Project Profile 
Wnste A.larrugenrc.nr in Son Lricas Tolirn~irr, Solold 

Technical Ternr.r c!j':l Gustnz~?rrt 
- .  . , 

TABLE 1 (cont.) h' C o I w p m T I w  ANALYSIS OF m o p o s A L  
ACCORDING TO KEY ASPECTS 

I 
muaicipal land in San Lucas ~ o k n  Highway: municipal land in San 

Lucas To l idn  

Investment Costs Q.720,33 1.63 or $90,041.45 Q.3,297,170.00 or $412,146 (fmt 3 
years). 

Operation Costs Not established Q.577,824.00 or $72,228 (annual 
average for the first 3 years). 

Investment and Operations Request to AMSCLAE for the initial Municipal donation (fust 3 years, 
Financial Sources investment. then auto-sustainable). 
Beneficiaries 13,277 inhabitants in 2001 with 2.7 1% From 12,000 to 15,000 inhabitants 

. annual growth rate 

I 

' 

Cost per Beneficiary _. Not established Not established 
Estimated Income Not established Q. 666,000.00 or $83,250 

1: '( Community Participation Not established Through Environmental Education 
Program 

Executor Not established Solid Waste Management Unit, 
- 1  created together with the 

Environmental Management 
DepartmeM. 

urce: elaborated with information provided in the prq0sals.A- 2002. 



TAB* 2 
COMPARATTVE ANALYSIS OF THE SOLID WASTE MANAGEMENT PROJECT C 

Highlighting Feasibility Elements in DISCALCO Proposal -+ 

r !. I 
DEVELOPED ASPECTS 

I I I I I I 

Solid Was~t: 
Management I San Lucas DISCALCO 

TolimBn, SololB. 
September 2001 I 

Identification of 
regulatory legal 
framework: 

* Current 
Construction 
Laws in 
Guatemala and 
Hiring Laws of 
the State. 

3 Environmental 
Laws, Lake 
Atitlh's 
Declaration of 
Protected Area, 

I and related laws. I 

Analyzed in 
"Technical 
Terms of 
Adjustment" 
engineering 
component 
(section IV, 
herein) 

Not specified: 

Cites waste 
production from 
the CEMAT- 
ARMSA study. 

Life expectancy: 
16.5 years nvironmental 

Initial investment 
(Q.720,33 1.63 1 
$9004 1.45 ) 

Details materials and 
labor budget to buiid 
infrastructure: 
3 Build composting 

and unloading 
areas 

3 Construction 
a Operation 
a Abandonmeut 

laborates an 
nvironmental 
anagement Plan: 
* Mitigation 

measures 
Seismic F 

I Ditches I contingency I 
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s d  W M ~  D I S C ~ O  . DeBhes the executive 
Mmageaeot -: 
Ssl Lucm 

Toimhn, S d d h  =r Municipal 

!3eptember 2001 commission or 

, t n  :\# II . , I  

responsible 

- " I  
committee. 

A t '  

nvironmental 
onitoring Plan: 

a Environmental 
law enforcement 
and monitoring. 

Monitoring of ' 

specific 
requirements of the 
pmject suggested by 
the corresponding 
authority approving 
the EIA. 
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Does not precisely 
define the 
administrative figure 
in charge of the Centep. 

for Solid Waste 
Manag-, nor its 
oqgnization and 
functim. 

4!d and 
drninistratiuecoets 
are not dehihl. 

Financial and 
economic feasibility 
we not evaluated, and 
basic inforrnation on 
the following is not 
available: 

On the monitering 
pba. 

= Emiha* 
procedures xe not 
defined. 

= Pllpds movement 
= Current Net Value 

(W 
3 Intend Retuin 

Rate (IRR) 
3 Cost-Benefit 

Analysis 

The level of goal 
I achievement can be 
dukmiued thnmgh 
an evaluation pracess 

3 Mdmklg*rs 
missing 
verification 
indicators, which 
are only proposed 
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TABLE 3 
COMPARATIVE ANALYSIS OF THE SOLID WASTE MANAGEMENT PROJECT;- 

Highlighting Feasibility Elements in CEMAT-ARMSA Proposal 

Study on the 
Current Situation 
of the Urban Solid 

Wastes and 

in San Lucas 
I Probable Solutiov~ --- 

Tolimin, Solola. 
(Pre-feasibility 

Phase) 

December 2001 

legal dispositions: 

* Community 
regulations and d d e s  
for solid waste 
management. 

3 Sta r s  Manual of 
Functions. 

* Create and equip the 
SWM Unit under the 
Environmental 
Management 
Department. 

"Technical 
Terms of 
Adjustment" 
engineering 
component 
(section IV, 
herein) 

management 
capability analysis: 

3 Daily and annual 
production of urban 
solid wastes-(organic 
and inorganic), by 
sector (domstic, 
commercial, 
institutional). 

Service demand 
analysis: 

s Assumes 80% 
active users for 2 
years. 
s Diffaential fees 

3-year Investment: Decrease 
Q. 3,297,170.00 or 

' 
environmental impact 

$412,146. thru development of 
manuals for every 

Operation Costs phase of the project. 
(assuming 80% active 
users): Monitoring an1 
Q 577,824.00/$72 ^^3 supervision tbru rr 
(average for the fi Environmental 
years). Management 

Department and 
~ e s u l r s  after 10 y 
at 12% discount: 

I 
Cost-benefit relation = 1 1.23 I 

(Q20/$2.5, 
Ql0/$1.25 and VAN=Q. 1,4 15400 or 
Q6ls0.75) $176,925 
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TABLE 3 (cont.) 

