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EXECUTIVE SUMMARY
 

A four-week training workshop in pumping technology for small
 
community water supply systems was provided for ten Guatemalan
 
engineers in July 1982. The training project was provided at
 
the request of the USAID Mission in Guatemala to fill an im­
mediate need of 9gencies providing water to small communities.
 
The primary local impetus for the project was Agua del Pueblo,
 
a Guatemalan private voluntary organization (PVO) which forsaw
 
the need to train their engineers as they received increasing­
ly more frequent requests from lowland communities where
 
gravity flow systems are not feasible. Locally participating
 
agencies included CARITAS, the Guatemalan Office of Community
 
Development, and the Guatemalan Department of Environmental
 
Sanitation ii the Ministry of Public Health. Technical as­
sistance in the form of training expertise and professional
 
engineering expertise in pumping technology was provided under
 
OTD 	No. 76 by the WASH project.
 

This project has significance for the international water
 
development training field for the following reasons.
 

o 	 Need: Traditionally little practical training in pumping
 
technologies is provided to the public sector/PVO en­
gineer., He must often gain knowledge through trial and
 
error. Most highly experienced pump system design special­
ists are employed in private firms. They, in turn, have
 
often learned by interning under a specialist. This op­
portunity seldom exists for the predominately young
 
engineers who work in the public sector in developing
 
countries in village level water supply.
 

o 	 Model Development: This project establishes a training
 
model which demonstrates that it is possible, in a
 
relatively short time, to train engineers to apply pumping
 
technology to the most common local needs. The model uses
 
a four-week, carefully planned workshop training process
 
with field application and practical training methods. The
 
model is adaptable to agency needs throughout the
 
developing world.
 

o 	 A Paradigm for Technology Transfer: This project uniquely
 
combines the expertise of training technology specializa­
tion and engineering specialization to transfer knowledge
 
and 	skills. Normally a practically experienced engineer is
 
not 	a trainer. In this project training technologies such
 
as case study, task teams, problem solving, field visits,
 
demonstration, and simulation were conducted by engineers 
serving as trainers, with the backstopping of a training
special ist who was not an engineer. By using this training 
approach, the experienced engineer was able to distill 
years or knowledge and skills and transfer them to other 
engineers with no previous experience with pumping 
systems. 
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The following prc,ducts were the outcome of this project: 

o 	 Instructor's Manual: A complete manual in Spanish was 
prod ced to g-~ide luture instructors or to serve as the 
basis for adIfaptattion to other si tuations. The manual 
ConsistS- of weekl y henchma rks for the course, day-by-day 
training dnsigris laid out in the sequence of instruction, 
field visit protocol.s and chc;(;klists, case study guides 
(with the cases (' ilculated and solved), weekly evaluation 
forms, daily journal forms, guidelines for experiential 
learning, and 1eC.ture notes ard/or lecture reference 
guides. 

o 	 Student/Instructor Referen.e Manual in Pumping: A com­
p1et r,-i-,rnc.e -in-,is Tdeveloe--d (me-stTy in Spanish) 
which will serve fui;ure instructors and trainees and which 
is now belng uscd by course graduates. The manual contains 
all the theory tiecessary to work with the four types of 
pumping sytri;t.ew; covered in the course; case studies, ca­
talogue sanpl es, examples of previously solved problems, 
formiulas for ena I cilating systom curves, and diagrams and 
graphics. Th( reerence manual was designed to be an in­
tegra1 pari of the work! hop method and to be of future use 
for the gradates 

o 	 Traini ig0O tcome: Fouir loca l agencies in Guatemala now 
have engineers with the demonstrated capability of using 
examT, cs o)f pumping technclogy for small community 
systems covr-d in the workshop: centrifugal pumps with 
horizon t.,1 and ver rii n I a xial mounting driven by either 
el ectri s or int.erri:1 fo)mhmist ion miotors, hydro-racs, and 
w i ndrn i I s rhe eneers are able to select the right pump 
for the s(ys: 2 ;, d,:gn the .ystLem, and select the correct 
pi pe and I(!-I() r t',br ytem.t1e 


Summary o)f Recrnen,-ation 

The followinvg r.,onm--datiori are presented as pcssible future 
projects which Id jpon expertence ofhi it 1-hIc this work: 

o 	 As thr, nesti ari s t.i. co!irse! should he given inhe other 
Spanish .penk i r, co ritries. Adap tjation to local conditions 
shoi I d me ! . inin i.t.:, 

o 	 A cort' )t Inr i Ij ?; Frem d"rvrelopinf, countries who are 
po to rtia I :r ii i;1',r;.r t () shoir I dc be(T identified and 
prepare(- ,- ,,i tiic - - a l a ', '.ksY ps; ha siii on this model. 
Thi: wi I ,i tJ m r-, "apahi i Lty F - (tchnology transfer 
,vivlhiu tI e ',- I'JC!II,c cet~intr'ic: 

0 Whn 1,p'i r; ,- i a hreve on mi-- of e.. [) tI' n, t) occur by 
combi-n in, Spr i sh :;i,"k g cunt riesI'mi.Oi. with Lar training 
need, they I hoo! c)rgan nder WASH -,I)()nI-,orship toe u.eo 

provi 'I , ni ,i !r;1 fn iln ,il)irf., l; ch nolugiOS .
. i n 

V 

http:sytri;t.ew


o 	 Similar efforts in other parts of the developing world
 
should be pursued to develop practical training in pumping

technology or other needed areas using the Guatemalan
 
workshop approach as a model. A great deal of prior plan­
ning and design is required if the effort is to be suc­
cessful.
 

o 	 The demonstrated success of combining professional

expertise in training with professional expertise in
 
technical specialities to produce technology transfer
 
shouldI be repeated when other similar problem 
areas or
 
needs arise.
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Chapter 1
 

BACKGROUND
 

1.1 Request from Agua del Pueblo
 

In August 1981 Agua del Pueblo (ADP), a Private Voluntary
 
Organization (PVO) formed in 1972 to work in Guatemala on
 
rural water supply and latrine programs, requested technical
 
assistance through the USAID Mission for a training workshop
 
which would provide their engineers with the capability of
 
workihn with water systems which are alternatives to gravity
 
flow. The original request, clarified by subsequent dialogue
 
with the Water and Sanitation for Health Project (WASH) and
 
USAID, led to tw- primary objectives for technical assistance:
 
provide training for Agua del Pueblo engineers and other
 
private and governmental agencies and develop a training model
 
which could later be converted by ADP into training for para­
professional technicians.
 

Chronology of Key Events
 

Needs assessment February 1-5
 

Design and preparation meeting May 3-4
 

Design of course and 
preparation of materials June 21-July 2 

Delivery of workshop July 5-30 

1.2 Justification for Request
 

ADP had been assisting small villages in the highlands of
 
Guatemala to develop gravity-feed systems for drinking water.
 
With the decrease in the number of suitable gravity fed sites
 
and the increasingly difficult political situation in the
 
highlands, ADP was experiencing a need to plan, design, and
 
construct systems with alternative technologies for pumping
 
and treating drinking water for villages. Specifically they
 
were interested in learning more about pumping systems which
 
use small pumps (powered by both electricity and internal
 
combustion engines), hydro-pumps, and wind-powered pumps.
 

Agua del Pueblo was not alone in the need for technical as­
sistance in pumping technologies. In Guatemala there was 
little experience with pumping technologies which served the 
small commlnit:y. Most engineers working within the Ministry of 
Public iealth Division of Environmental Sanitation, the 
National Office of Community Development, and Caritas, had 
received numerous requests for pumping systems from villages. 
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The engineers working for these agencies were young and
 
inexperienced with alternative technologies. Opportunities for
 
receiving practical training did not exist. The higher educa­
tion institutions (such as the Central American Regional 
School of Sanitary Engineering in Guatemala) provided theore­
tical preparation but little applied training.
 

1.3 	 Scope of Work 

By December 1981 a scope of work was developed and approved
 
which would provide for development and implementation of a 
training course to meet the above need (see Appendix A). The
 
scope of work called for six project phases: 1) collect back­
ground du io." 2) conduct a detailed needs assessment with ADP 
and cooperating agPenci.e.; 3) design and develop a workshop 
with all attendant planning and materials; 4) conduct the 
workshop; 5) assist ADP in adapting the workshop for training 
paraprofessionnals; and () conduct a paraprofessional workshop. 

1.4 	 Synopsis of Needs Assessment Activities 

An initial nneds assessment visit was made to Guatemala by an 
engineer and ,)- training specialist during the first week of 
February, 1982. This visit had the following objectives: 

o 	 Identify the course participants and determine their
 
background and experience.
 

o 	 Determine Agiia del Pueblo's and the other participating 
agencies ' expec tat ions of the course content and 
me thodol ogy. 

o 	 Determine the training methods used by ADP to train para­
professionals and structure the course within this re­
plicable rnethodology. 

o 	 Deterrnin(! the need for and availability of local resources 
for coil rso deli;.7ery. 

-. need inter-agency in 
content i, d develop in formation about participating 

o 	 Dletrmi.n the for coordination course 

afgentc ic-i 

o 	 Roa-eh a ,'rkiug arement with ADP on the overall scope of 
wo.Y-; o' ,;re c',,:ent, methodc)logy, time frame, and sub-

The aobv o-,,ct ,es were reohcheI,dliring the or",-week visit. 
Al1 :; ind.en, as course participan':s were inter­i Identi fled 
viewr(l, lmekg.;roind datta was gathered on like-ly part icipants to 
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determine course level, local resources were identified, and a
 
set of agreements on subsequent steps were agreeded upon with
 
ADP. At the same time an outline of cou'se content was devel­
oped.
 

1. 4. 1 Course Content 

The primary focus of the content was determined to be 
electrical and internal combustion powered pumping systems,
with an emphasis on how to select the proper pump for typical
 
Guatemalan vil lages. In addition, a review of wells, sub­
terranean water, handpumps, hydro-rams, and windmills was
 
agreed upon. It was thought that the request for treatment and
 
storage systems would be difficult to cover within a four week
 
course, but this question was left open until the planning and
 
design phase of the project. 

1. 4. 2 Course Methodology 

It was agreed upon with ADP and recommended that the course 
methodology stress practical, experiential, problem centered 
training within a workshop format (rather than a traditional
 
course). The primary vehicle for learning and integration of
 
knowledge was determined to be the case study method, using 
cases of the most likely situations which an engineer working
 
at the small village level (1000 inhabitants and fewer) would
 
encounter. Field visits were determined to be feasible and
 
were made an integral part of the methodology.
 

1. 4. 3 Course Materials and Resources 

It was decided to develop a course reference manual in 
Spanish, given that most of the literature on pumps exists in 
English, and that a set of materials supporting course goals
would need to be assembled regardless. Examples of projects 
which had be(n developed by Guatemalan agencies (in larger
systems) wer- gathered, and visits were made to local shops
and pump .;1Ippl y hou1s;vs to verify availability of resources. 

