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EXECUTIVE SUMMARY

BACKGROUND

The United States Agency for International Development has traditionally
emphasized the importance of technology ftransfer as an integral part of their
projects. The Terms of Reference for the Jordan Water Systems and Services
Management Project went beyond the previous normal practices. They called for
special emphasis on the technology transfer by requiring the Jordanian firms to be
the prime contractors with the US firms acting in the role of subconsultants. The
projects for the design of water distribution, sewerage collection and treatment
and storm drainage systems for ten cities in Jordan were divided between three
associations: Arabtech Consulting Engineers and CH2M Hill International;
Consulting Engineering Center and Black & Veach International; and Jouzy and
Partners Consulting Engineering Bureau and Engineering Science Inc.

Due to the emphasis placed on technology transfer, a series of evaluations were
designed into the project at preselected milestones for various capabilities. The
Baseline Survey Evaluation was conducted at the beginning of the project to
evaluate the in-house capabilities of the firm at that time. An interim evaluation
to was be conducted near the completion of the design phase to measure their
increased capacity to design a similar type project. Becausc these same three
associations were to provide the Construction Services during construction of the
facilities, they were to be evaluated on a similar basis and frequency to determine
their capabilities in this area. An evaluation of the construction contractor(s) is
also scheduled to determine their capabilities to properly construct water and
wastewater facilities. The Baseline Survey Evaluation of the sanitary design
capabilities of the three Jordanian firms was conducted in February and March of
1984, Included in this evaluation was the formulation of a uniform objective
system of rating the firm's capabilities which reduced to a single pure number -
termed the Overall Capability Index (OCI), This OCI number was not designed to
compare two or more firms, The purpose of the OCI is to show changes in
capabilities, and indicate the transfer of technology, within a single firm relative
to time.

OBJECTIVE

The objective of the First Interim Evaluation is to determine the progress of the
three Jordanian firms in developing improved capabilities to complete sanitary
engineering design projects. Secondary objectives are to identify, or indicate, the
technology transfer; define and evaluate the mechanisms used in the transfer; and
to recommend means of improving the mechanisins for the technology transfer.

Data was obtained through the review of available references. Numerous
discussions were held with the Project Managers and project related personnel
from the Jordanian firms, the Project Coordinators of the Water Authority of
Jordan, the Ministry of Planning, and USAID/Jordan, In addition, there were
discussions and/or correspondence with the Project Managers and project related
staff from the US firms, These U.S, personnel have all returned to the United
States.



The evaluation system utilized in the First Interim Evaluation was the system
developed and used in the Basealine Survey Evaluation. This is consistent with the
project design and will produce results which are themselves consistent and
comparable, The differences in the two evaluations should be the results of
improved capabilities and also be indicative of technology transfer during the
design phase,

MEANS AND METHODS

All three of the associations used virtually the same means for the transfer of
technology during the design phase of this project. The differences came about
more in the degree of application of the methods, the time exposures for transfer
and the areas of technology transfer., The transfer for purely technical matters
included the use of lectures (in varying degrees of intensity and topics), special
seminars by long term and short term US personnel, provision of refe:ence
materials, and one-on-one training as the opportunities arose during the design
process.

In addition to transfer on purely technical matters, two of the asscciations
undertook the transfer of management technology and techniques. The third
association made a conscious decision not to include this area, based on the
desires of the Jordanian firm. In the instances where the project management
was addressed, the general approach was strikingly similar for both associations.
The US subconsultant was instrumental as the lead in defining and instituting the
project management organization and philosophy. The lead responsibilities were
then shifted to the Jordanian firm. In one case this was done with an informal
approach with the US counterpart playing a low key but highly supportive role as
needed. In the other case a rigidly defined chain of command was established and
scrupulously adhered to in conducting the project activities. Both of the
Jordanian firms felt comfortable with these two differing approaches. They felt
they had learned valuable lessons from these two approaches even though they
were different in application.

Each of the associations did something a little different in the technology transfer
process. LExamnples of individual activities which were utilized include: field trips
within Jordan to visit existing systems for a better understanding and appreciation
of the application of the theoretical knowledge, an extensive participatory
workshop using a case study and group problem solving approach, lectures and
seminars by outside experts, and a combination project review and training trip to
the office of the US consultant.

EVIDENCE OF TECHNOLOGY TRANSFER

All three of the Jordanian firms show evidence of technology transfer and
increased capabilities in the following common clements;

0 All have developed, or expanded, their library of reference
materials such as textbooks, technical publications, periodicals
and catalogs.

0 All have acquired, or added to existing, general and technical
specifications for sanitary work,



) All have acquired, or added to existing, standard details for
sanitary design work.

o All have gained experience and confidence in the design of
sewerage treatment plants.

0 All have gained a greater appreciation of the needs of projects
financed by international lending agencies.

Additional evidences of increased capabilities and technology transfer within the

firms are as follows:
Arabtech -

CEC -

Jouzy & Partners -

recognized level of competency in the design of
water distribution and sewerage collection
systems, a plan check procedure, project
management concepts being emplcved on new
major projects, project cost accounting and
reporting systems, project scheduling and
planning techniques, ability to do redesigns with
minimal US input.

recognized level of competence in design of
water distribution and sewerage collection
systems, a plan check procedure, new project
management concepts, project cost accounting
and reporting systems, project scheduling and
planning techniques, and ability to do redesigns
with minimal US input.

in-house computer program for the design of
sewerage collection systems.

INFLUENCES-EFFECTIVITY OF TECHNOLOGY TRANSFER

The influences can be divided into internal and external as follows:

Internal Influences

External Influences

individual desires of the Jordanian

- project personnel to gain new tech-
nology, the committment levels of the
firms and their willingness to provide
corporate support for technology trans-
fer, the individual personalities of the
Jordanian and US project related staffs,
the major external influence during the

- design phase was the change from the
WSC to the WAJ and the multiplicity of
WAJ Project Coordinators, This no
doubt actually enhanced the technology
transfer even though it may have had
adverse impacts on scheduling and
costs.



Virtually everything that was tried to effect technology transfer was successful,
in varying degrees. The least effective approach was reading, or studying,
outside the normal work environment. The next least effective method was the
lecture approach unless closely tied to the design aspect and immediately
followed by hands-on applications. The field trips, the participatory workshops
and seminars were very cffective methods for transferring technology. As might
be expected, the most effective means of technology transfer was the one-on-one
working opportunities,

RECOMMENDATIONS AND COMMENTS

1. Major technology transfer efforts, especially in non-technical areas,
should be continued to be grant funded. It is difficult for a newly
developing country to hold to the long view and commit scarce financial
resources to training. This may appear to benefit a few in licu of
meecting immediate critical needs of the masses for such essential items
as potabie water supplies.

2. AID should try to obtain agreement from the host country to add the
needed funding and manpower to any planned project. This will allow for
‘the technology transfer in addition to the completion of the other project
elements. It is possible for a critically tight project schedule to cause
adverse effects on the technology transfer activities if they are only an
adjunct to the main project activities,

3. Define the Scope of Work for the technology transfer activities and
require a planned approach with scheduled milestones and deliverable
items,

4. Encourage the usec of participatory workshops and seminars as training
tools.

5. Continue the rcquirement for the provision of all lecture, seminar and

workshop notes for future reference of the host country personnel. This
should be matched with a continued, or increased, level of supplies of
reference materials and equipment under the contracts. These items will
remain and be useful long after the US consultants have departed,

6. Attempt to schedule lectures linked to ongoing project work activities and
to be followed by practical application in problem solvine,

7. Increased use of field trips on a selective basis within Joidan, the Region
or to the US, These should he working trips, for qualified personnel, to
observe and understand the desipn and operational concepts as they are
applied and practiced, Such training will provide a better appreciation of
the relationship between the theory and the practical.

8. The short range pains under this project have been real and identifiable,
How wnll the newly pained technology will be retained and applied by the
firms and individuals involved in this project will depend on the ability of
the firms to obtain additional sanitary design projects, 1f additional
opportunities are not provided to utilize, reinforce and adapt this new



technology, it may he lost, If new sanitary projects are obtained, this new
technology will improve and reinforce the capabilities of these Jordanian
firms for sanitary design.

RESULTS OF THE FIRST INTERIM EVALUATION

The OCI's of ecach of the three firms for both the Baseline Survey Evaluation,
(B.E.) and the First Interim Evaluation, (F.L) are listed below, by categories and
tutals, for comparative purposes. As stated before, the OCI's are not intended to
be used as a comparison between firms, but as a means of determining changed in-
house capabilities in a given firm with respect to time.

COMPARISON OF OVERALL CAPABILITY INDICES

Arabtech CEC Jouzy

Category B.E. F.lL B.E, FI. B,E, F.IL
I, Experience 15.0  25.0 27.5 30.0 45.0 47.5
1I. Past Performance 30.0 30.0 30.0 30.0 30.0 30.0
1. Staffing/Personnel 33.0 36.0 27.0 21.0 15.0 21.0
IV, Project Management 0.0 21.0 3.0 24.0 12,0 24,0

V. Available In-llouse Resources 4.0 16.0 12.0 20,0 12.9 12.
VI. Financial Indicators 12.0 12.0 12.0 a0 12.0 12.0
Overall Capability Index 94.0 140.0 111.5 134.0 126.0 154.5

All three firms increased tlieir OCI's hetween the baseline evaluation and the first
interim evaluation. These increases correlate with the observed increases in
capahilities and avidence of technology transfer. The only firm to reduce points
in any single catepory was CEC which had a lower point total in bhoth the
Staffing/Personnel and Financial Indicators categories, They are the smallest of
the three firms and most sensitive to a reduction in personnel and a lowering of
total fees. The reduction in total fees was due to a cash accountinp basis and the
impact of this one major project. MNeither of these repressions are material, nor
will they affect their capabilities,

CONSTRUCTION SUPERVISION BASELINE EVALUATION

This was an extea item of work that was mutually agreed upon between the
Iimplementation Committee and  the Project Team.  The general contracts
between the Jordanian firms and the WAIT call far the firms to undertake the
construction supersvision on these ten cities, The project paper envisioned a
baseline survey of the construction supervision capabilities of the firms to he used
as the point of reference to identify the increased capabilities and indicate the
technolopgy transfoer during the construction phase,

The construction supervision contracts had not been finalized at the time this
report was prepared, bhut all three firms have submitted cost proposals and
negotiating diseussions are anderway. Althouph the project people have not hiren
selected yot and the aorcements with the US subeontractors lave uot yet been
finalized, it was decided that it would be cost offective to hegin the construction
supervision evaluations, The objective evaluation was undertalen as part of this
study, The more subjective evaluations will take place at the time of the baseline
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evaluation of the Jordanian contractors when all agreements have been signed and
the project people will be in place.

The objective evaluation is based on a system developed along the same lines as
the evaluating format for sanitary design capabilities, The Construction Super-
vision Development Index (CSDI) also reduces to a single pure number that is a
useful indicator of the variance in the capability of a firm in construction
supervision over time,
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1.1

SECTION 1

INTRODUCTION

BACKGROUND

The background for the project titled "Jordan: Water Systems and Services
Management" (WSSM) as taken from the Background Section of IQC Contract No.
OTR-1406-1-00-1132-05, Work Orders No. 5 and 8 is as follows:

1.2

During 1983, AID financed a Water Systems and Services Management
Project in Jordan which, among other things, is providing for preparation
of final designs for new water and sewerage systems in ten small
Jordanian Cities, Three Jordanian consulting firms have been contracted
and have begun work on the design for these cities in three dispcrsed
areas of Jordan. Each Jordanian firm is being assisted by a subcontracted
US consulting engineer,

The goal of the project is effective development, management, conserva-
tion, protection and utilization of Jordan's scarce water resources. The
broad purposes of the project are to develop and improve the institutional
capability of private and public Jordanian organizations; to conserve and
manage Jordan's water resources; and, as part of that effort, to extend
and improve certain municipal water distribution and wastewater
coilection and treatment facilities.

In that context, the ten-cities' design work is a vehicle for the training
and strengthening of the long-term capability of the three Jordanian
consulting engineering firms to independently design and supervise
censtruction of municipal water and wastewater facilities. To that end,
the subcontracted US partners are expected to provide significant
managerial and technological upgrading to their respective Jordanian
partners during the execution of final design and, later, supervision work.

The baseline survey of the capabhilities of the three Jordanian firms was
made during February/March 1984, by James M. Montgomery, Consulting
Engincers, Inc. (JMM), A copy of the JMM report covering this survey is
available at AID Washington (NE/PD/MEMA, AID/W) and at the AID

mission in Amman (USAID/Jordan).

OBJECTIVES - FIRST INTEKIM EVALUATION

The primary objective of this study was to conduct the First Interim Evaluation of
the three Jordanian firms. The First Interim Evaluation was compared with the
Baseline Evaluation to determine the degree of project success in improving the
technical and project administrative capabilities of the Jordanian firms through
the transfer of technology.

Related secondary objectives of this study were to:

1-1



- define the various approaches and means of technology transfer
utilized in these projects,

- define those mechanisms which were effective, and why; and
those mechanisms which were not effective, and why not,

- define the factors which influenced the technology transfer,
- define the evidence of technology transfer under this project, and

- suggest any improvements to the mechanisms of the US subcon-
sultants transferring technology to the Jordanian prime con-
sultants,

1.3 CONSTRUCTION SUPERVISION BASELINE EVALUATION

During the course of the study, USAID/Jordan requested the Project Team to
conduct the Construction Supervision Baseline Evaluation. This additional work
was mutually agreed upon based on the supplemental proposal submitted by the
Project Team on 8 March, 1985. The Work Order was later amended with thaz
approval of AID Contracts on 7 May, 1985.

The primary objective of the Construction Supervision Baseline Evaluation was to
assess the baseline capabilities of the three Jordanian firms to undertake
construction supervision. These are the same firms which completed the design
phase. This baseline assessment is to be used, for comparative purposes, in
conjunction with anticipated future assessments, The analyses of these various
assessments will be useful in determining if the project was successful in
achieving capability enhancement through the transfer of technology.

1.4 AUTHORIZATION

This study was undertaken by JMM on 15 February, 1985 by means of Work Order
No. 8. Indefinate Quantities Contract OTR-1406-1-00-1132-05, Work Order No, 08,
as authorized by the AID Office of Contracts Management in Washington, D.C,
The Work Order was ammended as per the additional Work Order authorized 7
May, 1985, by the AID Office of Contracts Management in Washington, D,C.



SECTION 2

TECHNOLOGY TRANSFER - METHODS AND PROCEDURES

2.1 GENERAL

The methods and procedures employed by each of the US consulting firms to
transfer technology to their local associated Jordanian consulting firms are
described in this section. It should be noted that each firm used a somewhat
different approach to comply with their contractual obligations regarding tech-
nology transfer. It is presumed that technology transfer techniques incorporated
were a function of the experience of the US firms in this field, their project
personnel and the technical competence, experience and size of the local firm.