COMPARATIVE ANALYSIS OF THJ3 SOLID WASTE MANAGEMENT PROJECTS 
Highlighting Feasibility Elements in CEMAT-ARMSA Proposal 

ExecuCTve ity: 
= Srbsldlze &e 

s Mu~llclpa~ity thru the for low-income Non-refundable 
creation of a SWM m. proposal of 88% of the 
Unit, assisted by the initial investment. The 

Cwent  Situatiun -on C d t k e  

of the U h n  M 

&restation project 
* Assuming oaks of 

earthwom+coapPt, 
but does not identify 

Decaalrrr24P1 

I 



COMPARATIVE ANALYSIS OF THE SOLID WASTE MANAGEMENT PROJECTS 
Highlighting Feasibility Elements in CEMAT-ARMSA Proposal L .  

1 OMlTTED OR NOT THORO ;HLY DE :LOPED ASPECTS 

Study on the Even though mixed 
Current Situation management was the 

of the Urban initial intention, 
- Solid Wastes and Municipal 

+ Probable management is 
a %lutions in San 

.ucas TolimPn, A ;uggested without 

SololB. explaining how the 
(Pre-feasibility identified difficulties 

will be improved 

December 2001 

Does not go 
deeply into 
marketing 
strategies for 
compost sale. 

Needs to go *' 
deeper into 
differential rates 
and real payment 
capability studies. 

Does not go deeply 
into funding sources 
and information on 
municipal contribution 

No clear information 
on adrmnistrative 
costs for the creation 
and operation of the 
SWM Unit. 

2 



IV .  TECHNICAL TERMS OF  ADJUSTMENT^ 
- - 

In this section, technical terms of adjustment are suggested in order to 
complete both project profiles for San Lucas Toliman. Since some of the 
information provided in these studies is implicit, this technical terms of 
adjustment document will help to identify the missing information and 
make recommendations. Three guidance documents were considered for 
these suggestions: 

r the Solid Waste Management, San Lucas Tolimdn, 
S~lola'~, elaborated by the Design, Calculation and Construction 
Company (DISCALCO); a 

on the Situation of the Urban Solid Waste and Probable 
s in San Lucas Tolimhn, Sololhf', elaborated by the 

can Center for Adequate Technology Studies (CEMAT); 
4 

ental Impact Assessment for the first proiect. 
by PROVIDA Company. 

11. TERMS OF ADJUSTMENT . . 
A) CENTER FOR SOLID WASTE MANAGEMENT, San Lucas Tolimdn, 

- -. I 

The document Technical Specifications, its budget, and co~responding ' 
blueprints were reviewed in order to identify deficiencies. The following 
are some recommendations that may complete the information provided 
in this study. 

a) About the solid waste measurement studies 

i) Waste production per capita: 
I 
r 

. J  

The waste should be weighed on a scale, for example a 400-pound 
scale. The waste collected by sector (low, medium, high) is 

3 The Technical Terms of Adjustment were elaborated by Alejandro Gir6n Braghirolli., 
Civil Engineer Colegiate No. 1352. 

(iiri\~c.,si(/rt/ iltll I;izllt. cle? Guate~t~al~ 
F~rnd(rt:ic.jn Sol(~r 



d properly identified 

o the following groups: 

lastic, used tires, leather. 
rom construction sites), batteries. 

Ily sorting the wastes, each kind is put i 

ind of waste is recorded. 

iv) Physical and Chemical Analysis: 

phosphorous, potassium, calcium, magnesium, copp 
manganese, caloric values. 

About waste collection and trans~ortation 

DISCALCO should design the Collection Rou 
ntly these are empirically designed. Regarding part-time wo 







Project fivofile 
. , Solid 1Tiure A,lnnrrgenretr/ hi Son L1rca.s fi l irnu~r. Solold 

Teol~nicir l Tclrn~s of' A cQustrncvzt 

- 8& : 
1) Both proposals provide useful information on the current situation of So1i1.j 1 i 

Waste Management in San Lucas Tollmbn. w p L ;  ,:' 

41 
C 

2) It is fundamental to continue the feaslbllity evaluation and reconciliation : 

process. The two proposals, taken together, constitute a pre-feasibility 1 , document that requires further terms of adjustment in order to optimize 7e 

the economic analysis. L fi I b .  - 

6 ,  

3) The suggested Technical Terms of Adjustment can help to clarify and , : 
delineate the feasibility study and the f'inat design of the solid waste I i 
management process. In order to develop the main operational and ' 3 ' ;' 
sustainable aspects, the following should be elaborated: 

b - + < .  " a) The ideal administrative body to operate the system, considering 1 
polit 11, financial, and legal viability. ! P 

t I 
' 4 

D) A mar~ering srracegy ror me system's by-products, and tu-determine 
the payment rates for potential users according to  community reality. . 

1 

c) The precise measurement of solid waste composition can be done with 
! 

, . 
the help of UVG students in collaboration with the Municipality - ., , I , : 4 "4 

d) Economic indicatm can be refined through the definition of the 
administrative body, the real informatlan on demand of by-products, 1 
and the real offer of collection service. 

e) Indicators and logical framework for the Monitoring Plan, 
Environmental Impact Assessment, Project Execution, and Evaluation 
can be identified. 

4) The most important aspect of the Terms of Adjustment is that they should 
contribute to the ideal profile of a solid waste management project in San 
Lucas, considering and reconciling the interests of both the Sanitation 
Committee and the Municipality in order to benefit the community. This 
document is intended to contribute key information for designing and 
implementing the project. 

Urrirw.sidad dtt lidlll& riQ O ~ D V M ~ / &  
Fundacidn Solar 

- .  - -. - 
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Technical Teinu of'Arlfwtmt7nt Y 
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