1.4. 4 Clarification of Scope of Work 

It was determined that ADP was sufficiently experienced at 
training par,,tpro fess Lonal s to complete phases V and VI 
(develop and del iver a workshop for paraprofessionals in the 
course content, aft-ft:r learning from WASH consultants) without 
addit on'it suipport from WASH. 
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Chapter 2
 

PLANNING AND DESIGNING THE WORKSHOP
 

2.1 Planning Activities: The Need and Importance of Planning
 

The plann' , activities undertaken to develop this four-week 
workshop included a series of steps and more than 30 person­
days of effort. Subsequent to the needs assessment, a Spanish 
speaking engineer in the U.S. immediately began to develop an 
introductory manual in pumping technology. A qualified
Guatemalan engineer was identified to serve as the workshop 
technical trainer during this phase. A short planning con­
ference was held in Guatemala to lay out course objectives and 
a working sequence of training activities and to define plan­
ning and development tasks. This was followed by training
 
design and materials development conducted separately in
 
Guatemala and the U.S. by the technical specialist and the
 
training specialist. During the two weeks prior to the work­
shop, a training design was put together along with a draft
 
instructor's manual and a student resource manual. This final
 
preparation period took place in Guatemala.
 

The importance of all of this planning activity cannot be
 
undecJstimated in achieving a well structured workshop which
 
is conducted using experientiaj, methodology. A case study
 
can,:ot be thrown together at thp last ninute, particularly
 
when it includes 12 problem steps and a reference manual. This
 
workshop used four such case studies. Field sites 
must be
 
researched and visited to ensure that they provide examples of
 
engineering which parallel course content. Workshops and dis­
tributors need to be contacted to provide pump and pipe
 
samples, etc.
 

2.2 Initial Design Meeting
 

An initial workshop design meeting was conducted in Guatemala
 
City, which included the director of Agua del Pueblo (Carlos
 
Gomez) and the two-person WASH consultant team (an engineer
 
identified as the workshop technical instructor and a training

spucialist identified to provide training and workshop design
 
expertise). The objectives of the mreeting, held 
on May 3rJ and
 
4th, 1982, were as follows:
 

o 	 To reach final agreement on the specific workhsop
 

content.
 

o 	 To establish written goals for each component of the
 
workshop.
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o 	 To determine a tentative sequence and flow of the
 
training activities and display them in block
 
calendar form.
 

o 	 To discuss workshop methodology between the two WASH
 
consultants and define what written materials, equip­
ment, field sites, and resources would be needed.
 

o 	 To develop a workplan to address workshop materials
 
development, design, and support reeds prior to the
 
workshop.
 

o' 	 To determine roles and team assignments of WASH con­
sultants and Agua del Pueblo.
 

o 	 To establish the exact dates of the workshop.
 

The results of this conference met the above objectives and
 
are detailed below.
 

2.2.1 Workshop Goals
 

The following goals were developed on the basis of discussion
 
and review of the initial goals, taking 4nto consideration the
 
available time of the workshop and the feasibility of del­
ivery. These goals represent agreements between the course
 
instructorq and Agua del Pueblo.
 

At the end of the workshop, the participants would be able to:
 

a) Discriminate among technological options which are altern­
.tive to gravity flow systems for provision of water with­4

in the constraints of acceptable levels of potability.
 

b) 	 Identify types of pumps in general and their uses (centri­
fugal, well pumps, hydro-ram); discuss sources of energy
 
and their applications; demonstrate knowledge of the
 
applicati.on of selection of pi.pe.
 

c) 	 De ;ign a system for the selected option in each case,
 
taking into account the optimization of concurrent factors
 
such aq economics, technology, and socio-cultural con­
cerns. Within the design, be able to work with (at least)
 
the following three major pumping technologies:
 

- Centrifugal pumps (horizontal and vertical)
 
- hydro rams
 
- Positive action pumps (haid- and wind-propelled)
 

d) 	 Within the above three options, demonstrate knowledge of 

the 	 following factors: 

Pumping curve 
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- Economical velocity of pumping
 
- Purchasing specifications
 
- Delivery inspection and testing
 
- Mounting
 
- Site-testing of pump with source. 

e) 	 Apply the skills and knowledge acquired in the workshop in
 
a real field situation; and be able to transfer knowledge

and skills to the technician level appropriate to the
 
program needs of the sponsoring institution.
 

f) 	 Discuss opportunities for coordination among the institu­
tions represented in the workshop at the level of the
 
engineer.
 

2.2.2 	 Component Objectives 

The 	 following represents an outline of the subject-matter for 
the development of specific learning objectives and lesson
 
plans for each general goal.
 

Introductory Material
 

a) 	Course Goals and Objectives, Goal Agreement, Expectations
 
and Norms, Ice-Breaker
 

b) 	Types of Pump: An Introduction
 

- Positive displacement 
- Kinetic: centrifugal, piston: axial and mixed, re­

generative 
Special types: jet, ejector, air, ram 

c) 	Sources of Energy (motor-driven):
 

- Electric motor
 
- Internal combustion: gasoline and diesel
 
- Windmill
 

d) 	 Pipe
 

- Materials: PVC, Galvanized iron, cast iron
 
- Criteria for selection: life span, use factors
 
- Fittings
 
- Accessories
 
- Specifications.
 

Specific 	Case Study Examples
 

Case A: 	 Project with a centrifugal pump, horizontal axle
 
(surface source)
 

- Selection criteria 
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- Pumping curve 
- Economical velocity
 
- Selection of the appropriate pump
 
- Selection of the appropriate motor
 
- Suction
 
- Data for installation and planning 
- Controls 
- Additional. equipment 
- Specifications for acquisition 
- Mounting 
- Reception testing 
- Operation manuals 
- Maintenance manuals 
- Economic and socio-cultural factors for target popu­

lation of this selected alternative.
 

Case B: 	 Project with a centrifugal pump with vertical axel
 
(well source)
 

- Selection criteria
 
- Aquifer pumping test 
- Pumping curve
 
- Economical velocity
 
- Selection of appropriate pump
 
- Selection of appropriate motor
 
- Selection of the transmission
 
- Installation data and plans
 
- Controls
 
- Additional equipment 
- Location of wells: general introduction to aquifers
 
- Ecoromic and socio-cultural characteristics of the 

target population with relevance for this selected
 
alternative
 

- Specifications for acquisition
 
- Mounting 
- Operation manuals 
- Maintenance manuals 

Case C: 	 Project with hydro-ram
 

- Selection criteria
 
- Basic information
 
- Types of rams: imported, 
local manufacture
 
-
-
-
-
-

Details of installation, plans 
Additional equipment 
Speci f icat tons for acquisition 
Moun ti ng 
Ope..ration and maintenance 

Case D: Project with reci-procal pump powered by windmill. 

-
-
-

o lec t ion criteria 
Basic information 
Types of pumps 
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- Types of windmills 
- Additional equipment 
- Specifications for acquisition 
- Mounting 
- Operation and maintenance 

2.2.3 Draft Sequence of Workshop
 

The following chart represents a first draft of how the work­
shop content would be sequenced and an approximation of hours
 
intended per component. During the final design phase, which
 
was to take place during the two weeks prior to workshop 
delivery, this schedule was to be adjusted.
 

2.3 	Development of Training Materials
 

A student reference manual was developed (a copy is in the
 
WASH library) to contain all of the necessary training
 
materials and handouts for the workshop. The manual contains
 
the four case studies used as the basis for the workshop. They
 
were designed to provide maximum lea.rning for typical situa­
tions in Guatemala. A wealth of reference material is compiled
 
in the manual so that the student may use it as a guide to
 
future problem-solving in pumping systems. The manual was de­
signed also to serve the student with all of the information
 
necessary to solve the case study problems presented. The
 
manual is bound into two volumes and contains approximately
 
1,000 pages. Manual content includes:
 

o 	 Introduction: Course content, schedule, case study method,
 
benchmarks, and goals for each week.
 

o 	 General Information: Sector analysis of water in
 
Guatemala, introductory manual on pumps (Carlos Borge),
 
procedures for designing pipe systems, pump selection
 
guide, bibliography.
 

o 	 Lecture Readings: Types of pumps, sources of energy and
 
catalogue selections on motors, slide rule for electrical
 
wiring selection, notes and catalogues on pipe, couplings
 
and fittings, slide rule for selection of pipe.
 

o 	 Case Studies and Supporting Materials: (Sections 4-7)

Four case studies, (centrifugal pumps with a horizontal
 
axle, and with a vertical axel, hydro-rams, and wind­
mills). Supporting materials include calculation of
 
curves, NPSH, water hammer, catalogues, electric motors,
 
diesel motors, installation, mounting, reception, testing,
 
operation, maintenance and controls.
 

o 	 Pipe Hydraulics: Notes on the hydraulics of pipe.
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SELECTION OF ALTERNATIVE TECHNOLOGIES 
FOR POTABLE WATER SUPPLY TO RURAL COMMUNITIES 

Schedule of Activities 

lay Tuesday Wednesday Thursday Friday 

Week I Orientatin & Goals Pumps Pipes Motors Case A 
Pumps Motors Motors 

------------------------------------------------------------ ------------------- ---------------------

Case A Case A Case A Case A Case A 

Week II Case B Case B Field Visit Case B Case C 
-------------------------------------------------------------------------------------------------

Week III Case C Case C Field Visits Field Visits Case D 

Week IV Case D Case D Institutional 

Coordination 

Conclusions & Transfer to Work 

Planning 

Applications Conclusions & 
Closure 

AM 8-9 

9-9:50 

10:10-11:00 

11:00-12:00 

PM 2-3 

3-3:50 

4:10-5:00 

5:00-6:00 



o 	 Resolved Problems: Examples of problems which have been 
solved; laws of affinity, system curves, economical 
velocity, economic comparisons of pumps, NPSH, pump selec­
tion, cost benefit study, calculating annual operation 
cost, hydro-ram selection.
 

2.4 	Development of Instructors' Manual
 

An instructors' manual (copies available through WASH) in 
draft forn, was developed during the two weeks prior to 
workshop implementation. This last planning effort, along with 
the development of the student reference manual, brought the 
content and methodology into sharp focus and resulted in the 
final schedule which appears in the next section of this 
report.
 

The instructors' manual was drafted both to use for workshop 
delivery and to serve as a guide for future instructors. 
During the workshop delivery, this mJanual was sharpened and 
refined after each session. The content of the manual in-
SLudes: 

o 	 Introduction: Workshop description, general goals and 
objectives, use of the manial, workshop methodology,
schedule, the use of the journal in the workshop, and 
evaluation forms. 

o 	 Day-by-Day Designs: A training design is provided for each 
session, complete with session objectives, activities, and 
content guides. This part of the manual is divided into 
weekly sections with goals and benchmarks for the week.
 

o 	 Annexe.- The annexes include the solutions to the four 
case studies (for instructor use only), a Spanish-English
vocabulary of pumping terms, and graphics and illustra­
tions.
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Chapter 3
 

IMPLEMENTATION
 

3.1 	Introduction: Dates, Location, Participants
 

The workshop was held in Agua del Pueblo's Guatemala City
 
offices and training room from July 5 through July 30, 1982.
 