2.2 ARABTECH CONSULTING ENGINEERS / CH2M HILL INTERNATIONAL

Arabtech designed the water distribution system, sewage collection and treatment
facilities, and stormwater drainage systems for the cities of Tafila and Ma'an, all
located in the southern portion of Jordan,

2.2.1  Background

Arabtech is a privately owned company that is well regarded by its
competitors, Their reputation has been built on successful highway and
building design and construction services projects. Historic experience
includes the design of major highways throughout Jordan, the design of
government office buildings, low cost housing developments, hospitals,
schools and industrial complexes. They also have an excellent reputation
in the arca of construction supervision. One of Arabtech's major clients
in this arca is the Ministry of Transportation.

Until this project, Arabtech had only limited experience in sanitary
enginecering, Their experience in this areca had been limited to the
structural design of water and wastewater treatment facilities.

Arabtech historically did not use a structured project organization con-
cept or project manager to manage their projects. Tach discipline, within
the project, was the responsibility of the discipline head., The coordina-
tion of the entire project was dependent upon the ability of the project
personnel to coordinate their designs amongst themselves,

Because of the USAID requirements for technical transfer from the US
subconsultant to the Jordanian firms, assistance in the proper techniques
in project management as well as designing the water and wastewater
facilities, an organized and structured approach was employed using a
project manager,

CHZM Hill had three people in Jordan for various periods of time. A
project manager whose main efforts were the project and instructing and

2-1

\b



assisting the projcct manager in effective project management
techniques. He also provided technical assistance on a range of topics.
CH2M Hill also provided the services of a civil engineer for two months
during the preparation of the Ma'an predesign report, their first task, He
was responsible for instructing survey crews on data collection, and sewer
collection and water distribution network design assistance for the design
personnel. The third person was a wastewater process design specialist
who stayed in Jordan for a total period of three months, He, in
association with the Arabtech engineering staff, was responsible for the
design criteria and preliminary layouts for the wastewater facilities for
the their two cities.

2.2.2 Project Startup

CH2M Hill used a relatively informal approach to technology transfer
during the project. They assisted in setting-up the project team and
provided managerial and technical assistance, as needed, to ensure the
adejuacy of the design. No special efforts were made to provide a
detailed explanation on how the project should be implemented, Their
goal was to provide assistance so that Arabtech learned as much as
possible in both the technical and administrative areas.

2.2.3 Formal Lectures

A limited number of formal lectures were conducted on this project. The
lectures were mainly in the technical fields associated with wastewater
process design and plant layout. Emphasis was instead placed on informal
one-on-one training instead of lectures,

2.2.4 Management Training

The management training consistrd mainly of one-on-one and informal
training concerning project management. This included working with the
project manager and providing assistance in implementing the project
organizational structure, filing system, and project accounting system,
Other areas and subjects included the importance of proper record
keeping, written minutes of meetings, adequate design calculations and
references, delegation of responsibility, preparing work plans and budgets,
and the importance of keeping records of labor and expenses,

The CH2ZM Hill staff provided informal training continuously during their
involvement with the project. Initially they directed project manapement
and gradually shifted that responsibility to Arabtech's engineers.  Arab-
tech's staffl were encouraged to become involved, They came to feel it
was their project and their decisions would determine its outcnmne,

Towards the end of the project, before the desipn submittal to the client,
a formal review of the praject desipn was performed in the home offices
of CM2M Hill, At that time, a limited amount of formal lecture type
training was conducted for the two persons who traveled to the US,



2.3

Workshops were used by the CH2M Hill civil engineer as a forum for
making most decisions. This technique was used for both managerial as
well as the technical subjects and concepts.

2.2.5 Design Technology Transfer

The transfer of technical knowledge was mainly accomplished through
informal training, although limited formal presentations were made. The
informal technical training consisted of explaining in detail the theory in-
volved in the individual desigr unit. Much of this was done on a one-on-
one basis, Arabtech staff were instructed on methods of computation and
the criteria necessary for the computations. Computations were checked
by the CH2M Hill staff with mistakes or misunderstandin;s explained and
corrected. Question and answer sessions were encouraged,

2.2.6 Field Trips

Field trips were to wastewater treatment plants were used as training
when possible, Visits were made to two plants in Jordan and at a number
of municipal secondary treatment plants in the US using a variety of
trcatment processes. The visits in the US were limited in participation to
the two engineers who visited the home office of CH2M Hill during the
final design review,

Visits to the project sites were made by the project personnel on
numerous occasions to see how design decisions related to topography and
land use and development,

CONSULTING ENGINEERING CENTER / BLACK AND
VEATCH INTERNATIONAL

Consulting Engineering Center (CEC) designed the water distribution system,
sewage collection and wastewater treatment facilities, and stormwater drainage
systems for the cities of Madaba and Karak, located south of Amman, Black and
Veatch International (BVD) was the American subconsultant to CEC,

2.3.1 Packground

CEC is a relatively small, privately-owned firm. Tt was founded as a soils
investigation and testing company., Tt only recontly expanded into
sanitary and highway enpineering, with some capabilities in building
design.  CEC's first project of any consequence in sanitary engineering
started about 1979, It has since participated in a number of projects as a
subcontractor to different American firins for both <ewape systems
studies and desipn projects, Until this projec:, "EC's evperience has heen
mostly related to sewape collemtion and water distribution cystems with
limited experience in sewape traatment process,

CEC 15 penerally contidered to he a reputable firm that does quality work
despite its limited sice, CEC was not previously considered as a major
campetitor by other firms, It is presumed that the reason for this is its
relative sinall size and its past history of specializing in soils engineering
and testing,
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Because of CEC's small size, mechanical and electrical engineers are
hired only on an "as-needed" basis, CEC does retain structural and
sanitary engineers as well as designers and administrative personnel.

For this project, BVI had two engineers in Jordan. A project manager and
a wastewater process engineer. They also provided an organizational
management consultant for a one week management organizational work-
shop and two relatively short visits by a civil/process oriented checker to
review and check the quality of the drawings. BVI felt they would be
involved in a significant amount of the design work due to CEC's limited
design experience and the time constraints of the schedule.

The project manager remained in Jordan until September 1984, shortly
after the initial contract document submittal date. The process engineer
had departed from Jordan two or three months earlier.

2.3.2 Project Startup

At the very beginning of the project BVI made it a point to explain in
detail exactly how a project of this type and magnitude would be done in
their home office. This included the responsibilities of all project
personnel; the types and estimated number of drawings, and the standards
and procedures to be followed. The purpose of this detailed explanation
was to impart to the CEC project team a feeling of what to expect and
the amount and type of work to he completed during the contract time

limitations.

BVI developed, with CEC, a project organizational structure at the
project inception. It listed the project team members, their responsi-
bilities and chain of command, The BVI team claimed they rigidly
enforced the line of command. They stated that if the supervisor of the
person asking a question did not know the answer, both must proceed
through the line of command until they jointly reached the BVI advisor;
who would then, and only then, respond. Both BVI and CEC felt that only
in this manner would everyone learn, eventually respect and use the
organizational structure, Tt should be noted that in the traditional Arab
culture, everyone has direct access to their leader and vice versa,

2.3.3 Formal Lectures

BV1 conducted formalized lectures on a variety of subjects throughout
most of the project, The initial plan called for three lectures a week,
each on a dilferent topic, i.e, treatmment process, technical, management
and drafting, As the project progressed, the frequency varied, The
averape frequency was estimated to be about two lectures per week,
Whenever possibley BVI had one of CEC's people give the lecture,

2.3.4 Management Workshop
BVI nsed an in house management training specialist to conduct a one

week worlkshop in Jordan,  The workshop included all management level
personnel assipned to  the project,  The procedure utilized by the
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instructor stressed group problem solving to force the participants to
work together, This included such problems as classifying the cars in the
parking lot with only very limited guidelines and establishing the
procedures to construct a building of wocden blocks, The participants
soon appreciated the need and were forced to jointly develop
organizational structures, responsibility assignments, schedule, critical
path diagrams, and resource allocations to complete the assigned tasks
within the alloted times. It was reported that by the end of the one week
workshop the participants understood and accepted the concepts, The BVI
project personnel indicated the CEC project personnel were required to
develop, and follow, schedules to complete all project activities. They
also indicated that a certain amount of peer pressure developed within the
group through having the activity schedules and task assignments
displayed openly. A certain amount of pride of accomplishment was
apparent when the respective persons could demonstrate completion of
their assigned task,

2.3.5 Design Technology Transfer

The concept used by BVI to transfer technology to CEC incorporated an
extensive list of lectures, one-on-one training of all project personnel and,
whenever possible, field trips to show first hand how treatment facilities
are constructed.

A series of lectures were outlined that were designed to cover all aspects
of the project. [Initially the subjects were limited to the more basic
subjects such as materials, pipes, pipe joints, pipe corrosion, valves, basic
equipment and pumps. Later in the project, the level of subject difficulty
was raised as the project personnel learned and applied their acquired
technology. Only after starting the design of the wastewater treatment
plants were any lectures conducted on such subjects as criteria, treatment
process and plant layout. Emphasis was placed on explaining the subject
and working through example problems. It was felt most effective to
have the students work example problems immediately following lectures,
This helped the personnel to understand and retain the subject matter
better. The BVI perconnel puinted out that the most effective mechanism
was to have the project desiga applications follow the example problems
and lectures. Ter this reason BVI scheduled their lectures to coincide
with the project schedules and involvements. Another effective tool was
to have technically competent CEC personnel conduct lectures whenever
possible. The thrust was to force that individual to thorouphly kuow the
subject and demonstrate to their fellow employees the level of in-house
competence,

Because of the contractual time constraints, BVI elected to do the process
design of the first of the two treatment plants with the help of CEC,
CEC would then design the second plant with BVI providing only guidance
as needed. Tt was their idea that the lectures and "one-on-one" working
relationship during the desipn of the first treatiment plant would serve as

an example for the design of the second treatment plant.
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2.4

The U.S. concept of using standard drawings, details and specifications in
Jordan was not CEC's practice. Because CEC did not have any standard
specifications or drawings, BVI provided these for adaptation and use, as
needed. One person was assigned the responsibility of preparing the
project specifications. It was reported that this person had a good
working knowledge of what is needed to assemble a complete project
specification and the specifications by the end of the project.

At the beginning of the project the drafters were basically tracers,
according to the BVI personnel. This is to say that they were capable of
copying sketches but not capable of laying out drawings., Another factor
that affected their productivity appears to be a social factor. The
drafters would not correct another drafters drawing., They would instead
completely redraw the drawing and, in the process, possibly alter the
layout to something they thought may be better, This problem had been
somewhat improved but not fully eliminated by the end of the project.

JOUZY AND PARTNERS / ENGINEERING SCIENCE

Jouzy and Partners prepared the desipns and specifications for the six northern
cities, Rampwia, Mafraq, Anjara, Ajloun, Ein Janneh and Kufranjeh, The designs
were for the water distribution systems, wastewater collection and treatment
facilities and stormwater drainage systems. Ultimately, one wastewater treat-
ment plant was designed to serve the four cities of Anjara, Ajloun, Ein Janneh and
Kufranjeh.

2.4.1 Background

One sanitary engineer from ESI was in Jordan for more than a year from
the beginning of the project until early February 1985. He was assisted by
two short-term experts; one in the area of water reuse and the other in
the area of wastewater treatment process design. Both of these experts
conducted lectures and provided input on the design of the treatment
facilities. Another process engineer and an instrumentation engineer
reviewed designs and provided technical assistance in Jordan on a short-
term basis,

Technical transfer from ESI to Jouzy and Partners was limited to
technical and engineering matters. No transfer was provided in the area
of project management, project cost accounting or any non-engineering
matters. Jouzy and Partners is a fairly large firm and did not feel they
necded any assistance those areas related to project management.

2.4.2 Formal Lectures

Lectures dealing mainly with various aspects and types of wastewater
treatinent were conducted hy the ESI technical advisor assigned to work
with Jouzy and Partners, The froquency of the lectures ranped from one
per week to as few as one every two or taree weeks, The lectures were
coordinated to coincide with the [acilities design and schedule,  The
lectures were directed to the f[our sanitary engineers assipned to the
design project from JTouzy and Partners.
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Lectures were also conducted by Dr. Gloyna, a wastewater treatment
expert and consultant., He is a special consultant and was specifically
contracted for this project. Dr. Gloyna was in Jordan for a short period
of time. However, he gave lectures to the Water Authority of Jordan and
to the Jordan Engineers Association, and did not limit his expertise solely
to the project personnel,

Lectures were also conducted by Dr, Sheikh, an employee of ESI, Dr,
Sheikh is an expert on water reuse. Water recuse was an important
consideration in this project because of the limited prational water
resources in Jo:dan, Dr. Sheikh was in Jordan for approximately one
month during which time he gave lecturas on the subject and devoted time
to the water reuse element of this project.

2.4.3  Design Technology

The transfer of technical knowledge was chiefly accomplished through
one-on-one training. The major portion of this type of transfer was
undertaken by the li.ng-term design engineer in Jordan., A lesser amount
was transferred to the drafting disciplires because of the already existing
capabil.ties of these people,

There was some technology transfer from the short term experts,
however, due to the limited tiine these persons were in Jordan, and their
primary objective of design review, only limited technology transfers
were accomplished,



SECTION 3

EVIDENCE OF TECHNOLOGY TRANSFER

3.1 ARABTECH CONSULTING ENGINEERS

As a result of this project and the technical and administrative assistance
provided by CHZM Hill in the areas of wastewater trcatment process design and
nroject administration, the following items show the most evidence of positive
technology trans.er.

3.1.1 Tangible Benefits

Project Management

Prior to this project, the project organizational concept was not used on
any of their projects, however, the project manager had worked for
another firm where it was used. Arabtech has now implemented the
concept of project organizational structures on their most recent projects
of significance,

Project Cost Accounting

A project cost accounting system has been implemented, at least on all
new projects, The result has enabled Arabtech to track those projects and
more accurately estimate the costs of the various project activities,
Additionally, they have improved their cost estimates for upcoming
projects on which they have submitted proposals,

Standard Details

Development of standard details and drawings, MNow that the project is
complete, the standard drawings and details will be redrawn on standard
size sheets and assembled in drafting standards hooks,

Standard Specifications

Arabtech was exposed to, and wsed equipment and construction specifica-
tions acceptable to USAID funded projects, The bhasic specifications were
developed by BVD and  at the request of WAJ, all three assoniated
consulting proups reviewed and developed one standard specification and
format to he used Ly all,

Technical Confidence

Technical eonfidence to defend their desipns, At the end of the oripinal
contract time period, the CH2M I project representative returned to
the US, At about the mame time WAT insiated that drawings of all sewapre
house connections be prepared,  Also the desipm eriteria for the waste-
water treatment plants were revised,  This resulted in A contract



amendment, and required the Arabtech project staff to undertake the
redesign and to d:fend their designs to WAJ and their project coordinators
without the assistance of their (Arabtech) U.S, advisor., WAJ had a total
of 15 diffecrent project managers for Arabtech's two projects, each with
full authority to change the project design criteria. This frequent
changing of the project coordinators made it necessary for the Arabtech
engineers to defend theit ‘esigns, on a relatively frequent basis, to avoid
additional and costly red. gn.