The 	workshop was entitled "The Selection of Technology Altern­
atives to Graiity for Water Supply to Rural Communities",
 
although the instructors and participants commonly called it
 
"The Pump Workshop", as this was the focus of the activity.
 

There were ten participants from four agencies in attendance.
 
All the participants were younger than 30 years of age and
 
none had been working in his field more than five years; many

had worked a good deal less. Eight of the ten participants
 
held engineering degrees and two were finishing up their last
 
preparation for final exams or thesis. None of the partici­
pants had worked with pumping system design or pumps before.
 
Most had worked with gravity flow systems, some extensively.
 
Although the participants had received some general theoretic­
al introduction to hydraulics in engineering school, the
 
concepts and formulas were rusty and needed to be dealt with
 
in the course as review. A list of participants and agencies
 
follows:
 

o 	 Ministry of Public Health, Division of Environmental
 
Sanitation
 

Pedro Saravia
 
Betsy Thompson (Peace Corr- Volunteer)
 
(third name is missing on list submitted)
 

o 	 Office of the Presidency, Community Development Office
 

Juan Nitsch
 
Emilio Aragon
 
Ruben Dario Calderon
 

o 	 Caritas, a dependency of the Catholic Church
 

Adalberto Quinones
 
Porter Rivers (PCV)
 

o 	 Agua del Pueblo
 

Emelio Falla
 
Carlos Cordon (Guest)
 

The training site was a large room with desks, chairs, and a
 
blackboard. Newsprint and colored magic markers were used
 
extensively for drawings. Although most activity took place
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within the training room, short trips were made to pump 
distributors, repair shops, a commercial engineering firm with 
a catalogue library, and six different field sites where 
installation examples could be studied and critiqued. Each 
particLpant brought a hand calculator and they were provided 
with a student reference manual and two slide rules; one for 
calculating electrical wire, the other for calculating pipe. 

3.2 Methodology: Extended Case Study Method 

A variety of experiential, adult learning methodologies were 
used throughout the workshop. The primary approach underlying 
all of the methods can be summed up with the statement, "Let 
them learn by doing it themselves; then let's all learn from
 
what they did."
 

The key learning vehicle in the workshop was a series of 
extended case studies. This is a particular variation of case 
study methodology which is problem centered. The case study 
was structured in two parts; a general description of a 
community situation needing to transport and distribute water. 
Facts were builIt into the situation so that the student could 
focus on alternative solutions to solving the overall problem. 
The second part of the case study was a breakdown of the case 
into a series of step by step specific problems. This was 
called the "case study guide." After presentation of the 
overall case, the instructor would ask the group to work on 
sub-problem number one in task teams. After this was com­
plated, the students would present their proposed solutions 
which would be critiqued. 

In order to solve the sub-problems the students needed theory 
inputs. These were available in a variety of forms: they could 
get the information by reading the reference materials in 
their manuals, and/or short lecture-demonstrations would be 
given by the instructors. Tha students were even required to 
leave the classroom, go to distributors and select locally 
available or orderable equipment using current catalogues, 
calculate prices and d cost-benefit analysis on the useful 
life of the system. They were also required to do independent 
study and assist each other in task teams. 

After a particular case was completed (or at some point near 
completion), a field visit would be made to inspect installa­
tions similar to those in the cases. A field visit protocol 
(an inspoction form) was developed which required the student 
to ce I leet data on the field visit. These data were then 
anal ysed hack in the classroom and the students and instruc­
tors nri tique d the instal lation. By the time the case study 
was completo (severa I clays of work), every step in system 
destiqn, c alculation, selection of equipment, pturchase , inspec­
tion, installation, maintenance and operation would be 
covered. This method is summarized in the following graphic. 
(See figure 1). 

-14­



Case Study
 
Presented
 

Case study broken Theory Inputs:
 
- Instructor lecture/demonstration
 

- Reference Manual 
- Short field tasks

Students solve each 
 - Home work and independent study
component problem 
 - Team work 

aeStudents present
 
options selected
 

Class & instructor 

critique
 

Feld trip Data collection: Field trip 

/ protocol
 

Field trip critique
 

Caestudy summary" 
generalizations &
 
applications
 

Figure 1: Extended Case Study Method
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The 	entire focus of 
this case study method was toward prac­
tical application. The assumption was always "You are going to
 
be doing this on your job next month; be sure you can do it."
 

3.3 	Goals, Objectives and Sessions
 

The goals and objectives noted previously (2.2.1, 2.2.2)
 
became the guiding goals for the workshop. These were se­
quenced and broken down into weekly benchmarks (at the level
 
of expected outcomes for a given week). In turn, for each
 
session, a guiding goal or objective became very specific for
 
the session. The weekly benchmarks and sessions are listed
 
below 
(the specitic session objectives are in the Instruc-tors'
 
manual).
 

Benchmarks, Week one
 

By the end of Week One, the participants would have:
 

o 	 Understood the methodology and norms of the workshop
 

o 	 Understood and agreed to the workshop objectives
 

o 	 Had a general introduction to the types of pumps which 
were appropriate to the four case 
studies in Guatemala
 

o 	 Had a general introduction to the types of motors avail­

able for the case studies 

o 	 Had an introduction to pipe
 

Sessions, Week one:
 

Mnnday:
 

1) Introductions, 
Goals of the workshop, Methodology,
 
Workshop norms (2 hrs)
 

2) Pumps which apply to water supply projects in Guatemala (3
 
hrs)
 

3) General introduction to pumps: Hydraulics (1 hr)
 

Tuesday:
 

4) Introduction to pumps: Hydraulics (continued) (2 hrs)
 

5) Introduction to motors (2 hrs)
 

6) Case Study A: theme, case presentation, source's rate of
 
flow, schematic
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Wednesday:
 

7) Introduction to pumps (Centrifugal), (2 hrs)
 

8) Hydraulics of pipe (2 hrs)
 

9) Case A continued: Theme, economical velocity (2hrs)
 

Thursday:
 

10) Pump assembly: Visit to repair shop (2 hrs)
 

11) Introduction to motors, electrical (2 hrs)
 

12) Case A continued: Theme, system curves
 

Friday:
 

13) Introduction to couplings (2 hrs)
 

14) Introduction to pipe: Specifications, connectors,
 
selection (2 hrs)
 

15) Case A: Theme, continuation of system curves.
 

Benchmarks, Week Two
 

By the end of week two, the participants would have:
 

o 	 Studied and applied Case A: Centrifugal pumps with a
 
horizontal axel
 

o 	 Studied and applied the techniques necessary to determine
 
pumping economical velocity, and developed system curves
 
for pumping, laws of affinity, and suction head
 

o 	 Learned how to select a centrifugal pump mounted with a
 

horizontal axel and powered by an electric motor
 

o 	 Learned how to write specifications for pumping equipment
 

o 	 Learned techniques for reception testing and mounting a
 
pump
 

o 	 Studied factors necessary for operation and maintenance
 
and how to use the corresponding manuals
 

o Made field visits to installations similar to Case Studies
 
A and B and critiqued Case A installation.
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Sessions, Week Two:
 

Monday:
 

(Note the sequence of sessions were changed due to
 
logistics so the session 
numbers are not sequential this
 
week. They are presented in the order in which they were
 
given.)
 

28) Case study B: Theme, presentation of the case, sources of
 
water, rate of flow, schematic (I hr)
 

29) Methodology of conducting a pumping test (2 hrs)
 

30) Selection of a turbine pump, vertical axel with 
a combus­
tion motor (3 hrs)
 

Tuesday:
 

Field visits: Submersible electric pump, horizontal axial
 
pump, couplings
 

Wednesday:
 

Field visits: Diesel motors, horizontal axial turbine pump,
 
hydro-ram
 

Thursday:
 

16) Case Study A continued: Theme, laws of affinity (2 hrs)
 

17) Case A: theme, specific velocity ( 1 hr)
 

18) Case A: Theme, NPSH (1 hr)
 

19) Introduction to Water Hammer
 

Friday:
 

20) Case A: Theme, pump selection (4 hrs)
 

21) Case A: Installation scheme, controls 
and additional
 
equipment (2 hrs)
 

Benchmarks, Week Three:
 

By the end of week three, the participants will have:
 

o 
 Studied and applied Case Study B: centrifugal turbine
 
pumps with a vertical axel
 

o Learned how to select 
a turbine pump with a vertical axel
 
powered by an internal combustion engine
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o 	 Learned to select a submersible pump powered by an
 
electric motor
 

o 	 Studied and been introduced to subterranean water
 

o 	 Studied the methodology for doing a pumping test
 

o 	 Made two field visits to installations corresponding to
 
the Case studies and applied their accumulated skills
 

o 	 Learned to appropriately locate a pumping station
 

o 	 S'tudied and applied Case Study C: Hydro-rams'
 

o 	 Learned to select the appropriate hydro-ram for a par­
ticular situation 

Sessions, Week Three: 

Monday: 

23) Case Study A: Theme, electric motors (1 hr) 

24) Case A: Specifications (1 nr) 

25) Case A: Mounting and testing (1 hr) 

26) Case A: Operation and maintenance (2 hrs) 

20) Student presentation of solutions, case review (2 hrs)
 

Tuesday:
 

31) 	 Case Study B: Theme: continuation of case guide, system 
curve (4 hrs)
 

32) Selection of turbine pumps with a diesel motor
 

Wednesday:
 

35) Field visit: Windmills, city of Guatemala pumping
 
purification plant 

Thurday: 

33) Ca';e B: Continuation of study guide, presentation of 
solutions (4 hrs) 

34) 	 DIvesLigation of ground water (2 hrs) 

Friday : 

37) 	 Case C: Theme, presentation of the case, water sources, 
rate of flow, schematic (1 hr) 

-22­



38) 	Installation and selection of a hydro-ram, case
 

presentation of solutions
 

Benchmarks, Week Pour:
 

By the end of the fourth week, the participants will have:
 

o 
 Learned different ways to construct and design hydro-rams
 

o 	 Studied and applied Case D: Windmills
 

o 	 Studied sources of information on wind
 

o 	 Learned to select a pump powered by a windmill
 

o 	 Learned how to determine the specifications for a windmill
 
and understand maintenance and operational requirements.
 

o 	 Reviewed all of the case studies, 
cleared up misconcep­
tions and developed criteria for the selection of the
 
right equipment available locally.
 

o 
 Discussed and developed criteria for interagency coordina­
tion at the engineer level
 

o 	 Considered ways to appropriately transfer their knowledge
 
to all necessary project interfaces
 

o 	 Evaluated the process, goals and achievements of the
 

workshop
 

o 	 Completed the graduation ceremony.
 

Sessions, Week Four:
 

Monday:
 

39) Case C: Theme, different types of Hydro-rams (3 hrs)
 

40) Case D: theme presentation of the case, calculation of
 
rate of flow, water sources (3 hrs)
 

Tuesday:
 

41) 	Case D: Theme, selection of a windmill pump (4 hrs)
 

42) 	Cases C & D: Specifications of operation and maintenance
 
(2 hrs)
 

Wednesday:
 

43) Review: Criteria for equipment selection, local conditions
 
(3 hrs)
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44) 	Interagency coordination (3 hrs)
 

Thursday:
 

45) 	Applications and conclusions: How to transfer knowledge to
 
necessary project interfaces (3 hrs)
 

46) 	Applications and conclusions: Review of principal skills
 
and knowledge of the workshop (3 hrs)
 

Friday:
 

Final' evaluation (4 hrs) 
Closure and graduation
 

3.4 	Staff
 

The staff for the workshop consisted of two Guatemalan
 
engineers, one Guatemalan hydrogeologist, and a training
 
specialist from the U.S. The principal workshop instructor was
 
an engineer with an M.A. in hydraulic engineering from the
 
University of Minnesota. The secondary instructor held an M.A.
 
in sanitary engineering from UC/Berkeley, and two sessions
 
were given by the hydro-geologist, who held a PhD from the 
University of Neuchatel, Switzerland. The training specialist
 
was bilingual and held a BA from UC/Berkeley and an MA from
 
Antioch University in E7ducational and Social Psychology (see
 
resumes attached, Appendix D).
 

The staff was exceptionally well qualified for a course of
 
this type. Both principal technical instructors had more than
 
20 years of practical experience working within Guatemala,
 
both for public institutions and in private engineering firms.
 
They were familiar with what was feasible locally and could
 
arrange quick access to innumerable local resources, field 
sites, local repair shops, local distributors, pumping 
installations, and guest lecturers. Both were exceptionally 
supportive of the training methodology which the training 
specialist was bringing into the workshop. There was a healthy 
blend of practical experience and theoretical preparation
 
among the staff.
 

3.4. 	1 Staff Roles 

Because of the unique blend of specializations among the staff 
it was important th-at roles be defined clearly. The lead 
instructor was responsible for delivering the technical mate­
rial on ! dali lv basis and briefing the secondary instructor 
and any guosts on the technical development of the workshop. 
The Lraini, g speci.alist was responsible for designing the way 
the 	material would be presented, working with the instructors 
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ahead of time, watching the delivery, and debriefing the de­
livery after each day. 
In addition, the training specialist
 
was rewriting the instructors' manual and documenting the
 
design as it unfolded each day. Logistics were handled by
 
both.
 

The training specialist was also responsible for communicating
 
weekly benchmarks, doing group maintenance tasks (such as the
 
weekly feedback session) and managing the evaluation sessions
 
and any non-technical sessions.
 

The combination of specialties served 
to produce an effective
 
course delivery and was a key factor in the success of the
 
program.
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Chapter 4
 

EVALUATION OF RESULTS
 

4.1 Overview
 

Various methods were used to evaluate the workshop. Formative
 
evaluation was conducted each week by using a trainee reaction
 
opinionaire and a verbal feedback session. Measurable (sum­
mative) evaluation was conducted daily and at the end of each
 
case study presentation by examining the results of the cal­
culations and problem solving steps which each participant

carried out. By reflection and discussion on the two above
 
methods, the instructors were able to adjust the pace, pre­
sentation, and level of instruction, and make some final deci­
sions on how to improve the next workshop. An evaluation
 
should be conducted by WASH within six months to determine the
 
extent to which the participants are able to carry out suc­
cessful field work on pumping systems. This would provide a
 
measure of final course results which was not within the scope

of this effort. This section summarizes a) instructor evalua­
tions, b) weekly opinionaires and c) final evaluation forms.
 

4.2 Instructor Evaluations
 

The instructors' observations of all participants during the
 
case work indicate that they successfully completed all of the
 
cases, were able to make all the necessary calculations, met
 
all of the tiaining goals and objectives, and should be able
 
to apply the workshop skills and knowledge in their work.
 

The participants were highly receptive to the practical
 
methodology, demonstrated a lively curiosity, and worked
 
diligently throughout the four weeks. The level of instruction
 
was appropriate for most of the participants. Some worked more
 
slowly than others, but the pace was altered to ensure that
 
everyone understood all of the material before proceeding.
 

In retrospect there are some things thac would be changed to
 
make the material fit into a more effective learning scheme.

The original design was logically sequenced (and the in­
structor's manual reflects this original thinking). However,

due to a series of logistical constraints, the schedule was
 
altered. As a result some of the case studies overlapped in
 
treatment and some field visits were made before the parti­
cipants had enough information to be able to knowledgeably

critique what they were seeing. This required that they gather

data, then reflect back on the field visit after the fact.
 

-30­



Another area which should be improved, given a future oppor­
tuni , is the instructor preparation for using experiential 
methodology. A workshop of this nature should allow a two or 
three day period of staff training for familiarization with 
experiential methods. This did not take place because of time 
constraints. Consequently, some of the instructors were more 
successful thpn others in working a case study and following a 
methodology which stresses student responsibility. The 
training specialist, therefore, was required to work daily 
with he instructors to improve their methods without having 
had the benefit of laying a basic methodological foundation. 
This proved awkard at times, especially with guest instructors 
who moved into an ongoing set of procedures and group norms. 
The worst feedback from the participants was in situations 
such as these. 

4. 3 Student Evaluations: Weekly Opinionaires 

To interpret the following results, a Likert scale of 1=low, 
5=high was used to measure goal achievement. Comments are sum­
marized and translated from Spanish to English. 

Week 	# I
 

A. Achievement of Goals 	 Score
 

i. 	 To understand the methodology and norms
 
of the workshop; to understand the 
objectives ............................... 3.8 

2. 	 General introduction to the types of 
available pumps which apply to the case 
studies .................................. 4.3 

-3. 	 General introducti- to the types of 
motors available whtch apply to the 
case studies ................................. 3. 8 

4. 	 Introdu( tin to the types of pipe 
ava i lab l . ............................... 4. 4 

5. 	 Case A: Economical ve]ocity ................... 4. 5
 

6. 	 System curves ................................ .. 4. 8
 

7. 	 Introduction to couplings ................ 3.8
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B. Level of instruction 

The level of instruction 	to this point is:
 

Too 	simple Appropriate More complex than Much more complex
 
necessary, but than desirable
 
understandable
 

1 8 1 

N = 10 respondents 

C. 	 What skills and knowledge stan)d out as significant for
 
this week?
 

Types of pumps, types of motors, use of pumping and system 
curves, couplings, economical velocity, calculating pipe,
 
learning how to use catalogues.
 

Week 	# 2 

A. 	Achievement of Goals
 

1. 	 General introduction to goundwater
 
and pumping tests ........................... 	 3.13
 

2. 	 Field visit. Know visit protocol, Cases 
A and B applied............................ 4.33 

3. 	 Learn laws of affinity ................. 4. 11
 

4. 	 Learn specific velocity ................ 4.44
 

5. 	 Learn NPSIf ................................. 4. 33
 

6. Learn Water Hammer, 	 an introduction .... 4,00 

7. 	 Pump selection, Case A................. 4.22
 

8. 	 Installation schemes, Case A ........... 3.50
 

Week 	 # 3 

A. 	 Achievement of Goals 

1. 	 Learn to select a vertically mounted
 
axle) turbine pump powered by an
 
internal combustion engine .............. 
 3.8 

2. 	 Learn t select an electric submersible 
pump ....................................... 4. 1 

3. 	 Study the methodology to conduct a
 
pumping test ............................... 
 3.4 
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4. 	 A basic introduction to aqu ifers and 
subterranean water ......................... 3. 6 

5. 	 Field visits: windmill and pumping
 
station, water t reatment plant .......... 
 4.0 

6. 	 Case study C, Selertion of a hydro-ram, 
theory of rams ............................... 3. 8 

B. Level -)f Instruction 

The level of instruction to this point is: 

Too simple Appropriate More complex than Much more complex 
necessary, but than necessary
 
understandable
 

5 	 2 

N = 7 

C. 	 What skills and knowledge stand out as significant for 
the week?
 

The selection of a turbine pump with a vertical axel powered 
by a dtese[ engine. 
How to conduct a pumping test 
Introduc tion to hydro-rams 
Submersible pumps 

Week 	 // 4 

A. Achievemont. or Goals 

1. 	 Learn methods of hydro-ram construction.. 4.0 

2. 	 Case D: earn sou rces of information on 
wind ani the select ion of windmill 
driven pumps ................................ 3.5 

3. 	 Compariso)n of (,,e studlies: developing 
cri te ria for' pump and syntem selection... 4. 1 

4. 	 To explore ideas for int;tragency 
coord i nati on ................................ 3. 8 

5. 	 To consider methods for tra. :; oring 
know 1edti, , to the neces:s:ary project 
interfaces and others at work ............ 3. 9 
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B. Level of 	Instruction
 

Appropriate 	More complex than
 
necessary, but
 
understandable
 

5 1
 

N=6
 

C. 	What skills and knowledge stand out as significant for
 
this week?
 

Selection and design of hydro-rams
 
Selection of windmills
 

4.4 	Student Evaluations, Final Course Evaluations
 

The 	following evaluation questionnaire was given the last day

of the workshop. The results are tabulated and presented with
 
the 	questionnaire. Comments are recorded as given and trans­
lated into English. All comments are recorded and if comments
 
were 	repeated, they are only listed once.
 

Final Evaluation Questionnaire
 

1. 	What do you consider to be the strengths and weaknesses of
 
the workshop?
 

Strengths:
 

o 	 The technical material covered especially the fol­
lowing areas: centrifugal pumps, submersible pumps,

parameters of pipe design, hydro-rams, motors,
 
couplings, systems curves, pumping test, cost
 
analysis, norms and specification of system design

and construction, pump selection.
 

o 	 The course established a good foundation for con­

tinued learning.
 

o 	 The field trips for application of knowledge.
 

o 	 Learning how to use the catalogues.
 

o The applied nature of the workshop.
 

Weaknesses:
 

o 	 The presentations on aquifers and ground water needed 
more time. 

o 	 The light treatment of windmills.
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o 	 Switching and overlapping of case studies.
 

o 	 More work on using catalogues 

o 	 More on how to do the calculations for electric 
wiring and motors. 

o 	 More on installation.
 

o 	 Too much material, too intense. 

2. 	 As a result of the workshop, how comfortable do you feel
 
designing a water supply system using the knowledge gained
 
form 	 the workshop? 

Not 	 very comfortable: 0 responses 

Able to do it with considerable technical assistance: 0 
responses 

The first time will be difficult but, yes, I can do it: 6 
responses 

I feel well trained and able to do it: 3 responses
 

3. 	Application
 

During the next two years, how many pumping systems do you 
anticipate designing based on information of agency demand? 