Standardized Drawing Checking Procedure

Adopted a standardized procedure for checking design drawings. Before
this project Arabtech did not use any set procedure to verify the accuracy
and adequacy of their deawings,

Project Cost Reduction Concepts

Arabtech is placing increased emphasis on developing in-house production
and reducing desipn costs. Two of the observed cost saving procedures
were modifying the size and layout of the standard sewer and water pipe
profile sheets to a size to fit their in-house photocopving machine and
standardizing pipe connection details eliminating the need for detailed
drafting of every pipe connection, The first procedure reduced the cost
of reproduction from one-tenth to one-twelfth the cost of the previous
procedure,  Another cost saving procedure was standardizing the dosign
procedure and field data collection for house connections. Initially one
team f field people could enllect the required data for 6 to 8 houses per
dzy. B the end of the projest, the same team could eollect the data and
desipn srom 18 to 20 house connections per day,

3.1.2 Intangible Benefits

The following items noted during the interview with the project manager
are more intangible in nature,

Technical Confidence

Arabtech possenses a level of confidence to design similar type projects,
They also appreciate ard respect both their capabhilities and limitations,
This was made evident hy statements to the effect that, although they
could desipn mast of the systems, they would need technical assistance in
such areas of process desipn, All treatment plants are required to treat
sewage with different characteristics, and no two plants -vill be exactly
the same, Tt wan estimated that the technieal assistance conld he reduced
by fifty or more percont depending on the project,

Technical Recogaition
They were referred to a nrivate industry, hy WAI, as a Conﬁllltinﬂ firm

qualified to desipn treatment facilities,  As a result of this reference,
Arabteel was invited to submit a proposal.
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3.2

CONSULTING ENGINEERING CENTER
3.2.1 Tangible Benefits
Project Management

Following the project management workshop conducted by BVI, the
project was organized and conducted according to acceptable project
management practices by the CEC Project Manager. TFor each task, such
as the design of the water distribution of one of the cities, a project
activity schedule was developed, This schedule included all the activities
needed to complete the task, time limitations for each activity and
activity assipnments, CEC demonstrated their understanding  and
acceptance of the organizational structure and project scheduling
activities on numerous occasions to the subconsultants, Tt should be noted
that at the beginning of the project, and until the project manapgement
workshop, the project staff did not appreciate these concepts. This was
best demonstrated through the results of a test conducted for the
management consultant at the beginning of the workshop.  The test
consisted  of having everyone present  their solution to a  project
management problem,  When all the solutions were presented to the
participants of the workshop, a vote was taken to select the best,
Everyone voted for his own, without giving recognition to the merits of
other and possibly better solutions. Through a series of simple workshop
problems, involving proup activities, the participants came to appreciate
the need to work topether in a coordinated effort to schedule and to
complete project activities within predetermined time schedule,

Technical Knowledge

Due to time limitations, BVI developed the project eriteria and did the
majority of the design for the first city.  For the second city this
responsibility was piven to CECD who completed the design with limited
assistance,  Their technical knowledpe was further confirmed when WAJ
changed the design eriteria for one of the wastewater treatment plants
and CEC redesipned it, This occurred after their US subeonsultant had
left Jordan, However, they later reviewed CEC's desipns, CHC feels they
are fully qualified to design similar facilities with minimal technical
assistance,

Reference Library

The sive of CECs reference library has been sipnificantly increased as a
result of thiv project, It includes equipment and materials catalogs,
texthooks and standard specifications in adequate quantity and quality to
desipn water and wastewater treatment systems,

Standards

A complete <ot of standard specifications and details were provided by
their US subeonsultant, These are standards that were developed by BV,
and used by them on their projects to maintain uniformity, quality
standards and ninimize time and costs in preparing drawinpgs  and
apecifications,
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3.3

Drawing Checking Procedure

A drawing check procedure was adopted by CEC. The procedure involves
the use of different colors to indicate that the drawings have been

checked, and the error and correction status.
Project Cost Accounting

A rroject cost accounting system was implemented by CEC for this
projz2ct. It is their intention to continue to use it on all future projects.
No s‘milar type accounting system was used prior to this project.

Drawiag Quality

A marked improvement in the quality of the drawings was noted, The
draftsmen and the engineers laid out and prepared drawings under the
guidance ot the US subconsultants. They were required to use standard
details, learrn proper drafting standards and increase their productivity.

3.2.2 Intangible Benefits

General Interest

A genuine interest of the ongineers and draftspersons of CEC to learn was
noted by all of the US subconsultants personnel. This interest was in both
management and technical areas, This may have been due in part to the
emphasis placed on technology transfer by the owner of CEC who wants
his people to learn kow to properly design sanitary projects,

Individual Development

Only three of the engineers that worked on the project were still with
CEC at the time this evaluation was prepared,  Another four had left,
Two left to accept positions with WAJ; one a female engineer got married
and left to be wita her husband; ant the fourth left to accept a position on
a project in another middle cast country,  Although these latter four
people are no longer with CEC, they did increase tiweir personal skills.
These skills will be use in the area and, hopefully, transmitted to others.

JOUZY AND PARTNERS

3.3.1 Tangible Benefits

Technical Standards

The Joury and Partners engineers were exposed to, and used, equipment
and construction specifications acceptable for use on USAID funded
preiects,  The bhasic specifications were developed hy DVI, bat at the
requect of WAT, were used by all three design firms,  Fach firm has now

used  these  standard  specifications to prepare  project  specilic
specifications,
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Reference Library

Jouzy and Partners had a fairly complete and extensive reference library.
It was expanded and improved by ESI, who provided additional reference
materials,

Standard Drawings

ESI provided Jouzy with additional standard drafting drawings and details
to augment their manuals, Prior to this project, Jouzy and Partners
already had many of these details for water systems and wastewater
collection and treatment facilities as a result of their previous projects
with other US consultants.

3.3.2 Intangible Benefits

Design Skills

Jouzy and Partners state that through their exposure to preparing designs,
specifications and tender documents they developed the technical skills to
design similar type facilities without the assistance from foreign firms.
Computer Skills

£ computer software package developed ESI for designing sewage
collection systems was made available to Jouzy and Partners. JTouzy and
Partners, using the software as a basis, revised and adapted it to serve

their neceds. They gained the software and improved their technical skills
in designing sewage collection systems using a computer.
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SECTION 4

TECHNOLOGY TRANSFER - INFLUENCES AND EFFECTIVITY

4.1 INTRODUCTION

This section attempts to identify the principal factors that had an influence on
the technology transfer processes and their results. An attempt has also been
made to define the results in such a manner that the reader can judge the
effectivity of the technology transfer.

The approaches taken by each of the Jordanian consulting firms and their US
subconsultants differ, as did their subcontract agreements and the technology
transfer goals of the local firms. Other factors that influenced the amount of
technology transfer were the personalities of the local and foreign project staff,
individual and company motivations, and the impacts of the WAJ, The impacts of
the WAJ, although unanticipated, had major influence on the designs of the
facilities themselves and the amount of technology transfer to the local project
staff.,

4.2 LONG RANGE GOALS OF USAID TECHNOLOGY TRANSFER PROCRAM

USAID has for a number of years promoted technology transfer and included this
in Invitations for Proposals. For this project, a more concerted effort was made
to really have the local consulting firms learn from their US subconsultants. The
goal was to eventually develop enough in-country expertise to be fully capable of
designing water distribution networks, sewage collection systems and wastewater
treatment plants.

The degree of effectivity of a long-range program is a function of adequate
involvement and direction during the program goal setting, the proposal
evaluation and contract negotiation periods as well as during the actual execution
of the program. The following items should he completed and incorporated into
the project documents to maximize the effect of the technology transfer offort.

- Jointly with WAJ, develop a detailed and complete long-range
plan. It should include such items as how wany firms or people
will be trained; and to what level they will be trained in design,
project management, design preparation and construction super-
vision.

- The role of U5 consulting engineering firms in achieving these
goals, needs further definition.  Whether these firms provide
technology treansfoer services throughout the programn, or only at
specific times, e,0,, during the design, construction contract
negotiations and constriuction supervision, If technical assistance
is not provided during all of these phases, major and costly design
and construction errors could he made until such a time that the
local consultants are as experienced and qualified as the US
subconsultant,
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In this case, each of the consultants increased their technical skills and according
to all persons interviewed, are fully qualified to design water distribution and
sewage collection systems, but will need limited outside technical assistance to
design even similar wastewater treatment plants, This is due to the high level of
technslogy involved and the fact that the treatment process is directly related to
the characteristics of the sewage.

The technology transfer thus far agreed upon by USAID and WAJ only goes
through the design phase, although it is the intent that those same firms provide
the construction supervision, if WAJ and the local consultants reach an
agrecement. A weakness of this procedure is that post design and preconstruction
services are neglected. One of the local firms has recognized their weaknesses in
the treatment area and wants to have a technicual representative of his US
subconsultant present at the preconstruction bid conference to answer any
technical questions beyond the technical limits of their personnel. Unfortunately
the contract with the US subconsultant terminates at the cad of the design phase
and does not include any provisions for extra assistance. WAJ has taken a position
that they will not fund any extra costs. Technical issues or clarification requests
invariably are raised during prebid conferences. Incorrect or incomplete answers
will affect the understanding of the potential contractors. Their bids could be
adversely affected and this may result in additional costs and a poor working
relationship between the contractor, the consualtant and the client during the
construction of the facilities.

4.3 PROJECT SCOPES OF WORK

The proposals submitted by the three Jordanian consulting firms and their US
subconsultants all differed in regard to technology transfer. They ranged from
somewhat detailed programs to merely "motherhood and apple pie" statements.
The roic of the subconsultant was not clearly defined and this was further
affected by the intentions of the personnel assigned to work on the project. In the
initial phases of the project, the technology transfer was a function of the
preconceived project schedule developed by the consultants and ' w much the
local consultants really wanted to learn. Fortunately, in two cases, cither the
preconceived plan or the motivation of the Jordanian firm, resulted in a fairly
comprehensive program of technology transfer.

Several months after the beginning of the project, the WAJ was formed combining
AWSA, WSC, and other GOJ agencies. This resulted in a change of personnel
including the project coordinators. The project coordinators were changed a
number of times during the design phase of the report. Tach project coordinator
had complete authority to alter the project criteria and this authority was
periodically exercised. Frequent changes were made at the request of WAJ, This
initially resulted in discontent between the consaltants and the client, and was
aggrevated every time the project coordinators were changed.

The net result of the change from WSC to WAI, the different project coordi-
nators, changing of the project criteria and requests for work outside the original
Scope of Work, was in the long-range point of view, positive, It required the local
consultants to restudy their projects, defend their designs to the project
coordinators and in some cases redesign some clements of the projects. The
changes to the Scope of Work created delays in the delivery schedule so some of



the milestone dates were extended. The Jordanian personnel were forced to
assume a greater role in the project decision making process without the
continued presence of the U.S. subconsultants. These unforeseen changes by the
client forced the local consultants to be more familiar with their projects, and
created more technical transfer than would have occurred had not the additional
demands of the client been made.

4.4 TECHNOLOGY TRANSFER GOALS OF TIHE JORDANIAN
CONSULTANTS

Each of the three local firms differed, in size, experience, and motivation on the
part of the firm's management and personnel assigned to the project.

4.4.1 Arabtech

Arabtech is a well respected firm with a fairly large staff, They want to
develop a reputation in the area of sanitary engineering, Arabtech had
the good fortune to select a highly motivated young project manager and
a competent sanitary engincer. The US subconsultant provided mainly
advisory assistance and returned to their home office generally in
accordance with their original schedule. This resulted in the Arabtech
engineers learning a great deal through a combination of the prograinmed
technology tran<fer and being forced to design and defend their designs to
the client.

4.4.2 Consulting Engineering Center

CEC is a small firm with a good reputation but not capable of maintaining
a large staff of qualified personnel. The technology transfer program
provided by their US subconsultant was extensive, both in subjects and in
depth. This coupled with the fact that the owner appears to be trying to
develop the abilities and knowledge of the project manager, his oldest son,
created an atmosphere well suited for technology transfer. The end result
was a small staff of well trained people. Unfortunately, due to the size of
the firm, CEC will lose a portion of this capability as some people leave
due to lack of work in their specific field. This will weaken the in-house
capabilities of the firm, but distribute the knowledge in Jordan,

4.4.3 Jouzy and Partners

This is a large firm, with its head office in BDeriut, that has already
develuped a reputation in the sanitary engineering field, Because of its
size and in-house knowledge, technology transfer was only provided in the
technical area and did not include any project management training, This,
coupled with the existing in-house knowledpe, produced leoss of an iinpact
than the training programs of the other firms, However, because of the
size of Jouzy and Partners, and the number of engineers, the technical
transfer was directed at four sanitary process engineers plus other
enginears, rather than just one or two as in the other firims. The net
result was positive, but could have been greater had the motivation of the
smaller firms been present.
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SECTION 5

RECOMMENDATIONS

5.1 INTRODUCTION

The procedure involved in collecting the data needed to evaluate the improved
technical and administrative capabilities of the Jordanian engincering firms
consisted mainly of interviews and discussions. These included the project
managers and engineers from both the Jordanian and US engineering firms, WAJ,
USAID and the Ministry of Planning. The interviews were conducted to obtain the
information indicated on the questionnaires, included as an appendix of this
report, and other information useful to get a more complete picture of the firms,
the people involved, the technology transfer process and information concerning
the client and working relationships between the client and the eagineering firms,
The interviews and discussions were informal in manner and discussion was
encouraged on all matters pertaining to the project and the transfer of
technolagy. Opinions and suggestions were encouraged.

One of the subjects specifically addressed during the discussion was what
mechanisms worked and why; and what did not work and why not. Trom these,
and from other topics of diccussion, a series of techniques used for technology
transfer emerged that appeared to work better than others, Also a number of
procedures or steps were identified that would facilitate the transfer of
technology, if agreed upon by both USAID and the client before the contracting of
consulting firms,

This se<tion is divided into two areas. The first section covers those techniques
specifically related to the technology transfer process fromn the US firms to the
Jordanian firins. The second section discusses a few steps USAID and the client
agency should take to maximize the effectiveness of the overall technology
transfer program on a lonp range basis.