0-1: 0 responses
 
2-3: three responses
 
4-5: two responses
 
6 or more: four responses
 

4. 	 Workshop Methodology 

In the workshop a series of training methods and resources 
were used. PleasFe indicate how successful the following 
techniques were for you. (Scale of 1 = low; 5 = high). 

a) Field visits 4.7
 
b) Reference manual 4. 3
 
c) Classroom training 4.7
 
d) Written handouts and readings 4. 2
 
e) Visi ts to repair shops 3. 7
 
C) Case sLulies 4. 3
 
g) Problem exerelses 4.4
 
h) lJse or diary 3.6
 
i) Small group work 3.6
 
j) Step by step case guide with instructor 4.0
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5. What changes would you suggest in the training methodol­

ogy? 

o 	 More reading and problem work at home, less in class
 

o 	 Don't do field visits until the case has been covered
 

o 	 Organize the reference manual so it is easier to find
 
things 

o 	 More practice, less theory, less end of session
 
student recaps
 

o 	 Use more audio-visual aids
 

o 	 Do more field visits
 

6. Overall Goal Achievement 

Mark the rate of goal achievement on the following workshop
 
objectives:
 

a) 	 Be able to discriminate between technological
 
options which are alternatives to gravity
 
flow systems......................................44
 

b) 	 Be able to identify types of pumps in general.. 4.3
 

c) 	 Discuss sources of energy for pumps and their
 
applications...................................... 4.2
 

d) 	 Be able to demonstrate applied knowledge of
 
pipe selection .................................... 4.8
 

e) 	 Be able to demonstrate applied knowledge of 
pump selection................................... 4.5 

f) 	 Be able to demonstrate applied knowledge of
 
motor selection................................... 3.7
 

g) 	 Be able to demonstrate applied knowledge of 
couplings........................................ 3.4 

h) 	 Be able to demonstrate applied knowledge of
 
wiring............................................ 
 3.4 

i) 	 Be able to design an option similar to the 
case study mod................................... 4.5 

j) Be able to use and apply the following 
technologies: centrifugal pumps ................ 4.5 

hydro-rams........................ 4.5 
windmills.......................... 3.6 
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7. To what extent do you know how to transfer
 
technology 	to the appropriate person in a
 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .. . . . . .. . .
project? 	 3.6
 

8. What suggestions do you have for workshop follow-up?
 

o 	 Establish a good technical library with catalogs
 

o 	 WASH should circulate publications and articles on
 
pumps to our agencies, and we should internally do
 
the same between agencies
 

o" 	 WASH should set up a consultation process for a few
 
days next year for Engineer Cordon so we can get help
 
if we need it
 

o 	 A workshop in water distribution methods
 

o 	 Do a survey in a few months to see how we are ap­
plying the knowledge
 

o Do 	a workshop in aquifers and subterranean water
 

o 	 Hold regular meetings of the group
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Chapter 5
 

RECOMMENDATIONS
 

5.1 	Replication of the Model
 

Discussion:
 

The training model which this project has developed has proved

that it is indeed possible to train engineers in development

agencies in pumping technologies appropriate to local needs

using a short four week workshop process. The need in
 
Guatemala was great. Discussions with members of the WASH
staff with contact throughout the developing world indicate 
that the need also exists in many developing countries. This
 
particular workshop has been put 
into a replicable format with

the 	 instructor's manual and the student reference manual. It can 	 easily be adapted to other Spanish speaking countries as
is. Similar projects could be developed in other parts of the 
world in other languages (or in English).
 

Recommendations:
 

The 	following recommendations derive from this discussion:
 

o 	 As the need is documented, this course should be given in
 
other Spanish speaking countries. Adaptation to local con­
ditions would be minimal. The case studies, while typical
 
of Guatemala, are generally applicable.
 

o 	 A core of engineers from Spanish speaking countries could 
be trained how apply model onein to this as option. The 
course could then be given in each country separately and 
adapted locally. 

o 	 Opportunities to achieve economies of 
scale could also be
 
considered, in addition to the above option, by combining
engineers from countries a
many 	 into single workshop.

Locally applicable "know how" in field experiences would 
be sacrificed, however.
 

o 	 Similar efforts in other parts of the developing world 
should be actively pursued when needs exist. 

5. 2 	 Continued Use of the Paradigm 

Discussi on: 

This project demonstrated that it is indeed possible to use
experiential training methodology, combining an engineer with
 
a great deal of practical experience and a training special­
ist, to produce a useful, practical model to transfer tech­
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nology. By using training technology and training organiza­
tion, it was possible to distill skills, knowledge and a great
 
deal of practical experience into a workshop. This is an
 
alternative to longer term solutions to training such as 
internships and traditional education followed by on-the-job 
training. However, it should not be assumed that this formula 
automatically produces the desired results. There are a number
 
of conditions which need to be met for a successful effort in 
which the engineering and training specialties are blended to
 
design and deliver a workshop.
 

In order to continue efforts such as these, care should be 
exercised to ensure that the recommendations below are 
fol lowed: 

o 	 There needs to be a local institutional support structure 
for the training. The type of management and logistical
 
support provided by Agua del Pueblo was essential.
 

o 	 The proper staff must be selected. The technical trainer 
must he open to trying out experiential training and be 
able to communicate in front of groups. lie/she must be 
open to feedback and suggestions from the training 
specialist and genuinely interested in helping people 
learn in non-directive ways. The training specialist must 
be curious about the technology and willing to learn how
 
to deal with technical material.
 

o 	 A great deal of planning time must be provided for design 
and development of the workshop as well as for prior staff 
training and arrangement of workshop events. This is true 
even when training materials have already been developed. 

5.3 	Summary
 

This project has demonstrated the viability and usefulness of 
a workshop approach to skill transfer in pumping technologies 
for engineers. It has demonstrated the importance of careful 
planning for needs assessment, workshop design, and materials 
development. It has also shown that information and skills can 
be disti 1 led by experienced pratit ioners and learned by in­
experienced young engineers in a relatively short time using 
experiential l aruring and a case study/field application me­
thodol g y . ill t imat, y thi s, project contribiztes to model of 
technology transfor by cmbi ning training specrial i ties and 
technicil specialt. i os in a productive col laboration process. 
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APPENDIX A
 

,ATER AND SANITATION FOR HEALTH (WASH) PROJECT
 
ORDER OF TECHNICAL DIRECTION (OTD) NU11BER 76
 

December 29, 1981
 

TO: 	 Dr. Dennis Warner
 
WASH Project Director
 

THRU: 	 Victor W.R. Wehman, Jr., P.E., R.S.
 
AID WASH Project Manager
 
S&T/HE A/CU.-SS
 

FROH: John H. Austin
 
S&T/HEA
 

SUBJECT: 
 Provision of Technical Assistance Under WASH Project Scope of Work
 
for USAID/Guatemala
 

REF: 	 1. Letter Cox to Cohn, 27 July 81 
2. Memo Cohn to Mantione (August 11, 1981)

3. WASH Cable 127 of 30 October 1981
 
4. USAID/Guatemala Cable flo. 
 07672 of 11 November 1981
 
5. Scope of Work
 

1. WASH contractor is requested to provide the technical 
assistance 	to
 
USAID/Guatenala as per Ref. 5.
 

2. WASH contractor is authorized to expend 130 person days 
over a 12 month

period to accomplish this technical assistance effort.
 

3. Contractor to coo-dinate directly 
-ith USAID/Guatemala (Paul Cohn).

Ensure that this 
OTD is provided to and discussed with (Charles Mantione) and

the Guatemala desk officer. 
 Keep these 	people advised of progress.
 

4. One hundred and five (105) days of international or domestic per diem is
 
hereby authorized.
 

5. Local travel and transportation ,ithin Guatemala is authorized as
 
necessary. WASH contractor to 
rent car, vehicles, and pay taxis as
 
appropriate to to accomplish mission outside Guatemala City.
 

6. 
Seven day work wee!, in Guatemala authorized if necessary and certified by

WASH Project Director.
 

7. 1iscelaneous expenses authorized NTE $2,500. 

8. Contractor authorized to hire secretarial and/or drafting services up to
NTE 30 person days in the U.S. 
and/or Guatemala.
 

9. Contractor should riake weekly contact with WASH Project Director, ith
 
written reports at 
the end of 	each phase.
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4elagua 
del pueblo 

7&. Avenida Norte No. 84 - Antigua. Guatemala. C.A. 

Cable: ADPGUAT - Talfono 0320558 

Apdo. Postal 369 

ADPGUAT 159
 
July 27, 1981
 

Mr. Paul Cohn
 
USA ID/Gua tema Ia 
Embajada de los EE.UU.
 
Guatemala, Guatemala
 

Dear Paul:
 

Greetings from Antigua. This will be my last communication with you before I
 
head for the U.S. to begin my new work with ADP in California. Let me start,
 
then, by saying how much I've enjoyed working with you in the last few months,
 
and how pleased I am that AID made the choice it did for Scott Edmonds' replace­
ment. We have every hope that our relations with the AID/Guatemala Health
 
Division will continue to be as happily symbiotic during your tenure there as
 
they were during Scott's.
 

The specific motivation for this letter is to request your assistance in arranging
 
technical assistance for ADP through AID's new WASH program. We understand that
 
this program makes various types of techni.cal -ssistance avai.lable to organizations
 
such as ours, given local AID mission approval of the request. We are at a stage
 
In our growth in which technical assistance in the development of our in-house
 
capabilities in some alternative water and sanitation technologies would be very
 
useful.
 

Getting down to specifics: as you know,ADP has for the last nine years been
 
designing and building rural water supply systems, using, for the most part, gravity­
flow technologies. We have had some experience with other technologi.es (for example,
 
we just completed a hydraulic ram project in Santa Rosa), but we acknowledge that
 

.our expertise i.s.
in these other technologies qui.te limited.
 

What we would like, then, are the services of a WASH-sponsored, Spanish-speaking
 
specialist who would be able to come to Guatemala for a period of a month or two
 
to work with our two Guatemralan staff engineers and our paraprofessional rural
 
water technicians. The purpose of the vis.it would be to give our technical staff
 
some practical, applied instruction in the design, construction and mai.ntenance
 
of village water system-, usin,1 pumps and wells, hydraulic rams, rain collection
 

cisterns and other technological alternatives appropriate to this region.. The
 
Instruction would, ideally, include lessons in evaluating and choosing between
 
alternative approaches, as well as the design, construction and maintenance instruc­
tion mentioned earl ier. If the same specialist were also able to offer guidance on
 
the use of alternative latrine designs, that would be excellent.
 

Ague del Pueblo souns |nsailcIlAn prloodl y no lucratlv. tunJarli on 1972 pars pro.,r * lihcnio. acniunidodes rurelos ­tlIol.ll y proinoylr oi deiarulle Integral dh 
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Mr. Paul Cohn
 
page 2.
 

Please let us know as soon as possible what you think of this request, and
 
whatever you can tell us about how we should go about preparing a more detailed
 
request for WASH. We look forward to your response.
 

I'll be back in Guatemala in early 1982 for a month or so to touch base with
 
our Guatemalan crew. In the meantime, you may conrnunicate with Matt Per], our
 
new Guatemiala-based program advisor, whom you've met, or with me, at 1813
 
Meadowview, Petaluma, CA 94952, phone (707).778-6920. Take care of yourself.
 