5.2 TECHNOLOGY TRANSFER TECHNIQUES

The following is a discussion of the various technology transfer methods and
procedures used by the US consultants and their effectiveness. Tt is the intent to
describe factors affecting Unplementation and results in order to help improve the
technology transfer process on future projects, Whenever possible, commments and
supgestions are included on either methods that worked well) or in other cases
what was not felt to be effective, This is not intended to he a complete list of
what to do or now to best effect technology transfer. It is a summary of what the
experiences weie on this project and, to the extent possible, why, In many cases
the effectiveress of a procedure was confirmed during interviews with persons
from other firms who used similar procedures, or closely related variants,
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5.3 PROJECT STAFF ORGANIZATION AND PROJECT ACTIVITY
SCHEDULING

In many cases project staff organization and activity scheduling would not he such
an important factor, but two of the three Jordanian firms had necver used such a
sophisticated organized staffing structure or activity scheduling procedure for a
design project. Either the projects were too small, or they were subcontractors
providing only personnel to be directed by others, or they completed the design
with enginecers all on an equal level working towards a common pgoal without an
overall manager to coordinate the work of others.

In two cases, project staff organizational structures were developed with
personnel assigned to fill the various positions. DBoth cases, forced the staff
members to follow the "chain of command,"” but with various degrees of severity,
The staff that was forced to work rigidly through the structure appeared to he
more appreciative of the merits of the chain of command. In this case, if the
immediate supervisor was not able to respond satisfactorily te a question of a
subordinate, they jointly proceeded up the organization until it was adequately
espiained and  answered, This approach forced the maximum amount of
technology transfer within that organization and created an appreciation for the
organizational structure, It eventually reduced the time needed to respond to the
more common technical subjects and problems by the more senior persons and the
advisors. The results of creating and adhering to the orpanizational structure was
judged to be successful by both the US advisors and the Jordanian engineers who

workaed on the project.

One of the US subconsultants conducted a one week workshop to demonstrate the
need for orpanizational structures and project activity scheduling, The workshop
was conducted by a management specialist and consisted of close to 40 hours of
classroom and study work, [t was desipned to force groups of peeople to
collectively  participate in a series of activities involving developing  and
orpanizing project activities, The objective was to demonstrate the neod for an
orpanized approach to project completion and show through implementation how
to develop and orpanize project scheduling  activities,  This approach was
considerad to he very effective by the persons who participated and by the client
who saw how offectively they completed subsequent project activities,  The
workshop was conducted several months after the beginning of the project,
According to key projeat personnel, it should have heen conducted earlier, shortly
after the project orpanizational structure was developed,  This waocsd have
peranitted more time to ase and improve manaperial skills during the project,

The other two project teams did include providing advice and assistancee on setting
up project orpanicational structures and project activity schedales, bhat (did not
conduct manapement worlshops, Doth of the US subeonsultants felt that although
some projress wans made toward fmproving managerial stalls) they fell short of
heing fully adequaate,

5.4 LECTURES
Formal lectures were conducted by ali of the US subconsultants on technical

subjects, The timing and subject matter varied as well as the lovel of expertise of
the lecturers, Several factors were noted by both the advisors and the personnel
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who attended the lectures that should be considered to attain maximum
effectiveness from lectures,

The timing of lectures should coincide with the application of the subject matter
to the project. This permits the recipient of the information the opportunity to
apply the subject matter while it is fresh, All of the Jordanian engineers
indicated that if they could apply the technical subject matter immediately, they
would retain it longer. If not, they would soon forget the subject.

All students should be supplied with lecture notes. This provides them with
reference materials and will help the participants to recall and apply the
information.

Emphasis should be placed on practical approaches to problem solving and
providing and jointly working example problems. All of the engineers affirmed
that they retained moee information if lectures were followed by working example
problems than if only lectures were given,

Encourage the lecturers to be local people when applicable, particularly op the
less technical subjects, such as drafting techniques. This reinforees the technical
knowledge of the lecturer, demonstrates the technical capabilities of the local
personnel to their associates and develops a level of professional respect,

The use of internationally recognized or expatriate experts on specific subjects is
Y f

benoficial, However, unless these people are working directly on the project, they

may tend to be hiphly theoretical and slight the practical applications,

Assignments to be solved outside of the class atmosphere wore not effective,
except for the more senior level people. This could vary considerably from firm
to firm, depending on the degree of motivation,

5.5 REFERENCE MATERIALS

As much reference material as possible should he provided. This includes text and
reference hookss, equipment and material catalogs and other desipn tools available
to assist the local engineers in acenrate and efficient project desipns, A
substantial budget should be included to purchase and ship these materials, These
iterms will renain after the US consultants leave, They are tools that will be
useful in future desym projects, Also, they improve familiarity with U,S, products
and encoarae the aae of these products,

5.6 FIELD TRIPS

Firld tripn to other facilities were felt to be very heneficial when they were
similar to those heing desipned,  ospecially  sophisticated  and/or complex
treatment plants, Another pood example s construction sites to demonstrate
constraction techniques and problem solving, These trips <hould involve personnel
responsible for desipm, an well as the operation, maintenance and administration
of facilities,
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5.7 OVERSEAS STUDY TOURS

Trips to the United States or other countries to visit the home office of the U.S,
engineers and facilities similar to those being designed can be effective. They are
particularly beneficial if the tcurs are designed as work/study trips for
participants that are selected properly.

5.8 TECHNICAL INDEPENDENCE

The foreign technical advisors should assume a low profile and encourage the local
engincers to take the lead role. This applies to all project matters including
project management and dealing with the client, This procedure builds confidence
and develops a better understanding of the project. It forces them to thoroughly
investigate the subject, develop the criteria and alternative solutions, select the
best alternative and present and defend it to the client. It will enable them to
continue after the foreign advisors have left and provided the base for them to
more quickly learn other technical subjects,

5.9 ONE-ON-ONE TRAINING

One-on-one training is the most offective means for transferring technology. It
utilizes interactive communication between the instructor and the student not
possible with lectures. However it is time consuming and should be limited to the
more technically complex subjects whenever possible, This type of training should
also be encouraged between technically qualified local trainors and local trainees,

5.10 QUALIFIED ADVISORS

The selection of expatriates to provide the technolopy transfer is of prime
importance, although technically not a technology transfer method or procedure,
The persons selected must be technically qualified and competent to train others,
Secondarily, they must have the personality and sensitivity to work well with the
local firm and the client,

5.11 PREPROJECT PLANNING

The planning and implementation of the projects by the client and the funding
agency iv as bmportant as the training techniques in determining the amonnt of
technolopy transforred to local personnel, The following are a number of factors
that were discusied, or aoted,  during this evaluation, They are beyond the
control of the local or {oreipn connultaints but do affect the depree of t"(‘hn()lngzy
trans{er, Conatructivee comments and supeestions are included,  whenever
possible, with the idea of tmproving the technology transfer activities on future
projects,

-

5.11.1 Scope of Waork

The Scope of Worl ancluded an the Invitation For Proposal should clearly
identify the role of the UL conwaltant in those instances where the
trannfer of technolosy 0 the key element, The U005, firm should he a
subconsultant to the national firm and not directly reaponsible for the
desipn element of the project, This input of the U5, subeconaultant should

/
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be limited to technology transfer through lectures, training and only
providing technical assistance on matters beyond the technical abilities of
the local firm.

The Invitation For Proposal should require that the proposals include a
detailed description of the technology transfer program and the role of
the subconsultant, Tt should include the proposed organizational structure
and the responsibilities of each of the foreign advisors. The proposal
should also detail, to a limited de-:e¢, the types of technology transfer
activities and subjects to be covered,

5.11.2 Mid to Long Range Considerations

In cases where USAID is attempting to improve the technical capabhilities
of local firms that will provide future services to the client after the
completion of a specific project, an agreement should exist that permits
the local firm to solicit the technical advice of his US subconsultant
throughout the project.  Related eosts for these services should bhe
reimbursed by the client. On these projects, for example, the Jordanian
consultant is expected to provide technical assistance to the WA for such
things as the preconstruction bidders meetings, At these mecetings all
construction contractors who may choose to subinit a bid are free to ask
questions  regarding the project, The consultant is often asked to
participate and answer questions on technical matters, If the consultant
is unsure and provides an incorrect or incomplete answer, the potential
contractors may propose incorrectly resulting in delays, additional costs
to the client, or facilities which do not meet the performance criteria. In
cases such as this, where the WAJT has requested the Jordanian firms to
provide continuing technical advice related to this project, the Jordanian
firm should have the right to solicit additional technical advier from the
11.S. subconsultant whoe provided the assistance and technology transfer
services, Theae services should he reimbursible and not provided at the
expense of the Jordanian consultants,

5.11.3 Selection of Local Firm

The selection of the suceessful loeal firms to design or construct facilities
should cmphasize technical ahilities and quality rather than the bid price,
Proper consideration should be piven to past experience and success and
the qualifications of the proposed project staff, Selection based on orice
alone <hould Le otrongly dbconrapeed,  In cases where cost s a major
factor in the welection of 4 consaltant, inexperiensed and/or aniualified
persons are frequently aneds This can rennlt in unsatisfactory projects
with delays and changes  costing the elient inore, in total,  than if the
originally hipher priced firm had heen was wwacdd e project,
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SECTION 6

FIRST INTERIM EVALUATION

6.1 INTRODUCTION

This section is directed towards the First Interim Evaluation of the three
Jordanian firms, as envisioned in the project paper. The Baseline Survey
Evaluation was effectively completed based on the conditions at the beginning of
the desipn phase of this project., The First Interim Evaluation is virtually at the
end of the design phase, and prior to the construction phase of this project. A
comparison of these evaluations will provide information and indications on
improved capabilities of the Jordanian firms and the transfer of technology.

6.2 METHODOLOGY

The methodology employed in the First Interim Evaluation was virtually identical
to the methodoiogy of the Baseline Survey Evaluation,

Sources of information included: reviewing the available data and obtaining or
developing such appropriate additional data as was available; conducting dis-
cussions with Water Authority of Jordan, USAID/Jordan, and Ministry of Dlanning;
conducting discussions with the three Jordanian firms, specifically involving the
project managers and appropriate project related staffy conducting discussions
and/or correspondence with the US subeonsultants project managers and other
project related staff when possible,

The basic system utilized wan the baseline evaluation system and rating format,
Thus, the results of the First Interim Evaluation are conststent and comparable to
the Baseline Survey Evaluation, The basie rating form in shown in Fipure 6-1
Overall Capability Index - Sanitary Desipn Specific Rating Farm,  The definition
of the rating catepories and sub-elements are included 1n Table 61 Definitions of
Sub-Elements and Hatings,

6.3 BASELINE EVALUATIONS

The Paseline Survey Evaluations from the oripinal survey report are included for
reference purposes, The format for the ratings and assessments consisted of a
short summary assemment followed by the completed Overall Capability Index
(OC rating forma, Fipure 6-2 through (-4, These references will be included for
cach firm in the following order: Arabtech Consualting Fngineers, Consulting
Enpginearing Conter and Joney and Dartner-,

6.3.!  Summary Assessment - Arabtech Consulting Engineers

The following i the summary assessment for Arabtech Consulting
Lngpineers,



FIGURE 6-1

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form

Company Design Development Index as of
Ratings

Categories -~ Sub-Elements n 1 2 3 4
L. Experience

a. Comparable sanitary projects-last 3 years N/A N/A

b. Total sanitary projects - last 3 years

c. Sanitary fees as 75 of totai fees

d. Comparable other projects - last 3 years

e, Geographic locations of projects

Catepory I Points x 25 (W) = Sub Total 1
1. Past Performance

a. Initiate projects on schedule

h. Complete projects on schedula

c. Complete projects within badget

d. Professional reputation

o, Relationships with clients

Catepory 11 Points x 2.0 (W, F) = Sub Total 11
1. Staffing/Perionnel

A, Sanitary enpineers, permanent employees

b, Avp. years of experience, fall time enp'es

¢, In-house disciplines

d, "% of fees paid to consultants

Catepory T Points x 3.0 (WD Sub Tatal 1T

V.  Project Manapement
A Project manacers with comparable experience

b, Scheduling and planning technigues /A A
c. Management information systeins /A HIA
d. Mileatones, deliverable itemns NIA HIA

Sub Tatal TV

gt i, i

Catepory IV Points % 1,0 (W)

e e gt hsehe 3 anies e e o an -
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FIGURE 6-1

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Contiuuci)

Ratings

Categories - Sub-Elements §) 1 2 3
V. Available In-House Resources

a. Ejquipment and facilities

b. Standard specifications

c. Standard drawings and details

d. Reference materials

Category V Points X 2.0(W.F) = Sub Total v
VL Financial Indicators

a. Ratio of current assets/current

liabilities N/A N/A
b. Adjusted average annual growth rate N/A N/A
c. Professional liability insurance N/A N/A

Category VI Points x 1.5 (W, F) =

Sub Total VI

OVERALL CAPABILITY INDEX
(Total of Sub Total I through
Sub Tetal VI)

Evaluated Dy:

Date:

\ e
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TABLE 6-1

DEFINITION OF SUB-ELEMENTS AND RATINGS

[
P

Categories Ratings
Sub-Elements 0 1 2 3 4
I. Experience
a. Sanitary projects comparable in size, 0 N/A 1 N/A 2 or more
complexity and technical specialty
undertaken in last 3 vears
b. Total sanitary projects in last 3 vears 0 1 2,3 4,5 6 or more
c. Sanitarv fees as 7" of total fees for 0 0-10 11-25 25-50 more than 50
last 3 vears
Jd. Total projects comparagle in size, com- 0 1,2 3to5 6to8 more than 8
plexity and technical specialty under-
taken in last 3 vears
e. Geograpliic location of past projects none area of limited to work in | work outside
Amman Jordan Region out-| the Region
side Jordan
I, Past Performance
a. Ability to initiate projects as scheduled never sometimes often usually always
b. Ability to complete projects on schedule never sometimes often usually always
c. Ability to complete projects within the never sometimes often usually always

original estimated budget (of the firm)




DEFINTITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)

TABLE 6-!

Categories Ratings
Sub-Elements 0 1 2 3 4
d. Professional reputation of the firm unac-ept- marginal [acceptable good excellent
able
e. Relationships with clients unaccept- marginal |acceptable good excellent
able
M. Staffing/Perscennel
a. Number of sanitary engineers who are 0 1 2-4 4-8 g+
permanent full time employees
b. Average years of experience of engi- less than 4 5-9 years |i0-14 years | 15-20 years| 20+ years
ncers employved full time
c. Available in-house disciplines civil, + sanitary + architects [+ mechanica All dis-
structural ciplines
d. "5 of total fees paid to local more than 20 15-20 9-14 5-8 0-4
consultants or specialists who are
not full time employees
IV, Project Management
a. Number of Project Managers with ex- 0 1 2 3,4 more than 4

perience managing comparable projects




DEFINITION OF SUB-ELEMENTS AND RATINGS {CONTINUED)

TARLE 6-i

Categories Ratings
Sub-Elements 0 1 2 3 4
b. Project planning and scheduling generally N/A available, N/A available,
techniques and systems not used but use monitored
marginal and used
c. Management Information Systems generally N/A available, N/A available,
available to, and used by, used but use monitored
the Project Manager marginal and used
d. Proanction and monitoring of mile- gcnerally N/A available, N/A available,
stone events and deliverable items as not used but use monitored
manragement tool marginal and used
V. Available In-tlous2 Resources
a. Equipment and facilities - owned by virtually typewriters, + word + computer | all listed
the company and available for use none copy ma- process- plus addi-
chines, print {ing equip- tional
machines ment applicable
b. In-house standard specifications for virtually partial, complete, adequate adequate
sanitary work none inade- adequate for the for beyond
quate for Jordan region tlie region




TABLE 6-1

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)

Categorics Ratings
Sub-Elements 0 1 2 3 4
c. In-house standard drawings and details virtually partial, complete, adequate {(adequate for
for sanitary work none inadequate | adequate for the beyond the
for Jordan region region
d. Reference mmaterials - Books, periodicals,] virtually textbooks, |+ technical + catalogs | + technical
technical papers, catalogs, manufacturers none reference papers, and equip- | periodicals
information-relating to sanitary work books int’'] ment manu-
agency facturers
publica- data
tions

V1. Financial Indicators

a. Rati» of current assets tc current less than NJA 0.8 to 1.5 N/A greater than
liatilies n.8 1.5

b. 3 vear annual growth rate of fees negative /A virtually N/A greater than
adjust~i by the inflatinn rate of zero one

Jordan

C. Professional liability insurance none N/A project N/A ccverage for
specific all projects




FIGURE 6-2

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form

Company Arabtech Design Development Index as of 1 Oct. 1983
Ratings
Categories - Sub-Elements 0 | 2 3
1. Experience
a. Comparable sanitary projects-last 3 years X | N/A N/A
b. Total sanitary projects - last 3 years X
c. Sanitary fees as 7o of total fees X
d. Comparable other projects - last 3 years X
e. Geographic locations of projects X
Category I Points 6 x 2.5 (W.F.) =15 Sub Total 1

I1. Past Performance

a. Initiate projects on schedule X

b. Complete projects on schedule X

c. Complete projects within budget X

d. Professional reputation X

e. Relationships with clients X

Category II Points 15 x 2.0 (W,F,) =30 Sub Total T
OI. Staffing/Personnel

a. Sanitary enginecrs, permanent employees X

b. Avg. years of experience, full time eng'rs X

c. In-house disciplines

d. 7% of fees paid to consultants X

Category III Points 11 x 3.0 (W,I5,) =33 Sub Total III
[V, DProject Management

a. Project managers with comparable experience X

b. Scheduling and planning techniques X | N/A N/A

c. Management informaiion systeims X | NJ/A M/A

d. Milestones, deliverable items h¢ M/A M/A

Category IV Points 0 x 3.0 (WF) =0 Sub Total IV




FIGURE 6-2

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Ratings

Categories - Sub-Elements 1 2 3 4
V. Available In-House Resources

a. Equipment and facilities X

b. Standard specifications

c. Standard drawings and details

d. Reference materials X

Category V Poirnts 2 x 2.0 (W.F) =4 Sub Total V
VI. Financial Indizators

a. Ratio of current assets/current

liabilities N/A N/A| X
b. Adjusted average annual growth rate N/A M/A] X
c. Professional liability insurance N/A N/A

Category VI Points 8 x 1.5 (W,F.) =

Sub Total VI

OVERALL CAPABILITY INDEX ~ 94.0
(Total of Sub Total I through
Sub Total VI)

Evaluated By:

Date:

John D, Knoll Jr.
David B, Bird
5 March, 1984
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Reputation, Performance - Arabtech has a good reputation and their past
performance has been consistent with their reputation. Projects are
started on time and virtually always completed on time and within the
client's budget. The quality of the design work has been consistently
acceptable to good.

Experience - The majority of Arabtech's experience has been in highways,
bridges and buildings; and not in sanitary engincering. They have
performed well on comparable sized non-sanitary projects.

Arabtech has done a number of sanitary projects, primarily in the mid to
late 1970's. They were associated with a British firmm for a major project
in Aqaba, but were mainly involved in pipelines and collection systems,
Most of their sanitary work has involved water distribution, seowerage
collection and surface drainage as it related to residential or commercial
pro ects being designed by Arabtech,

Staffing, Project Understanding - Arabtech has a full range of in-house
engineering disciplines and has been able to historically furnish required
services with their own staff., As they tend to retain a high percentage of
permanent staff, there have been periods when capacity exceeded work-
loads. They have been able to hire qualified staff (either part time or full
time) when workload exceeded capacity. They do have some needs for
this specific project which cannot be met by their existing staff, These
needs will be provided by their U.S. subcontractor and by acquiring
additional staff,

The quality of the proposal was good and Arabtech did supply significant
‘nput, although it was done in the office of their U,S. subcontractor., With
local exceptions, Arabtech displays a clear understanding of the services
to be providerd, The exceptions are areas of weakness or inexperience, In
these areas, assistance is being provided by their 1U,S, subcontractor.

Financial Strength - Arabtech appears to have the financial strength to
undertake this project,

6.3.2 Summary Assessment - Consulting Enginecring Center

The following is the summary assessment for Consulting Engineering
Center.

Rt)putntion, Performance - CEC has a good reputation and their past
perfortnance hias been consistent with their mputation, Projects are
started on time and virtually always completed on time and within the
client's budpet.  The quality of the design work has been consistently
acceptable to g0 d,

Experience - The majority of CEC's experience has not been in sanitary
enginecring, 1 s in highways, structures, materials testing and soils
investipations.  They have not been responsible for many comparable sizad
projects, but have performed well on the projects in which they have been
involved,
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FIGURE 6-3

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form

Company CEC Design Development Index as of 1 Oct, 1983
Ratings
Categories - Sub-Elements ) 1 2 3 4
I. Experience
a, Comparable sanitary projects-last 3 years N/AL X IN/A
b, Total sanitary projects - last 3 years ¥
c. Sanitary fees as ™5 of total fees X
d. Comparable other projects - last 3 years X
e. Geographic locations of projects X
Category I Points 11 x 2.6 (W) = 27.5 Sub Total 1
11, Past Performance
a, Initiate projects on schedule ¥
b. Complete projects on schedule h¢
c. Complete projects within budget X
d, Professional reputation X
e. Relationships with clients X
Catepory I Points 15 x 2.0 (W.F,)) - 30 Sub Total I
M.  Staffin/Personnel
a. Sanitary engineers, permanent employees ~
b, Avg. vears of experience, full time enp'rs A
c. In-house disciplines N
d. "% of [res paid to consultants ¥
Catepory 1T Points ,,,A,'.).V,W. x 3.0 (W) 27 Sub Fotat 111
IV,  Project Management
A Project manapgers with comparable experienee b
b, Scheduling and planning techniques X /A A
c. Manapement information systeme Mot A A
d. Milestones, deliverable iteme, s YA A

Catepgory IV Points 1 x 3.0 (W F) 3

Sub Toatal IV

A




FIGURE 6-3

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Ratings

Categories - Sub-Elements 1 B 3
V. Available In-House Resources

a. Equipment and facilities X

b. Standard specifications X

c. Standard drawings and details

d. Reference materials X

Catepory ¥V Points H x 2.0 (W,F)) = 12 Subh Tatal v
VI. Financial Indicator,

a. Ratio of current asets/eurrent

liabilities YA A
b, Adjusted averape annual srowth rate A A
c. Professional habelity insurance /A A

Categrory VI Points 3

« 1.5 (W)

i

Sub Totat VI

OVERALIL CAPARILITY IIDEX 111.5
(Total of Sub Total I throuph
Sub Total V1

Evaluated By: John D. Knoll Jr,

David B, Bird

Date: 5 March, 1984




Since 1979, CEC has been involved in a number of sanitary projects.
These have included the studies and desigus for Greater Amman Waste-
water and feasibility studies for the Southern Cities, They were asso-
ciated with three different American firms for these projects, CEC's
involvement was mainly in data collection, field and uoils investigations,
anl design of sewerage colleaction systems,

Staffing, Project Understanding - CLC
enpineering disciplines,  They have teen able to furnish most of the

has a limited range of in-house

required services with their own staff by concentrating their efforts in
the areas of in-house capabilities,  Throupgh the use of part time, or
temporary staff they have maintained a close balance between workload
and capacity., They do have needs for this specific project which cannot
be met by their existing staff. Thewe needs will be provided by their ULS,
subcontractar and by acquirig additional staff,

The quality of the propesal topood and invelves sipnificant input by CrC
althougph it wan done in the office of their US, cabieontractor, CEC
displays o« clear understacdiog of the wervices to he provided in the areas
in which they are expertenced,  Thewr LS subcontractor is providing
waistance inarcas of weal ness or mexperience,

Financial Strenpth - CEC appears to have the financial strength to

undertake this project,
6.3.3  Summary Assessment - Jouzy and Partners
The following i the cunmrnary asseosment for Jousy and Partners,

Reputation, Derformance = Jonsy and Partaers hasoa pood reputation and
their past performance hay been consistent with thear reputation,
Projects are wtarted on tine and virtaalle abways completed an time and
within the chent badpet, The gquality of the desipn work has heen
constatently aceentahle o roend,

Experience « Joury and Partpers han broad experience in the civil
enpineering Lol relating ta hiphways, st=uctares, plasang and urban
development and canitary projpects, They have worl experience, and
presently mamtan offices, an the Pepron oatade Jordan, - They have
p«-rfnrm-w! well oo ulz‘.‘\.utl‘»:t‘ e Protes 1.

Jouzy and Cartuers have done aonamber of camitary projecte, principally in
the i 19T sl canee 1, Thes were aeeoeaatest swth o a U0 firm for
the sty aned Jeeapn Cor Cargaand Pasesifa and ceith another U5, finm for
the feaatahity <twhien Lo the e Northern Chatiee, They were alue

" 3

Armoerated et o Certey G Lot and deapen o mmediage
mprovenent. to the sdodpe haodhin s facihities at an Cliasal, “Many of
thear projes o have snvolved o ateon, Traagee and flood contral,

Yhan cvil, arehi-

::“‘””‘1'.: Treoqeet "r.tlvr'.!.\whn.: FTewsy ared Prartuers

tectural, and planming decplimes i house, Tt does not have mechanieal
or electrical dise lphnr". 1 higne, Fouey maintains e ellent relations

h=3
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Company Jouzy and Partners Design Development Index as of

FIGURE 64

OVERALL CAPABILITY INDEX

Sanitary Design Specific
Rating Form

1 Oct. 1983

Ratings
Categories - Sub-Elements N 1 2 3 4
I. Expericnce
a, Comparable sanitary projects~last 3 years M/A H/A X
b, Total sanitary projects - last 3 years N
c. Sanitary fees as ™% of total fees X
d. Comparable other projects - last 3 years ¥
e. Geopraphic locations of projects X
Category I Points T ox 2.5 (WF) =45 Sub Total I
I, Past Performance
a. Initiate projects on schedule ¥
b, Cowmplete projects or schedule v
c. Comp'lete projects within budget X
d. Pros ional reputation X
e, Relationships with clients X
Category I 'oints 15 x 2.0 (W, F,) - 130 Sub Total IT
I, sStaffing/Personnel
a. Sanitary enpineers, permanent employees ~
b, Avp years of experience, full time eng'rs ~
c. In-house dvveipline, At
do 7% of feea paid to consaitants ~
Catepory T Points 0 v L0 O 15 Sub Tatal 11
IV, Project Management
A Vropect managers with comparable experience v
b, Sehedabia and planming techngne, ¥ A A
c, Manapementaaformation wyete s N A A
. Mileatones, deliverable atem ht A A

Category IV Paoints 1 x 30 (W) 12

Sub Total TV

i



FIGURE 64

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Ratings

Categories - Sub-Llements 0 1 2 3
V., Available In-House Resources

a. Lquipment and facilities X

b, Standard specifications X

c. Standard drawings and details X

d. Reference materials X

Catepory V Points 6 x 2.0 (W,F)) = 12 Sul Tatal v
V1. Financial Indieators

a, Ratio of current assets/current

liabilities M/A A
b. Adjusted average annual growth rate A /A
c. Professional liability insurance X H/A /A

Catepory VI Paoints 1 x L (WD 12

Sub Total V1

OVERALL CAPARILITY IHDEX 126.0
(Total of Sub Total T throuph
Sub Total Vi)

Lvaluated By: John D, Fnoll Tr,

Date:

David 13, Bird
5 Mareh, 1984




with a number of university professors and well qualified experts.
Historically, they have been able to furnish required services either with
their own staff, or in conjunction with "consultants," or temporary
personnel.  They have maintained a balance between workload and
capacity with the use of part time or temporary personnel. The needs for
this project, which cannot be net by their existing staff will be provided
by their U.S, subcontractor, by acquiring staff, or by consultants.

The quality of the proposal is good anl did involve some input from
Jouzy's U.S, subcontractor. Jouzy displays a clear understanding of the
services to be provided, although assistance is being provided by their U,S,
subcontractor. This assistance is related primarily to the treatment of
sewage.

Financial Strength - Jouzy and Partners appears to have the financial
strength to undertake this project.




6.4 FIRST INTERIM EVALUATIONS

Using the same techniques as the Baseline Evaluation, the OCI for each of the
three firms was derived as of March 1985, The OCIs reflect the evaluation of
each firm as of that time, The First Interim Evaluations are shown as Figure 6-5
through 6-7,

The questionnaires utilized in the data collection process are in Appendix C. They
were developed specifically for interviews with the Jordanian engineering firm,
their US subconsultants and GOJ agencies.