Let's keep in touch.
 

Regards
 

Stephen Cox
 
Associate Director
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OrTIONAL FORtM NO. 10 ,
 

JULY 1073 IOITION
 
GOA FPMA 141 CirI 10. 
 j.. 
UNITED STATES GOVERNMENT 

Memorandum
 
TO Charles Mantione, LA/HU DATE: August 11, 1981 

FROM Paul Cohn PHD/USAID/Guatemala 

SUBJECT: Request by Agua del Pueblo thru USAID/Guatemala for WASH services 

Agua del Pueblo (ADP) is a PVO formed in 1972 to work only 
in Guatemala on rural potable water supply and latrine pDrO-rams. 
ADP assists sna].l rural communities in developing, constructing, 
maintaining and financing the water/sanitation systems themselves.
 
ADP supplies technical assistance in the various phases of organ­
ization and construction, assists in identifying loan sources for
 
the comnunity, and provides small "pump priming" grants when
 
essential. ADP has worked with more than forty communities 
almost all of which have excellent records both in system main­
tenance and loan re'aynent without further ADP assistance. ADP
 
is currently completing a contract with the Ministry of Health,
 
under a 'XSAID/Guatemala grant/loan, to train nine Rural Health 
Technicians to be Rural Water Technicians working directly for 
the Ministry.
 

The demand for ADP services based upon expertise and past 
perfornance is growing as is their funding and staff. The ADP 
expertise is primarily in small gravity feed systems and they 
are interested in expanding their expertise into other tech­
nologies. USAID/Guatemala has worked with and supported ADP 
for several years and supports this request for WASH Project 
general technical assistance. The ADP request to AID/GhAT is 
attached. We underline the necessity for supplying the T.A. 
in Spanish as their staff, with one exception, is Spanish 
speaking only. 

We would appreciate hearing from you as soon as possible. 

C.C. DS/11EA/EH WASH Pr..ject Officers -'I #//(f //_, 

Encl.: as stated V11~R 

Buy U.S. Savinpvfs Bonds Reu/arly on the Payroll Sa,ings Plan 
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FM AMEMEJASSY GUATEMALA
 
TO SECSTATE WASHOC 6571
 

UNCLAS GUATEMALA 7672 c 

AI DAC 

PASS TO: VICTOR WEHMAN, DS/HEA; 
C/O DAVID DONALDSON
 

E.O. 12065: N/A 

SUBJECT: 
WASH PROJECT 
TECHNICAL ASSISTANCE 
TO AGUA DEL PUEBLO,
 
GUATEMALA
 

REF: (A) TELCOM DONALDSON-COHN, (B) COMMERCIAL 
CABLE 10/30/81
 

1. REF CABLE DISCUSSED WITH AGUA DEL 
PUEBLO (ADP). THEY
ARE MOST INTERESTED IN 
 TECHNICAL ASSISTANCE 
AND HAVE THE
 
FOLLOWI NGHFOMFF NTS. 

2. ADP SAYS TH' TAR' S CO NOT HAVE THE NECESSARY TECHNICALBACKGROUND TO ACTIVELY PARTICIPATE IN AND BENEFIT FROM ANINTENSIVE SHORT (COUNSE OF THIS, NATURE. THE TECHNICALLEVEL OF THE TRAINrjING WOULD HAVE TO BE LOWERED IF THE TAR' S-c:--
WERE INCLUDED AND THE ADP E'GI, ERf NYOULO QFNFIT Lr-s !
THE TAR' S WILL DENIEFIT MORE IN THE LONG RUN THRU WORkINGWITH THE ADP ENGINEERS AFTER THE WASH TECHNICAL ASSISTANCE. 

3. ADP WOULD L IKE TO INVI rE SIMILAR TYPE PROFESSIONALS
FRO!L OTHER PRUGRAtAS I N GUATEMALA TO PARTICIPATE IN THESECOND PHASE OF THE WASH PROGRAl, ADP PREFERS TO WORKIH
ALONE W.'ITH THE! W7ASHI SP.CIAL R TTNPHSHNAT OFS-. LLL_.2 ANALYS IS, AND

I U SLT AF F-
OJL4. AQ ETrl T h: .C FOR. TWO WEEKS BEGINNIJGILAU.i.'._ ! .j THE CURREHr TAR COURSE- C-XSSE-S--rTE

BEENJ RESCTEDULED DLJRIt ( THAT TI ME ',-) ENABLE THE ADPENGIEJ:cR TO HE AVAILAULE. ADP REQUESTS A FIRM COMMIT-
MENT FOR THAT PERIOD. 

5. THE DATES FOR THE SECOND PHASE OF WASH TECHNICALASSISTANCE CAN BE SCHEDULED DURING THE JAi-LJARY VISIT. 

CHAP I N 

/1C ? f/ 
90~ c 

UJIJCLASS IFILED
 



Scope of Work
 
For
 

Mission To Assist USAID/Guatemala
 
(Aqua del Pueblo)
 

PROJECT OBJECTIVES
 

The Objectives of this project are: 

1. To develop a training course, including instructional materials to
 
teach developing country engineers to select various technologies for
 
planning, designing, constructing, operating and maintaining small scale
 
drinki.ng \ater systems. 

2. To train course participants to identify, plan, design and construct a 
small community drinking w;ater system that the community will operate and 
maintain throughout its useful life. 

3. To develop with participating organizations a capacity for adapting
and transferring the technical knowledge identified from the engineer level to 
the paraprofessional level.
 

PROJECT OUTPUTS
 

The outputs of this project will be:
 

1. A course manual for training engineers on how to identify, plan,
design, construct, operate and maintain drinking water systems that include a
 
range of those technologies appropriate to Guatemala.
 

2. Four to ten engineers iho will be ahle to plan, identify, design,
 
construct, operate and maintain a drinking water system that uses technologies
 
that are appropriate to Guatemala.
 

3. A demonstrated capability by engineers to adapt the rlterial of item 1 
to a paraprofessional level training course. 

PURPOSE OF THE PROJECT
 

Sinc its inception Agua del Pueblo (ADP) has been assisting small 
villages in the highlands of Guatemala to develop gravity-feed systems for 
drinking water that require a minimum of treatment. With the decrease in the 
number of suitable gravity fed sites, ADP is experiencing an increasing need 
to plan, design, constrict and place in operation systems which wIill require 
alternative technologies for pumping and treating drinking water for the 
villages. 

Given the need for add!itional experience in this area, they have requested
USAID/Guateiala to provide assistance for training from 4 to 10 engineers (two
from ADP, t'o from inistry realththe others from variousof and 
organizations) in the techniques and procedures for the selection, planning,
design, const-tiction, operation and maintenance of the various alternative 
technologies for the provi sion of drinking water to small communities. 
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The knowledge imparted above will he used by the trainees to improve theirown tiork and to train other groups of paraprofessionals and technicians such
as the Tecnicos en Acueductos Rurales (TAR's), so 
that they will be able to
assist in the planning, designing, construction, operation and maintenance of
participatory type village water projects that will 
utilize these alternative
 
technologies.
 

PROPOSED PROJECT
 

To train the above engineers in the desired practices, it is proposed to
have WASH consultant(s) work with USAID/Guatenala and ADP to carry out the
following six phased mission:
 

Phase I: Collection of Background Data:
 

During this phase, Agua del 
Pueblo vill: (1)identify the other
institutions whose engineers or other employees ttill 
receive the training
planned under this activity, obtaining candidate's resumes wthere possible; (2)
explain the nature *nd objectives of the training activity to 
all potential
participating institutions and evaluate the institution's interest in the
activity; (3)prepare an 
initial survey of technologies either currently in
use or possibly feasible, to assist in the contractor(s) initial work
planning; (4)for each technology discussed in the survey, identify potential
problems such as import restrictions, the availability of spare parts, the
existence of qualified maintenance assistance, etc; (5)supply the WASH
contractor(s) detailed materials current describing ADP training program, its
contents and methodology, as well 
as 
other materials descriptive of ADP's
project implementation methodology; and (6)where possible, obtain similar
infornation on 
the programs and activities of other institutions involved in

the training activity.
 

The above mentioned data will be provided to WASH before the project

proceeds to Phase II.
 

Phase II: Needs Assessment:
 

During this Phase the WASH consultants will: 1) identify the types
and number of situations that will 
require alternative technologies (for
example: suLiersible pumps in drilled wells, windmills 
to drive handpumps,
diesel motors to drive centrifugal pumps from streams, etc.); 2) identify
potential 
solutions by visiting a number of appropriate sites, 3) work with
ADP and other participating organizations to 
select solutions that
realistically could be built, operated and riaintained in the local
communities; A) assess the level 
of knouledge and skills of the engineers wiho
,ill participate in 
tre training from both a technical and training
perspective; and, 5) discuss %rth the participatirg organizations' specific
plans for using the engineers in the future, including both training programs

and project development.
 

To carry nut this Phase, IIASH ,iill provide consultants, one qualified in the
various techrologies being considered and 
a second qualified to assess the

engineers' training capability.
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Phase III: Workshop Development:
 

During this Phase the WASH consultants will develop the course to be 
presented in Guatemala. During Phase II,the appropriate length of this Phase

and the best location to develop the training course will be determined. Bothconsultants involved in Phase II will work on developing the training course
in collaboration ',ith the participating organizations. The first element will 
be to design sessions for imparting technical and managerial knowledge on the
selected technical solutions. (For example, what technical and logisticalsystems are needed for a diesel operated pump). The second %,ould be to design
relev'ant training sessions to provide the trainees with performance based

skills in the technologies selected for use in Guatemala. Training should be
hands-on and experience based. The two major elements should not be treated 
as two distinct areas, but in an integrated manner. 

This Phase will he carried on with close collaboration betweenWASH/Washington staff, the consultants, and participating organizations to 
discuss approaches and review materials. 

Phase IV: Workshop Implementation: 

During this Phase, the WASH consultants in collaboration with the 
collaborating organizatons will: 1) conduct the workshop developed inPhase III; and 2) begin 'evelcpment of a plan with ADP and other participating
organizations to adapt the knowledge and skills learned for use in the 
training of other program personnel in these organizations.
 

Phase V: Adation of Workshop For Other Pogram Personnel: 

During this Phase, the '4ASH consultnts will prepare a comprehensive
plan to adapt the knowledge and skills developed in Phases III and IV for a
paraprofesional training course. 

Phase VI: mplementation of Paraprofessional Workshop: 

During this Phase, 1.4ASH may be called upon to provide assistance in 
the implementation of the paraprofessional training activity. 

S&T/HEA'dS:JAusti n:ja ;sms :12/29/81 
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APPENDIX B
 

Daniel Edwards
 

Itinerary
 

Travel to Guatemala City: January 31, 1982
 

Return from Guatemala City: February 6, 1982
 

Travel to Guatemala City: May 2, 1982
 

Return from Guatemala City: May 5, 1982
 

Travel to Guatemala City: June 19, 1982
 

Return from Guatemala City: August 30, 1982
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APPENDIX C
 

Officials and Other Personnel Interviewed
 

Carlos Gomez, ADP Directo-

Emilio Falla, ADP TARs Training Engineer
 
Hernan Ruiz, ADP Field Engineer
 
Mathew Perl, ADP Advisor
 
Julio Guillermo Garcia Ovalle, DSA Director
 
Cesar Leonel Soto Arango, DSA Regional Engineer 
Pedro Augusto Tax I, DSA Area Engineer
Gerardo Rodriguez, UNEPAR, Prog-'amming and Engineering 

Director
 
Ramiro Villatoro, UNEPAR Community Water Systems Chief
 
Mario Guillermo Abularach, UNEPAR Community Water Systems
 

Deputy Chief
 
Roberto Galindo, UNEPAR Community Water Systems Engineer
 
Carlos Garcia, UNEPAR Community Water Systems Engineer

Guillermo Guzman Chincilla, Sanitary Engineering Regional
 

School Deputy Director
 
A. Maselli, Talleres Maselli Manager

Luis Francisco Egurrola G., Fairbanks Morse Sales Manager
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APPENDIX D
 

Resumes of Workshop Staff
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][ CORDON Y MERIDA INGS. 

RAFAEL OCTAVIO CORDON MORALES
 

EDUCACION
 

Universidad de San Carlos Ingeniero Civil 
de Guatemala (1960) 

Universidad de Minnesota Master of Science in Civil Eng. 
(1961) 

Universidad de Minnesota Desarrollo de Aguas Subterr~neas 
(1961) 

Robert A. Taft Center, Tratamiento Aguas Negras 
Cincinnati (1962) 

Universidad de Carolina del Cursos de An~lisis de Sistemas, 
Norte, Chapel Hill Probabilidades, Qulmica del Agua 

y Calidad del Agua 
(1970) 

IDIOMAS
 

Espafiol e Ingl6s; lee Portugu's
 

ASOCIACIONES PROFESIONALES
 

Colegio do Ingenieros de Guatemala, Colegiado No. 417.
 

American Society of Civil Engineers (Member)
 

Asociaci6n Interamericana de Ingenieria Sanitaria
 

American Water Works Association
 

Water Pollution Control Federation
 

EXPERIENCIA PROFESIONAL
 

El Ingeniero Cord6n trabaj6 de Noviembre de 1958 a Enero de 1964 para la
 

Municipalidad do Guatemala, en la Direcci6n de Aguas, en donde desempei66 diver
 

sos cargos, entre los cuales cabe resaltar: Jefe de Plantas de Purificaci6n,
 

Ingeniero de Disefio, Jefe do la Secci6n de Planeamiento y Director Interino.
 

De los trabajos desarrollados por el Ingeniero Cord6n, deben mencionarse espe­
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9E CORDON Y MERIDA INGS.
 

Ing. Cord6n - 2
 

cialmente, la operaci6n del Sistema de Abastecimiento de Agua de la Ciudad de
 

Guatemala, el Estudio de Tarifas, la Ampliaci6n de la Planta de Purificaci6n
 

del Cambray, la supervisi6n de construcci6n de redes de distribuci6n, asi como
 

el disefio de algunas de las fuentes ornamentales construidas por el Municipio.
 

Particip6 en el Proyecto Piscay5 Municipal, en el diseho de las captaciones,
 

planta de purificaci6n y en los estudios de financiamiento y tarifas.
 

Posteriormente de Febrero a Diciembre de 1964 trabaj6 en el Departamento
 

de Acueductos y Alcantarillado de la Direcci6n General de Obras Piblicas como
 

Ingeniero Disefiador de la Secci6n de Acueductos, en donde tuvo a su cargo la
 

investigaci6n, disefio y c5lculo de acueductos tanto rurales como de cabeceras
 

departamentales, tales como Cuilapa y Jutiapa.
 

LMs adelante, de Enero de 1965 a Marzo de 1967, en el Proyecto Xayg-Pix­

cay5 del Ministerio de la Defensa, trabaj6 como Ingeniero Especialista, te­

niendo a su cargo los estudios y disefios de varias fases del Proyecto, tales
 

como: 
 estudicZ de poblaci6n, captaci6n, estudios econ6micos y financieros,
 

y planta de purificaci6n. As! mismo particip6 en los estudios de onducci6n
 

y red de distribuci6n.
 

De 196E a 1972, desempefi6 el cargo de profesor de medio tiempo en la Es­

cuela Regional de ingenierfa Sanitaria de la Facultad de Ingenierla de la Uni
 

versidad de San Carlos de Guatemala, teniendo a su cargo programas de investi
 

gaci6n aplicada e impartiendo los cursos de Hidrgulica Aplicada y Laboratorio
 

de Procesos Unitarios.
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Durante el otofio de 1970 fu6 Profesor Asistente Visitante, en el Departa­

mento de Ciencias Ambientales e Ingenierla de la Escuela de Salud P6blica, de
 

la Universidad de Carolina del Norte en Chapel Hill, Estados Unidos.
 

Desde 1966 a la fecha el Ingeniero Cord6n se ha dedicado a la actividad
 

profesional de consultoria en la Firma Cord6n y M6rida, Ings. de la cual es
 

Socio. Por razones de su especialidad, ha participado directamente en todos
 

los trabajos de Ingenierfa Sanitaria e Hidr~ulica que la firma ha ejecutado;
 

un listado de 6stos con su descripci6n se encuentra en el Curriculum de la
 

Firma, resaltando entre ellos:
 

El diseo efectuado durante 1973 de la planta de purificaci6n de agua Lo
 

de Coy para tratar el agua de los r~os Xayg y Pixcaya con un caudal de 1.3
 

5 

m3/seg y con un costo de Q.

7 . Millones. El proceso empleado es el conven­

cional de floculaci6n, sedimentaci
6n y filtraci6n, tiene facilidades para a­

gregar sulfato de aluminio, cal hidratada, silicofluoruro de sodio, cloro y
 

polielectrolitos.
 

Durante 1974 tuvo bajo su responsabilidad la conducci
6n del "Estudio y
 

Reestructuracion de los sistemas de Abastecimiento de Agua Potable y Alcanta
 

es

rillado del Pais", ambicioso esquema para organizar la atenci6n estatal de 


tos servicios a nivel nacional. El estudio contiene un modelo de ley y el di
 

sefo dc una agencia estatal.
 

1975 a 1980 fungi6 como Jefe de Proyecto para los servicios de su-
Desde 


pervisi6n de la construcci6 n del Acueducto Nacional Xayg-Pixcayg que Cord6fn
 

y MNrida, Ings. presto. Este trabajo con una inversi6n de Q.1
7 Millones com
 

prende la construcci
6n de: un.6 presa de derivaci6n en el r~o Xayg, una linea
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de conducci6n con canales, tdneles y sifones de 1.40m, 1.80m y 1.14m de digme
 

tro respectivamente, caminos de acceso, la Planta Lo de Coy, un 
tanque de dis
 
3 

tribuci6n de25,000 m 
y parte de la red de distribuci6n de la Ciudad de Guate
 

mala.
 

En 1976 tuvo a su 
cargo,como Director de Proyecto,la coordinaci6n del de­

sarrollo de los proyectos Aeropuerto Santa Elena y Obras dentro del Parque Ti
 

kal con un costo estimado de Q.40. Millones.
 

Durante 1978 desarroll6 un Manual de Operaci6n y Mantenimiento para la
 

Planta Lo de Coy y entren6 al grupo de operadores que efectuaron la puesta
 

en marcha de la Planta.
 

El Ing. Cord6n coordin6, de 1977 
a 1980, los trabajos de supervisi6n que
 

la firma prest6 al Programa do Fortalecimiento en Salud al Area Rural. 
 Este
 

programa financiado con 
fondos de AID y del Gobierno de Guatemala contempla
 

la remodelaci6n de varios hospitales departamentales, as! como la elaboraci6n
 

de Pldnes Maestro para dos hospitales departamentales.
 

En el afio 1980 tuvo a su cargo la elaboraci6n del Estudio de Tarifas para
 

el Sistema de Alcantarillado y Drenaje de toda la Ciudad de Guatemala encarga
 

do por el Departamento de Drenajes de la Municipalidad a Cord6n y M6rida, Ings.
 

y financiado con fondos del BID.
 

Durante 1979 a la fecha ha colaborado con la firma ESCO, de Chapel Hill,
 

N. C. en la recolecci6n, selecci6n y preparaci6n de informaci6n para la publi
 

caci6n en preparaci6n "Disefios Tipicos para Acueductos Rurales" que la WHO esta
 

por sacar a luz.
 

-56­



1; 	1 CORDON Y MERIDA INGS. 

Ing. Cord6n - 5
 

PUBLICACIONES
 

* 	 Manual para Operadores de Plantas de Purificaci6n de Agua Potable con
 

Aplicaci6n a las Condiciones de Guatemala. (Septiembre 1960)
 

* 	 An5lisis Estadistico de los Datos de Disefio y Operaci6n de Tanques de
 

Mezcla y Sedimentadores Usados en Estados Unidos y Canada. Boletln de
 

Ingenieria. (Enero 1962)
 

* 	 Dimensionamiento de Sedimentadores. Boletin do Ingenier'a. (Enero
 

1967)
 

Cloradores versus Hipocloradores. Boletin de Ingenieria. (Enero 1967)
 

0 	 Progreso de la Investigaci6n de Canales de Mezcla. Boletin de Ingenie 

ria. (Marzo 1968), con el Ingeniero Otoniel Samayoa. 

" 	 Optimizaci6 n de L'neas de Conducci6n. Seminario de Computaci6n Elec­

tr6nica. (Guatemala 1971)
 

" 	 Progreso de la Investigaci6n de Demandas de Agua. Programas de Inves­

tigaci6n, Escuela Regional de Ingenieria Sanitaria. (1972), con el
 

Ingeniero Otoniel Samayoa.
 

o 	 Selecci6n, Fabricaci6n y Calificaci6n de Venturis en Guatemala. Pro­

gramas de Investigaci 6n, Escuela Regional de Ingenieria Sanitaria.
 

(1972), con el Ing. Manuel Prado.
 

o El Uso do las Computadoras en Ingenieria Sanitaria. VIII Seminario 

Centroamericano do Ingenierla Sanitaria. (Guatemala 1972), con el
 

Ing. Luis Felipe M6rida I.
 

o 	 Lo de Coy, a New W-Ater Treatment Plant for Guatemala City. 94a. Confe 

rencia Anual de la .,WWA. (Junio 1974) Boston, Mass. 

o 	 Participaci6n en Publicaciones de OPS/OMS Revisor de Textos; 

- Water nuality Surveillance Manual. W1O, (Ginebra 1976) 
- Plumbing Guide. WHO, (Ginebra, en proceso) 
-	 Teoria, Dseno y Control de los procesos de Clarificaci6n de Aguas. 