6.4.1 Summary Assessment - Arabtech Consulting Fngincers

The findings of the first interim evaluation of Arabtech are summarized
in the following paragraphs,

Reputation, Performance

Arabtech had a good reputation as an engineering firm at the beginning of
this project, but was essentially without experience as a sanitary
engineecring firm. They maintained their reputation and were able to
develop respect as  a sanitary  engineering  firm, based on their
performance on this project.  WAJ expressed satisfaction with their
performance and indicated they would recommend Arabtech to other
clients as a competent sanitary engineering firm,

The favorable performance by Arabtech on this project, in the opinion of
the WAJ project personnes, was mainly due to a limited number of people
which included their project manager and their principal sanitary
engineer,

Experience

At the time of the First Interim Evaluation, the design of the sanitary
facilities and systems for the cities of Tafila and Ma'an were the only
sanitary engineering projects of any magnitude completed by Arabtech,
Their exprrience in the sanitary field consists essentially of this project.
However, the mapnitude of this project and their numerous other projects
of similar size and complexity, make it one of the few consulting {irms in
vo rdan with equivalent experience,

One of the main reasons Arabtech has not undertaken similar sanitary
engineering projects is the sice of the market, Very few desipn projects
were undertaken in Jordan during the twelve mornth period prior to the
First Interim Fvaluation, The competition for the few design projects was
intense,

Staffing, Project Understanding
Arabtech reinforced itd staff of technical personnel during the project

with what appears to be technically qualified personnel, lowever, they
did not necessarily increase their total number of employees, It appears
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Company sulting Engineers Design Development Index as of

FIGURE 6-5

OVERALL CAPABILITY INDEX
Sanitary Design Specific

Rating Form

Arabtech Con-

March 1985

Ratings
Categories - Sub-Llements 0 1 2 3 4
L Experience
a. Comparable sanitary projects-last 3 years N/A| X |N/A
b. Total sauitary projects - last 3 years X
c. Sanitary faes as "b of total fees X
A Comparable other projects - last 3 years X
e. Geographic locations of projects X
Category I Points 10 x 2.5 (W.F.) =25 Sub Total I
I,  Past Performance
a. Initiate projects on schedule X
b. Complete projects on schedule X
c. Complete projects within budget X
d. Professional reputation X
e. Relationships with clients X
Catepory Il Points 15 x 2.0 {W,F.) =30 Sub Total II
I, Staffing/Personnel
a. Sanitary engineers, permanent employees X
b. Avq. years of experience, full time eng'rs X
¢. In-house disciplines X
d. " of fees paid to consultants X
Category I Points _ 12 x 3.0 (W.F.) =36 Sub Total 11
IV.  Project Manapement

a. Project managers with comparable experience

b, Scheduling and planning techniques
c. Manapement information systeins
d. Milestones, deliverable itoms

-
/A X [ Ny/A
M/AL X /A
/AL X | N/A

Category IV Points 7 x 3.0 (W) - 2]

Subh Total TV




FIGURE 6-5

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Ratings

Categories ~ Sul:-Elements 0 1 2 3
V. Available In-House Resources

a. Equipment and facilities ’ b

b. Standard specifications X

c. Standard drawings and details X

d. Reference materials X

Category V Points _ 8 x 2.0 (W.F.) =16 Sub Total V
V1. Financial Indicators

a. Ratio of current assets/current

liabilities N/A N/A

b. Adjusted average annual growth rate N/A N/A

c. Professional liability insurance X | N/A N/A

Category VI Points 8 x 1.5 (W,F.) =12 Sub Total VI

OVERALL CAPABILITY INDEX 140
(Total of Sub Total I through
Sub Total VI)

Evaluated By: John D, Knoll, Jr,
David B. Bird
Date: March 1985




that Arabtech made a conscious effort to select a few technically capable
project people that would remain with the firm. As stated ecarlier,
Arabtech's people were able to acquire sufficient technology in project
management, sanitary engineering, drafting and other arcas. They earned
the respect of the project coordinators of WAJ who rated araltech fully
competent to undertake essentially similar type projects.

It was ecvident from our interviews and discussions with the Arabtech
project staff, that they were technically competent on subjects directly
related to this project.

Project Management Capabilities

Prior to this project, Arabtech had not incorporated the project manager
concept to cnardinate the project activities to meet project schedule and
cost constraints. They utilized the leaders' technical disciplines to
complete the projects in an unstructured fashion. No mechanism existed
to coordinate the various project clements or control project costs.

For the design of the sanitary system for the two citirs, a mechanical
engineer was sclected as the project manager. Ile was selected based on
his ability and interest rather than his technical expertise. The result was
very positive. The project manager appeared fully capable of scheduling
project tasks, monitoring their progress, developing cost savings and
control activities and dealing with WAJ on project mattars,

Arabtech indicated they intend to utilize the project manager concept on
all future governmental or industrial projects involving more than one
technical discipline.  The concepts and procedures will have to be
transferred to other Arabtech personnel,  They appear capable of
accomplishing this in order to broaden their project management skills
and capabilities,

Financial Strength

Arabtech appeared to be financially strong. This fact was confirmed by
the fact that they, as well as the other two firms, were required to
support a high level of project activity for a lengthy initial period before
receiving reimbursement for services rendered.

6.4.2 Summary Assessment - Consulting Engineering Center

A summary of the findings of the First Interin Evaluation of CEC are
listed below.

Reputation - Performance

At the beginning of the project, CEC was one of the few engineering
firms in Jordan with sanitary enginecering experience, They are a small
firm, but enjoyed a respected repu‘ation in the sanitary engineering field,
They had designed a number of wastewater collection systems and small
wastewater treatment facilities without any assistance of internatisnal
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FIGURE 6-6

OVERALL CAPABILITY INDEX

Sanitary Design Specific
Rating Form

Consulting Engincering
Company Center Design Development Index as of

March 1985

Categories - Sub-Elements

Ratings

1|3 3

I, Experience

a. Comparable sanitary projects-last 3 years MIAL X /A

b. Total sanitary projects - last 3 years X

c. Sanitary fees as "% of total fees At

d. Comparable other projocts - last 3 years ¥

e. Geographic locations of projects ~

J

Category I Points 12 x 2.5 (W) - 30 Sub Total l
11, Past Performance

a. Initiate projects on schedule ¢

b. Complete projects on schedule S

c. Complete projects within hudget N

d. Professional reputation X

e. Relationships with clionts ¥

Category Il Points 15 x 2.0 (W.F,) - 30 Sub Total I
M, Staffing/Dersonnel

a. Sanitary engrineers, permanent employees ~

b. Avg. years of experience, full titne enp'rs ¥

c. In-house discipline, S

do "% of foes paid to consultants

Catepory I Points 7 3,0 (W) 2] Sub Tatal 11

. T

IV, Project Manapement

a,
b,
.

d.

Project managers with comparable experience
Seheduling and planning techniques
Manapement information oystems
Milestone., deliverable itean

/A O H/A
1A oA
A NP

Catepory IV I'ointy "w,’% x 3.0 (W, 1) h

Sub Tatal 1V




FIGURE 6-6

OVERALL CAPATILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Ratings

Categories - Sub-Elements 0 1 2 3
V. Available In-Ilouse Resources

a. Equipment and facilities X

b, Standard specifications X

c. Standard drawings and details X

d. Reference materials X

Category V Points 10 x 2.0 (W,F.,) =20 Sub Total V
VI. Financial Indicators

a. Ratio of current assets/current

liabilities MN/A N/A
b, Adjusted average annual growth rate N/AL X | N/A
c. Professional liability insurance X | N/A N/A
Sub Total VI

Category VI Points 6 x LR (W,F,) =9

OVERALL CAPADRILITY INDEX 134
(Total of Sub Total [ threugh
Sub Total VI)

Evaluated By:

Date:

John D, Kroll, Jr.
David B, Bird
March 1985




engineering firms. On large sanitary projects in Jordan, CEC was always
a subcontractor to a foreign firm., CEC built its' reputation in the area of
soils testing and geology.

The quality of the work done by CEC for the water and wastewater
system for the Cities of Madaba and Karak was very good. They received
substantial help from their U.S. subconsultant during the beginning of the
project, but as time went on, CEC assumed more and more of the design
responsibility. By the end of the project, the U.S. subconsultant had left
Jordan. CEC was fully responsible for the final design and redesign work
required to satisfy the requircments of WAJ,

Experience

CEC has now participated in the study and design of a number of sanitary
enginecering projects in Jordan. They are one of the leading firms in
Jordan in terms of the numbers sanitary project on which they have
participated, cither wholly or either as the prime contractor with a
subcontractor, or as a subcontractor. Their largest weakness is their size
and the number of permanent staff.

Staffing, Project Understanding

CEC increased its staff for the desipn of the water and wastewater
systems and facilities for the cities of Madaba and Karak. Now that the
project has been completed, they are unable to maintain the staff. A
number of the engineers have left to accept jobs with other firms or
agencies. They were, however, able to keep the project manager,
designers, and two additional technical people.

The people retained have an indepth understanding and knowledge of the
wastewater treatiment process, plant layout, civil and structural engi-
neering, drawing layout and details and project management., They
appeared capable of successfully completing similar projects with minimal
outside assistance, CEC would need to acquire additional technical
expertise to fill these areas vacated by the technical staff who left at the
end of the project.

Project Management Capabilities

Ac a result of specific management, financing, and project coordination
assistance provided by their U,5, subeonsultant, CEC made substantial
gains in their in-heuse project management capabilities,  Prior to this
project CEC utilized &4 very loose type of project cnordination, which was
adequate for their previous prejects,  The design of these systems and
facilitins was much more coinplex than anything previously completed,
The end result was quite positive, At approximately the mid point in the
project, CEC" project manager was in complete control of the project
and quite involved in directing the efforts of the project team to meet
their time = ~hedule,  CEC appears  capable of condinating any type or
size of project within their trchnical capabilities,



Financial Strength

CEC appears to be quite strong financially, despite their small size, Their
strength was demonstrated during the project, by being able to maintain
their full staff despite a very delayed schedule of reimbursement for
technical services rendered,

6.4.3 Summary Assessment - Jouzy and Partners

Jouzy and Partners is the largest of the three firms with considerable
sanitary engineering experience. Their main office is in Beirut, Lebanon,
and the Amman office is the next largest office. A summay of the
findings from the First Interiin Evaluation are listed below,

Reputation - Performance

Jouzy and Partners is a large firm that is well respected for their
engineering capabilities, They had a good reputation at the beginning of
the project and maintained that reputation throughout the project. They
have designed a multitude of facilities including highways and other major
civil engineering facilities in addition to sanitary facilities, They have
previously participated either as a subcontractor or prime contractor on a
number of sanitary projects in Jordan,

Experience

Jouzy and Partners have completed a number of sanitary projects in
Jordan, At least two of them were major projects involving the design of
wastewater collection and treatment facilities.  They are probably the
firm with the most sanitary engineering experience in Jordan.

Staffing, Project Understanding

New employees were not needed for this project due to the size of Jouzy
and Partners. They already had enough people on their staff to fill all the
project positions. For some engineering activities such as electical and
mechanical, the work is subcontracted to other local firms, This practice
is common and, not necessarily, a nepgative factor. Rather it is a cost
effective measure to undertalie projects as they arrive without having to
maintain a staff with a low direct or billable time ratio.

As a result of Jouzy & Partners experiences, they had a fairly pood
understanding of the project,  They lacked depth and knowledge in the
area of wastewater treatment process engineering and this was provided
by the U.S, subconsultant, They had four sanitary engineers on their staff
at the end of the project that received the hulk of the technology
transfer, along with the drafting staff,

Project Management Capabilities

The project manager for this project was provided by one of Jouzy and
Partners senior personnel,  He was already experienced in project and
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FIGURE 6-7

OVERALL CAPABILITY INDEX
Sanitary Design Specific

Rating Form

Jouzy &
Company Partners Design Development Index as of March 1985
Ratings
Categories - Sub-Flements 0 1 N 3 4
1. Experience
a. Comparable sanitary projects-last 3 years N/A Al X
b. Total sanitary projecis - last 3 years X
c. Sanitary fees as ™5 of total fees X
d. Comparable other projects - last 3 years e
e. Geographic locations of projects X
Category I Points 19 x 2,5 (W, F) - 47,5 Sub Total !
11, Past Performance
a, Initiate projects on schedule ¥
b, Complete projects on schedule ¢
c. Complete projects within budget X
d. Professional reputation X
e. Relationships with elients S
Catevory Il Pomts 15 x 2.0 (W F) - 30 Sub Total 1
I, Staffing/Dersonnel
A, Sarvitary enpineers, permanent employees X
b, Avp. vears of experience, full timne eng'rs X
c. In-house diseipline, X
d, "% af fees paid Lo consultants ¥
Catepory T Pomts 7w W0 OW ) 21 Sub Tatal I
IV, Project Manapement
A, Project manager, with camparahle expericnce X
b Scheduling and planning techniques AL A

c. Manapement information wystems
d. Milestones, deliverable iteons

A /A
IRV O IS Y

Category IV Points 5 x 3,0 (W) b

Sub Total 1V
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FIGURE 6-7

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Ratings

Categories - Sub-Elements ] 2 3 1
—
V. Available In-House Resources
a. Equipment and facilities X
b. Standard specifications X
c. Standard drawings and details X
d. Reference materiads X
Catepory V Pomts 10 x 2,0 (W,FF)) - 20 Sub Tatal VW
V1.  Financial Iadicators
2. Ratio of current woets/current
liabilities, /A /A X
b, Adjusted average annual growth rate /A d/A X
c. Professional habilily insurance /A A

Category VI Doints x 165 (W F) 12

Sub Tatal V1

OVERALL CAPABILITY THDEX 151.5
(Total of Sub Total I throuph
Sub Total V1)

John D, Knoll, Tr,
David 3. Bird
Date: “March 1985

Evaluated By:




office management, Essentially no technology transfer was provided in
the project management area,

Financial Strength

Jouzy and Partners is o major international consulting firm, It appears to
be quite strong financially and was able to maintain full project activities
despite a delay in receiving rennbursements for services rendered,

6.5 COMPARISON OF BASELINE AND FIRST INTERIM EVALUATIONS

A summary comparizon of the OCIy for the Dasehne Survey and First Interim
Evaluation for the three Jordantan firme iy incladed an Fipare 6270 The parpone of
this figure s to quickly show the overall finprovement i each firm’s capability to
perform sanitary enpineering desipn projects,

An item by item compartson of cach of the three Jordantan firmes wommeladed in
Figures (-7 throuph (-11, The catesories and sub-clements of the comparisons

are identical to the OCT evaluation formm, catepories amd sub-elements,

In all canen the firnes tmproved their abihity to desion samilar projects s demon-
strating the positive ampact of the techaology transfer effort,

For one of the firme, CHC, the rating for three sab-elemonts dropped instead of
' ) o 'l

increasing, This was true even thouph therr OCHinereased and they demonstrated

a sipnificant improvement in their in-house capabithition, The three sub-elements

ares
- Staffing/Personnel
a. Sanitary engineers, permanent employees
b, Avg. vears of experience, full time enp'res,
- Financial Indicators
b, Adjusted averave annual prowth rate,

Each of these indicators are atfected to a rreat extent by the size of CEC, They
are a very small firm, At the time of the baseline arvey the project was
underway and thee had staffed ap, At the time of the first interim evahiation the

project had alreads contially cnded, Several of therr sanitary enpinecrs had Teft
to accept other posttions hecanse CEC ol not potten any nesv sanitary projects,
Thus, the number of wanitary enpineers had been reduaced along with the average
number of year, of c'\:pc-ric'n(‘v, Jecause CEC had not protten any new prujm‘tfg,
their feea from anitary projects had dropped,
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FIGURE 6-8

OVERALL CAPABILITY INDICES
SANITARY DESIGN SPECIFIC
RATING COMPARISON FORM

Evaluation Evaluation
Title Date

Arabtech Consulting Enaineers
Baseline Survey October 1983
First Intrim Pvaluation March 1985
Het OCT hmprovement

Consulting Unyineering Center
Daseline Survey October 1983
Firet Interim Fvaluation “farch 1985

fet OCT Improvement

Jouzy and Partners
Daseline Survey October 1793
Firat Interim Evaluation “arch 1985
Net OCI Improvement



FIGURE 6-9

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form
Arabtech Consulting October 1983
Company Engineers Design Development Index as of March 1985
Rating Values
Categories - Sub-Elements Paseline| irst
Survey |Interim [Variaaee

I. Experience

a. Comparable sanitary projects-last 3 years 0 2 2

b, Total sanitary projects - last 3 years 1 ] 0

c. Sanitary fees s ™0 of total fees 1 3 2

d. Comparable other projects - last 3 years 2 2 ]

e. Geopraphi - locations of projects 2 2 n

Catepory I - Werphting I"actor 205 15 25 1n
11, Past Performanee

a. Initiate project, on sohedule 3 3 0

b, Complete projects on schedale 3 3 0

c. Complete projests within budget b 3 0

d, Professional reputation 3 3 N

o, Relationohips with clients 3 3 0

Catepory 11 - Wer hting Pactor - 2.0 30 30 0
NI, Staffing/Dersanned

a. Sanitary enptineers, permanent employees M 3 1

b, Aves years of experience, fall time eng'ry > 2 c

c. In-houae drieiplines 4 1 n

d. "0 of fees paid to consaltant. 3 3 0

Catepory I - Werphting Factor 3,0 13 16 3
IV,  Project Manapement

A Project managers with comparable experience 0 1 1

b, Scheduling and planning technigque, n N 2

c. Manapement information yatoms n M 2

d, Milestone, deliverable itoms, 0 M 2

Category IV - Weighting Factor 3,0 n 21 21




FIGURE 6-9

OVERALL CAPABILITY INDEX COMPARISON
Sanitary Desigr Specific
Rating Form (Continued)

Rating Values
Categories - Sub-Elements Baseline| [irst
Survey | Interim [Variance

V. Available In-tiouse Resources

a. Equipment and [acilities 1 1 0

b, Standard specilications 0 2 2

c. Standard drawings and details N 2 2

d. Referenee materials 1 3 2

Category V - Weiphting Factor = 2.0 4 16 12
VI,  Financial Indicators

A, Ratio of current assets/current

liabilities 4 4 0

b, Adjusted averape annaal growth rate 4 4 0

c. Professional liability insurance 0 N 0

Category VI - Weighting Mactor = 1,5 12 12 0
OVERALL CAPABILITY NDICES 91.0 140.0 46

(Totals of Catepory 1 through Category VI)

Evaluated By: John DL Fnoll, Tr,

David I, Bird

Date: “March 1985




Company Center Design Development Index as of

FIGURE 6-10

OVERALL CAPABILITY INDEX COMPARISON
Sanitary Design Specific

Rating Form

Consulting Enginecring

October 1983

March

1985

Rating Values

Categories - Sub-Elements Baseline| First
Survey [ Interim |Variance
I, Exrccience
a. Comparable sanitary projects-last 3 years 2 2 0
b, Total sanitary projects - last 3 years 3 3 0
c. Sanitary fees as "5 of total fees 2 3 |
d. Comparable other projects - last 3 years 2 2 0
e. Geographic locations of projects 2 2 0
Category [ - Weiphting Factor - 2.5 27.5 30 2.5
II, Past Performance
a. Initiate projects on schedule 3 3 0
b. Complete projects on schedule 3 3 0
c. Complete projects within budget 3 3 N
d. Professional reputation 3 3 0
e. Relationships with clients 3 3 0
Category II - Weighting Factor - 2,0 30 30 0
.  Staffing/Personnel
a, Sanitary engineers, permanent employees 2 1 (1)
b. Avg. years of experience, full time eng'rs 2 1 (1)
c. In-house disciplines ! 1 0
d. "0 of fees paid to consultants 1 1 0
Category HT - Weiphting Factor 3.0 27 21 (6)
IV, Project Manapement
A, Project managers with comparable experience 1 2 I
b, Scheduling and planning techniques n 2 2
c. Management information syntoms N 2 2
d. Milestones, deliverable iteons 0 2 2
Category IV - Weiphtine Factor 3.0 3 24 21




FIGURE 6-10

OVERALL CAPABILITY INDEX
Sanitary Design Specific
Rating Form (Continued)

Rating Values
Categories - Sub-Elements Bascline| [irst
Survey | Interim {Variance

V.  Available In-House Resources

a. Equipment and facilities 3 3 0

b, Standard specifications 1 2 1

c. Standard drawings and details 0 2 2

d. Reference materials 2 3 1

Category V - Weighting Factor = 2.0 12 20 8
VI. Financial Indicators

a. Ratio of current assets/current

liabilities 4 4 0

b. Adjusted average annual growth rate 1 2 (2)

c. Professional liability insurance 0 0

Category VI - Weiphting Factor = 1.5 12 9 (3)
OVERALL CAPABILITY TNDICES 11,5 134.0 22.5

(Totals of Category 1 through Category V1)

Evaluated By: John D, Knoll, Ir,

David B, Bird

Date: March 1985




FIGURE 6-11

OVERALL CAPABIL.TY INDEX COMPARISON
\ Sanitary Design Specific
Rating Form

Jouzy & October 1983
Company Partners Design Development Index as of March 1985
Rating Values
Categories - Sub-Elements Biseline| First
Sucvey | Interim [Variance
L. Experience
a., Comparable sanitary projects-last 3 years -4 4 0
b. Total sanitary projects - last 3 years 4 4 0
c. Sanitarv fees as "5 of total fees 3 4 1
d. Comparable other projects - last 3 years 1 4 0
e. Gengraphic locations of projects 3 3 0
5
Category I - Weighting "actor = 2.5 45 7.5 2.5
1I. Past Performance
a. Initiate projects on schedule 3 3 0
b, Complete projects on schedule 3 3 0
c. Complete projects within budget 3 3 0
d. Professional reputation 3 3 0
e. Relationships with clients 3 3 0
Category Il - Weighting Factor = 2.0 30 30 0
III. Staffing/Personnel
a. Sanitary engineers, permanent employees 2 2 0
b. Ave. years of experience, full time eng'rs 1 2 1
c. In-house disciplines 2 2 0
d. 7" of fees paid to consultants 0 1 !
Catepory III - Weighting Factor - 3.0 15 2l 6
IV,  Project Manapement
A Project imanapgers with comparable exnerience ! ! 0
b, Scheduling and planning techniques 0 2 2
c. Management information systems 0 0 0
d. Mileastanes, deliverable items 0 2 2

Catepory IV - Weiphting Factor - 1.0 12 2+ 12




FIGURE 6-11

OVERALL CAPABILITY INDEX

Sanitary Design Specific
Rating Form (Continued)

Rating Values

Categories - Sub-Elements Raseline| First
Survey |Interim [Variance
V. Available In-1louse Resources
a. Equipment and facilities 1 1 0
b. Standard specifications 1 3 2
c. Standard dizwings and details 1 3 2
d. Reference materials 3 3 0
Category V - Weighting Factor = 2.0 12 20 8
V1. Financial Indicators
a. Ratin of current assets/current
liabilities 4 4 0
b. Adjusted averape annual growth rate 1 4 0
c. Professional liability insurance 0 0 0
Category VI - Weighting Factor = 1.5 12 12 0
OVERALL CAPAPBILITY INDICES 126 154.5 28.5

(Totals of Category 1 through Category V1)

Evaluated By:

Date:

Jchn D, Knoll, Jr,

David B, Bird

March 1985




SECTION 7

CONSTRUCTION SUPERVI.:ON BASELINE EVALUATION

7.1 GENERAL

The primary objective of the Construction Supervision Baseline Evaluation is to
estahlish the baseline data, for three Jordanian consulting firms, at the beginning
of the construction supervision phase of this p-yject. This data will then be used
as the reference poiat of origin for comparisons with the results of future
evaluations,

Numerous sources of information were utilized in providing the basis for this
baseline evaluation including:

- Available reference materials

- The actual proposals submitted for this project by the firms

- Data supplied by the individual firms and agencies

- Input received dduring numerous discussions with the persornel

frori the firms and agencies,

It was not possible to achieve a, all-encompassing an evaluation as the project
needs deserve, The firms, apencies and individuals were most cooperative ana
helpful. It was only external factors which precluded the desirable complete
solution,

The prime inhibiting factors were that the construction snpervision work has not
r £ . .

yet been contracted by the Water Authority, All three firms, in association with
their respective U5 subeonsultants, have subimitted proposals,

A subjective evaluation will need to he undertalien when the construction supees-
vision services and project personnel are defined,  Such an evaluation can be
properly  and  cconomically included  with the baseline  cvaluation of  the
constraction capabilitios of the Jordanian contractors selected for this project,

Viforts have Leen made to develsp the objective evaluation of the construction
supervision capabilities of the three Tordanian conanlting ficma, The form ot is
similar to the format developed previously by the Project Team for ase o the
baseline cvaluation of Lmitacy enpineering desiin capabilities, If followed in
subsequent evaluanons, this format vill prodoace connintent and comparative
resultv, Tt antiempated that thin objective evaluation will e supplemented at a
later date Ly aomore Subjective cvaluation which will incheie peoject personnel,

7.2 CONSTRUCGTION SUPERVISION BASELINE EVALUATION

The objective svaluation v composed of the following elements:
] "
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7.2.1 Criteria
The criteria considered in developing the objective evaluation included:

OBJECTIVITY - The evaluation formmat must minimize, or eliminate,
subjective results and be as purely objective as possible. [Future evalva-
tions are anticipated during the life cycle of this project., The results of
these various evaluations must be consistent and comparable regardless of
differing personalities which may be involved in the evaluations.

APPLICABILITY/FLEXIBILITY - The system must he applicable in
determining, or indicating, construction supervision baseline capabilities
and the transfer of technology. It must apply to project specific needs
throughout the life of the project. The system must apply to projet
specific and firm specific evaluations. Yet it must retain the flexibility
to apply to general construction supervision projects or other firms with
little, or no, modification,

DETAILED DOCUMENTATION - The system must be clearly detailed and
fully documented. The detail is needed to provide a clear understanding
of the initial evaluation as well as providing the direction for future
evaluations. The dccurmentation will provide a rational means of adjusting
previously completed evaluations should the system be modified in the
future,

7.2.2  Approach

The primary iotivation in developing an evaluation system was to
incorperate features that would, in some fashion, quantify increased
capabilitien and also show evidence of technology transfer. At the same
time, the system had to be rcapable of producing consistently objective
evaluations over time with the possibitty of differing evaluators,

The approach used involved the selection of pencral catapories under
which the various elements applied in evaluating the haseline capabilities
could be lopically prrouped,  These catepgories were defined ast Staffing
and Personnel, YManapement Tools and  Teckniques, Feperience, DPast
Performance, Avaalable In=-ouw Recourees and Finaneial Dadieators,

Followine the identification of the general cateprories, the sub-elements
of each yreneral catepory wore defined, The varions sub-elements were
considerad and wolected Tor inclusion on the haci, of:

0 Applicability to hoth he project epeific considerations and to
largrer ceneral field conaderation,

(3] Ability to objectively defie both the sub-element and the
boundary conditions ased o rating the Lub-element,

o Reavonahle availability  of information relating to cach sub-
element,  The information should not bhe burdensome for the



7.2.3

Jordanian firm to gather or prepare, nor must it be confidential in
nature,

The final step in the approach was to devise a method for rating
the sub-clements and actually quantifying construction
supervision capabilities, The selected method utilizes a numeric
rating of 0 to 4 for each sub-element, Each category has been
assigned a weighting factor, The numeric ratings for each sub-
element are multiplied by the categorical weighting factor and
then added to produce a wei; ted category sub-total, The
category sub-totals are then added topgether to produce a single
number, This pure number has been termed as the Construction
Supervision Development Index (CSDD,

It is appreciated that the individual categories and sub-clements
selected by the Project Team for inclusion in this system may not
be universally agreeable, !lowever, they were selected, and
included, after due consideration of the project specific
objectives, criteria, conditions existing at the time of the study
and the time constraints present in preparing the study,
Continued or widespread usage will introduce change and permit
the system to grew in response to varying needs and conditions.

Construction Supervision Development Index
7.2.3.1 General Concepts

The Construction Supervision Development Index (CSDD is
designed for objectivity with the purpose of eliminating subjective
influences, The intent is to quantify the construction supervision
capabilities of a particular firm, 1n some fashion, at any given
point in time, Continurd use of the CSDi throughout a series of
evaluations will produce a series of truly comparable values, This
will occur as a resalt of the objective and risidly defined rating
systein,

The CSDI is asingle dimensionless numtbior which s derived as the
sum of the weighted catepory sub-tetals,  Fach category s
divided into sub-eloments which are individually rated,  Thus,
comparisons between any two different evaluations can be made
on the whole fusing just the CSDD] on any specific catepory or on
individual sub=elements,

7.2.3.2  Rating Format

A standardized matrix format has been selected for the rating
form it.elf,  Pating opportunities, and point values, have heen
limited to only five powsible choices,  Actual numeric rating
values can vary only from 0 to 4, This will eliminat + the need for,
and the possibility of, fiaely shaped judpgemental distine tions,
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The majority of the sub-clements can be rated with a choice of
any of the five rating values. Howver, certain of the sub-
elements are more appropriately rated through a range of only
three choices of values.

A single rating form having five rating options was selected as the
standard format rather than having two different rating formats
on two separate ferms. Those sub-elements which require only
three choices are (imited to ratings of 0, 2 or 4. Rating values of
1 and 3 are redundant in these instances and are shown as N/A
(not applicable) for clarification.

7.2.3.3 Category . cighting

The relative weights assipned to the general categories were
subjectively designated by the Project Team, They involved
consideration of the conditions prevailing at the time of the
study, the project specific needs, overall balance and the relative
values of the categories.