Serie Tecnica No. 13, CEPIS/OPS (1973). 

o 	 Colaboracion en el 1.lanual de Disefios T~picos para Acueductos Rurales; 

a ser publicado por el "International Reference Center for Community 

Water Supply" de la W.HIO en La Iaya, a ser publicado. 

Planta Lo do Coy. Diseilo de los Filtros. XIII Congreso Centroamerica
 

no de AIDIS. (Marzo 1981)
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ALFREDO R. SZARATA SAGASTUME
 

EDUCACION
 

Universidad de San Carlos de Ingeniero Civil
 
Guatemala (1952)
 

University of California Master of Engineering
 
Berkeley, California (1954)
 

Secretaria de Salubridad, Curso de Postgrado en.
 
M6xico, Divisi6n de Malario- Saneamiento Ambiental
 
logla Venezuela, Oficina Sani (1958)
 
taria Panamericana.
 

Universidad Central del Ecuador Curso de Sistemas
 
Banco Interamericano de Desarro Tarifarios para Abastecimientos
 
lo. Organizaci6n Panamericana de Agua Potable
 
de Salud. (1967)
 
Quito, Ecuador
 

IDIOMAS
 

Espafiol e Ingls 

ASOCIACIONES PROFESIONALES
 

Colegilo do Ingenieros de Guatemala, Colegiado No. 224
 

Asociaci6n Interamericana de Ingenieria Sanitaria,
 
Cap!tulo de Guatemala.
 

EXPERIENCIA PROFESIONAL
 

Trabaj6 inicialmente en la Municipalidad de Guatemala, donde desempefi6 di
 

versos cargos: Auxiliar de Ingeniero, Departamento de Ingenieria (1947-1951);
 

Ingeniero Jefe de Secci6n, Departamento de Ingenieria (1952 y 1956-1957); parti
 

cipando en planificaci6n, diseflo y construcci6n de sistemas de desagues y de pa
 

vimentos de concreto; Jefe del Departamento de Limpieza (1954-1955) en el quo
 

organiz6 el sistema de recolecci6n gratuito en esquina y en el establecimiento
 

y funcionamiento de rellenos sanitarios.
 

Como Ingeniero Sanitario, Consultr de la Oficina Sanitaria Panamericana,
 

Organizaci6n Mundial de la Salud, trabaj6 en Bolivia y Nicaragua (1958-1965)
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en el asesoramiento do actividades de ingenieria en programas de erradicaci6n
 

de malaria. Proporcion6 asesoria al personal profesional de los servicios na
 

cionales en recopilaci6n cartogr~fica, sistemas de localizaci6n e identifica­

ci6 n de comunidades; organizaci 6n, planeamiento y control de actividades de
 

rociado intradomiciliar incluyendo estudios de rendimientos de personal, uso
 

y mantonimiento de equipos y vehiculos, y sistomas de abastecimiento. Tambi6n
 

particip6 en el adiestramiento de personal auxiliar, asesorando en los sistemas
 

de formaci6n y como instructor.
 

Como disefiador en la rama de agua potable trabaj6 en el Proyecto Xay5 -


Pixcay. del Ministerio do la Defensa, (1965-1966), teniendo a su cargo direc­

tamente varias fases del Proyocto, tales como: Linea de conducci6n compuesta
 

de canales, tneles y sifones, supervisi6n de los estudios geol6gicos, estudios
 

econ6micos y presupuesto.
 

Posteriormente trabaj6 en el INFOM en la ejecuci6n de sistema3 de agua p0
 

table, (1967-1970) como Supervisor on ei Programa 100 TF, donde su responsabi­

lidad principal fu6 !a revisi6n de los disenFos de proyectos de agua, la elabo­

racion de las tarifas adecuadas y coordinaci6n de la Supervisi6n de construcci6n
 

de las obras, habiendo participado on sistemas para cabeceras departamentales
 

y municipales.
 

Como Catedratico Universitario durante los afios 1968-1972, desempei6 los 

cargos de Profosor de Ingenicria Sanitaria I y II y en 1971 do Sai. amiento An­

biental, on el Departamento do Ingenier.a Civil, de la Facultad do Ingenioria 

de la Universidad de San Carlos do Guatemala. 
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En j968, 
como Consultor Temporal de la Oficina Sanitaria Panamericana,
 

uiganizaci6n Mundial de Salud, efectu6 un estudio de tarifas para el Departa
 

mento de Obras Sanitarias de la Repiblica del Per5, para la recuperaci6n de
 

las inversiones en proyectos de agua potable en ese pals 
con adecuado finan
 

ciamiento de la operaci6n y mantenimiento.
 

De A~jsto de 1970 
a Mayo de 1972, fungi6 como Sub-Director del Acueduc­

to Nacional Xay5-Pixcay 
, en los que actu6 coordinando ia elaboraci6n de es­

pecificaciones t6cnicas, contractuales asi como bases de licitaci6n, en adi­

ci6n a las funciones administrativas.
 

De Mayo do 1972, a Octubre de 1975, desempefi6 el cargo de Sub-Gerente 

del Instituto de Fomento de Hipotecas Aseguradas (FHA) en donde su ocipaci6n 

principal fu6 el control de financiamiento de programas de vivienda i siste­

mas de control de calidad do construcci6n, habiendo adem~s coordinado la elabo 

raci6n I(u nuevas espocificaciones t6cnicas y elaborado las bases para financia 

mi.ento desde el perlodo de construcci6n.
 

De de 1972 colabora con Cord6n y M6rida, Ings., habiendo tenido a su car 

go la prepar;icion do Especificaciones y Documentos d- Licitaci6n de diferentes 

proyucto.; di.efia -)s por la firma que incluyen Planta de Purificaci6n, Escuelas 

do Ca ,acitdicio'n, Aeropuerto, Reparaci6n do Facilidades Portuarias y otras. 

-A Lir du .ovi,_ mbro cl 1975 form6 parte del personal permanente de Cor 

don y ri,.v, IM11(j!. womc Injeniero Residente, teniendo a su cargo la consulto­

rii (.w Li (:o(i1:tr:c-i2n P1 Proyecto Xay -Pixcayi, el cual comprendi6 la cons­

trucci6on dL 1i captC.,ci6n du un rio, tuneles, canales, sifones, caminos de acce 

So, proso, planta de purificaci6n do agua y red do distribuci6n y cuyo costo se 
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ha estimado en Q.17 Millones; asesor6 a la Unidad Ejecutora a nivel de la Di­

recci6n y de las Super'risoras -e obra sobre aspectos de supervisi6n y de dise
 

fio del acueducto, y coordin6 las actividades del personal de soporte, especia
 

listas de la firma Cord6n y M~rida, Ings., para el asrsoramiento a la Unidad
 

Ejecutora.
 

Tambi6n con esta firma tuvo a su cargo la supervisi6n de la construcci6n
 

de una Escuela para Auxiliares de Enfermerla en Jutiapa durante 1979 y 1980.
 

En el afo 1980 particip6 activamente en la elaboraci6n del Estudio de Ta
 

rifas para el Sistema de AJcantarillado y Drenaje para el grea del valle de
 

la ciudad de Guatemala, encargado por la Munj.ipalidad de Guatemala, que fu6
 

financiado con fondos del BID.
 

Desde Enero de 1981 tiene a su cargo el desarrollo de los servicios de
 

Cord6n y M6rida, Ings. para el Programa 029 del CEEP, en su Primera Fase, que
 

es­incluye la realizaci6n de disefios de adaptaci6n para la reposici6n de 60 


cuelas dafiadas por el terremoto as! como la preparaci6n de planos y documentos
 

contractuales para contratar las construcciones, coordinando las labores del
 

personal de disefio, efectuando disefios, c~lculos y preparaci
6
n de documentos
 

contractuales, adem~s de las visitas de campo previas al disefio.
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6. AVENIDA 6.94, ZONA 9 COR DON Y M ERIDA 
TELEFONO 316494
 
GUATEMALA C. A. I N G E N I E R OS
 

CARLOS ENRIQUE MUROZ PALACIOS
 

EDUCACION
 

Ur.iversidad de San Carlos 
 Ingeniero Civil
 
de Guatemala 
 (1965)
 

Laboratoire d'hydraulique Hidralica
 
de L'6cole Polytechnique de (1966/67)
 
Lausanne, Suisse
 

Facult6 de Sciences de L'Uni 
 Geologla y Geofisica
 
versit6 de Lausanne, Suisse (1967/70)
 

Le Centre d'hydrogeologie de 
 Doctorado en Hidrogeologla
 
L'Universit6 de Neuchatel 
 (1970)
 
Suisse
 

ID IOMAS
 

Espahiol, Franc6s; Lee Ingl~s
 

ASOCIACIONES PROFESIONALES
 

Colegio de Ingenieros de Guatemala, Colegiado No. 540
 

EXPERIENCIA PROFESIONAL
 

El Doctor Mufioz trabaj6 en el Departamento de Acueductos y Alcantarilla­

do de la Direcci6n General de Obras Piblicas 
(1965-1966) como Ingeniero Pro­

yectista, siendo responsable del disefio de varios proyectos de introducci6n
 

de agua potable para varias comunidades urbanas de la Rep6blica de Guatemala.
 

As! mismo efectu6 disefios y c5lculos para diforentes estructuras hidralicas.
 

En (1970) al retornar de Suiza, 
tuvo a su cargo el disefio del anteproyec
 

to de captaci6n de las quebradas Guaraquiche y Los EncuentroJ prra el abaste
 

cimiento de agua potable a la Ciudad de Chiquimula.
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DANIEL B. EDWARDS
 

Hartnell College AA. Filosoffa (1960) 

University de California, BA Ciencias Sociales (1971) 

Berkeley Estudios de Urbanizaci6n 

Antioch University K.A Psicologfa de ensefianza 

experiencia de Programas 

(1975) 

Estudio Post-graduado, apren-
Asociaci6n Profesional de 


Laboratorios de Entrenamiento dizaje en disefno de taller y
 

facilitaci6n de grupos (2 aios)
de Adultos 


IDIOMAS
 

Ing16s
 

Espafiol
 

Franc6s
 

ASOCIACIONES
 

La sociedad Americana de Desarrollo y Entrenamiento
 

La sociedad de Entrenamiento, Educaci6n e Investigaci6n Intercul­

tural.
 

EXPERIENCIA PROFESIONAL
 

El Sefior Edwards reune 15 afios de experiencia en el campo de desa­

como Director de entrena­rrollo. Ha trabajado los 6ltimos 4 afnos 


mionto del Cuerpo do Paz en Washington; por 5 afios como Profesor ­

do Psicologa en las Universidades de Antioch y Western Washigton
 

State en Se-ttle, Washington, donde ensefiaba la materia de Educa-


Ha dirigido varios ta­ci6n no formal y Sistemas do Cambio Hlumano. 

.leres do Educacifn no formal, Gerencia para Directores de Progra­

mas de Desarrollo, y entrenamiento Intercultural. Actualmente el 

Soor Edwards trabaja como consultor independiente bajo su propia 

agencia que so llama TRAINING RESOURCES GROUP. 
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