Staffing and Personnel, Management Tools and Techniques and
Experience were judged to be the more critical areas, These
categorins were given emphasis with higher weightings. Following
in descending order of importance are Past DPerformance,
Available In-House Resources and Financial Indicators,

Past Performance was given lesser weipghting thatn the first two
in this evalnation since there is not a plethera of historic projects
with truly comparable conditions, It is still a very reliable
indicator of the pgeneral attitudes, capabilities and method of
operations for the individual firms,

Availal» in-House Resources are more ecasily acquired than the
other general catepories,  Further the individual interest and
expertise of the project personnel may partially offset  the
absence of such resources,

Finrncial Indicators must considered only in relation to the firm's
ability to vndertake the project or to acquire needed personnel
and/or in heuse sourees,

7.2.3.4 Rating Forms and Rating Definitions

A typical Coastruction Supervision Development Index rating
form is shown in Vipure 7-1,

Definitions of the individual sub-elements and the related possible
rating choices are shown in Table 7-1,

7.2.3.5 Uses

The Construction Supervision Development Index was formulated
as a useful tonl to quantify constraction supervision capabilities
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PRELIMINARY
FIGURE 7-1

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX

Company CSDI as of
Ratings
Categories - Sub-Elements n 1 2 3
I. Staffing and Personnel
a. Construction personnel, full time
employees
b. Ave, years of experience, full time
C.S. personnel
c. Project managers with comparable
experience
d. Available in-house disciplines
Category Points X 3.0 (WF) = Sub Total I
11, Management Tools and Techniques
a. Project activity scheduling
b, Project documentation systems
c. Construction supervision manual -
policies and procedures
Category Points X35 (W) - Sub Total 11

IlI. Experience
a. Total construction superv,
projects - last 3 years
b. Comparable construction
supervision projects
Construction superv, fees
as "% of total fees
d. Geoprahpic location of projects
for constraction superv,
o, Construction staperv, on projects
desipned by others

e

Catepory Points ¥ 1.8 (W.F) = Sub Total M1




PRELIMINARY

FIGURE 7-1

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED)

Company

CSDI as of

Categories - Sub-Elements

Ratings

1 2 3

IV, Past Performance
a. Timely initiation of preconstruction
activities
b. Complete projects within budget
c. Professional reputation
d. Relationships with clients, contractors
and designers
Category Points X L75 (W.F) = Sub Total IV
V,  Available In-House Resources
a. Equipment and facilities
b. Reference materials
c. Standard forms and reports
d. Test equipment and facilities
Catepory Points X 125 (WF) = Sub Total V
VI. Financial Indicators

a. Ratio of current assets to current
liabilitirs

b. Adjusted ave, annual growth

c. Professional liability insurance

Catepory Points X 1,5 (W,F) =

Sub Total VI

CONSTRUCTION SUPERVISION DEVELOPMENT HIDEX

Evaluated Dy:

Date:

‘\}



TABLE 7-1

DEFINTI.TON OF SUB-ELEMENTS AND RATINGS

Ratings
Categories
Sub-Elements 0 1 2 3 4
I.  Staffing and Personnel
a. Construction personnel, full time
employvees 0 1-2 3-4 5-8 9+
b. Ave. vears of experience, full time
construction personnel less than 3 4-6 7-9 10-15 16+
c. Project mmanagers with comparable
previous experience 0 1 2 3-4 5+
d. Available in-house disciplines Civil + mechanical + sanitary + All
structural architects | disciplines
O. Management Tools and Technology
a. Project activity scheduling Generally N/A Available N/A Available
not used but used monitored
marginally and used
b. Project documentation systems Generally N/A Availlable N/A Available
! not used but used monitored
marginally and used
c. Construction supervision manual Generaily N/A Available N/A Available
not used but used Monitored
marginally and Used




TABLE 7-1

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)

Ratings
Categories
Sub-Elements 0 1 2 3 4
. Experience
a. Total construction supervision
projects last 3 ye.urs 0 1 2-3 4-5 6 or more
b. Comparable construction supervision
projects 0 N/A 1 N/A 2 or more
c. Construction supervision fees as a ™
of total fres 0 1-10 11-25 26-50 50+
d. Geographic location of construction
supervision projects None Area of Only in Only in Worldwide
Amman Jordan | Middle East

e. Construction supervision on projects
designed by others 0 1 2 3-4 5 or more




TABLE 7-1

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)

Ratings
Categories
Sub-E..'ments 0 1 2 3 4
IV, Past Performance
a. Timely initiation of pre-construction
activities Hever Scmetimes Often Usually Always
b.  Complete projects within budget Never Sometimes Often Usually Always
c. Professional reputation Unacceptable Marginal Acceptable  Good Excellent
d. Relationships with clients, con-
tractors and designers Unacceptable Marginal Acceptable  Good Excellent
V. Available In-House Resources
a. Tquipment and facilities None Basic Office + Word + All plus
equipment processor; computer additional
equipment
b. Standard construction supervision
reports and forms Hone Textbooks, + Tech | + Catalogs| + Technical
reference papers % equip periodicals
hooks & int'l mfgrs
inspectors publications  data
manuals
c. Standard construction supervision
reports and forms None N/A 1-5 Forms N/A 6 or more +
Daily Daily
Diary Diary




)]

TABLE 7-1

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)

Ratings
Categories
Sub-Elements 0 1 2 3 4
d. Testing equipment and capabilities None N/A Minimal N/A Complete line
equip (sieves of inspection
screens, tools and
scales, equipment
Slump cone
VL. Financial Indicators
a. Ratio of current assets to current
liabilities Less N/A 0.R to 1.5 N/A  Greater than 1.5
than 0.8
b. Adjusted average annual growth rate Less N/A -1.0 to 1,0 N/A Greater than 1.0
than -1.0
c. Professional liability insurance None N/A Project N/A Coverage for
specific all projects




and indicate the transfer of technology. Some emphasis was given
to sanitary engineering projects, but it does have application to
construction projects in general. Since the CSDI was developed
for this project it is somewhat project and site specifiz,
However, with minor modifications broader applications will be
possible,

Comparisons of evaluations of the CSDI, for any given firm,
conducted at different times will be meaningful, The comparison
may be as straightforward as comparing the CSDI numbers. An
increasing CSDI implies an increasing capability and indicates the
transfer of techrnlogy, Conversely, a decreasing CSDI implies a
regression in capability aud no transfer of technology. While it
would be difficult for capabilities to degenerate within the span
of a single project, it coald reasonably occur over longer periods
of time,

More detailed comparisons are possible by comparing the
ind.vidual categories sub-totals, oi indlsidual sub-element ratings,
These comparisons would show general, or specific, areas of
capability enhancement or regression Such comparisons woull also
pinpoint target areas for additional detailed study, if so desired,

Since the CSDI is general in nature it cannot, and should not, be
used to select a firin for a specific project. The CSDI does not
evaluate or quantify project specific considerations such as; the
firms existing workload verses the firms capacity, the specific
experience and availability of personnel for the profect and the
level of comnmittment by the firm to a specific project,

The main use of the TSDI s to indicate the change in capability
and to indicate the transfer of technology in a given single firm
over time, The hiphest valued CSDI does not infer that the firm
possessing same is the "best” for any construction supervision
project, The CSDI is not a means to compare and rank various
firing for projects,

7.3 RATINGS AND ASSESSMENTS

The format for the ratings and aswessments will consist of a short summary
assessment  followed hy the completed Construction Supervision Development
Index rating forms, Fipures 7-2 through 7-1,  This format will be used for eich
firm in the followingr order;  Arabte 4. Consulting  Engineers, Consulting
Engineering Conter, and Jousy and Partners,

7.3.1  Arabtech Consulting Enpgineers

The following i the summary assessment for Arabtech  Consulting
Lngpineer:,

Reputation, Perforinance - Arabtech has a pood reputation as a
Consulting Engineering IFirm  and  their past performance has bheen

7-5
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Company

PRELIMINARY

FIGURE 7-2

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX

Arabtech Consulting Engineers

CSDI as of

March 1985

Ratings

Categories - Sub-Elements n ! 2 3 4
1. Staffing and Personnel
a, Construction personnel, full time
cmployees X
b, Ave. years of experience, full time
C.S. personnel ¥
c. Project managers with comparable
experience X
d, Available in-house disciplines X
Category Points 13 X 3,0 (W,}) 39.0 Sul Total T
II, Management Tools and Techniques
a. Project activity scheduling N/A /A X
b. Project documentation systens MNIA /A X
c. Construction supervision manual -
policies and procedures /A A X
Category Points 12 X 3,5 (W, F) 42.0 Sub Total It
I, Experience
a, Total constrction supery,
projects - last 3 years X
b. Comparable construction
supervision projects N/A /AL X
c. Construstion superv, fees
as ™ of total fee, X
d. Geoprahpic location of projects
for construction superv, X
e, Construction supery, on projects
X

desipned by other,

Category Points 16 X 1,8 (W) - 28,8

Sub Total 1




PRELIMINARY

FIGURE 7-2

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED)

Company Arabtech Consulting Engineers CSDI as of

March 1985

Ratings

Categories -~ Sub-lements ] 2 3 4
IV,  Past Perfor mance
2. Tir. -ly initiation of preconstruction
activities X
b, Complete projects within budget X
c. Proirssional reputation X
. Relationships with clients, contractors
and lesipners X
Category Points 12 X 1,75 (W.F) = 21.0 Sub Total TV
] T
V. Available In-House Resoarces
a, Fquipmwent and facilitios X
b. Refer ace materials X
c. Standard forms and reports /AL XL H/A
d, Test equipment and facilities MUUAL MO A
Category oints @ X 1,25 (W F) = 100 sub Total v
VI,  Financial Indicators
a. Ratio of current assets to current
Labilities /A /A X
b, Adjusted ave, annaal growth H/A /A h¢
c. Professional liability insurance M/A /A

Caterory Doints 2 X ts (WEF) - 12,0

Snubh Tatal Vi

CONSTRUCTION SUPLERVISION DEVELOPMENT IHIDEX

Evaluated Py John D, Fnoll, Jr,

Datoe:

David U, Pard

March 1985

152, 8



PRELIMINARY

FIGURE 7-3

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX

Company _ Consulting Enpineering Center CSDI as of March 1985
Ratingas
Categories - Sub-Elements n ! 2 3 -1
1. Staffing and Personnel
a, Construction personnel, full time
employees X
b, Ave. years of experience, full time
C.S. personnel ~
c. Project manapers with comparahble
experionce X
d, Availoble in-howse diseplines, N
Category Points 0 X0 3.0 (W) 7.0 Sub Total |l
II. Management Tools and Techniques
a. Project activity scheduling A oA
b. Project documentation svntems NIA A
c. Construction supervision manuaal -
policies amd proceduares N /A A
Catepory Dot 4 X 3,5 (W ) - 1400 Suh Total I
jery L LI A
M,  Experienee

a, Total construetion superv,
projects - Lat 3 years

b, Comparabtile conttruction
supetvision projects

c. Conntraction waperv, feey
as "ol total foe

d, Geopralipie Looation of projects
for conntruction wapery,

e, Contruction wuperv, on projects
destpned Hy other,

<

/A /A

U S

Category ointy 0

¥ LA (WEFY = 16,2

Sub Total 11

-
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PRELIMINARY
FIGURE 7-3

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED)

Company Consulling Engincering Center CSDI as of March 1985
Ratings
Categories - Sub=Elements n 1 M 3 4
v, Past Performance
a, Timely initiation of preconstruction
activities X
b, Complete projects within hadpet X
c. Professional reputation X
d. Relationships with chients,) eontractors
and desiners X
C-‘\tt';gnrv ot 1 onTAs WLUEDY - :',‘,0‘ Sub Total 1TV
V. Available In-Houue Poeources
A Fgqupment and facilitien X
b, Reference materials A
c. Standard forms and reports /A ™ 1A
d, Test cquipment and facilities A AL X
Catepory ot 12 X 125 W)Y = 160 Sah Total v

VI. Financial Inhicator,
a Ratio of carrent avcts to current

Hatihitie, A /A X
b, Adjusted ave, annual crowth A /A X
¢, Prolecsaonal hatality inaraness ~ HIA NIA
(T.’”“‘:‘)l‘\' X'HU](‘» : ": l_rv (‘»V.l“.) ]’.ﬂ .l:ll}) ‘rt)(.ll ‘.'I

CONSTRUCTTION sUppERYIGION DEVELOPMENT IHNDES 105,72
Evaluated Py e dohn D Konoll, Tr,

David 1%, Bird

Dates March 1725




Company Jouzy % Partners CSDI as of

PRELIMINARY

FIGURE 7-4

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX

March 1985

Ratings
Tategories - Sub~-Elements 1 M gl 4
I, Staffinc and Personnel
a, Construction personnel, full time
employees X
b, Ave. years of experience, full time
C.S. personnel X
c. Project managers with comparable
experience X
d. Available in-house disciplines X
Category Moints 10 X 3,0 (W F) = 30,0 Sub Total |
II, Management Tocls and Techniques
a. Project activity scheduling Myal X | N/A
b, Projcct documentation systeims MN/A X M/A
c. Construction supervision manual -
policies and procedures MN/A x /A
C(ltt‘{v‘r)ry Points __(w_-_ o3 (W.F) = 210 Sub Total 1T
11, Experience
a. Total construeciion supery,
projects = last 3 years
b, Comparable constriaction
supervivon projects X
c. Construction superv, foes
as 7hoof total foes N/A N/A X
d. Geoprahpic location of projects
for conatraction upery, ¥
e. Conutruction wupery, on projects
(lc“.i;jlll'(l by others ¢

Category Points 16 N 1,8 (W,F) - 20,8

Sulb Total HI




PRELIMINARY
FIGURE 7-4

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED)

Company Jouzy and Partners CSDI as of March 1985
Ratings
Categories - Sub-Elements 0 ] 2 3
IV, Past Performance
a, Timely initiation of preconstruction
activitieos X
b. Complete projects within budpet X
c. Professional reputation X
d. Relationships with clients, contractors
and desipers, b
Catepory Points 12 XN 1,75 (W, I°) - 21.0 Sub Total 1V
V., Available In-Houase Desources
a, Lquipment and facilities I
b. Reference materials
c. Standard forms and reports A ™ /A
d. Test equipment and facilities /A ~ A
Catepory ot 00 X108 (W IRY - 11,25 Sul Total v
VI, Financial Indicators
a. Ratio of carrent aaaets to current
liabilities /A A
b, Adjusted ave, annual prowth H/A /A
c. Professional habhility insurance X A /A
Catepory Dot @ X018 W EF) - 12,0 Sub Total Vi

COMNSTRUCTION SUPELPVISION DEVELOPMENT IHDEX 12.4.04

Evaluated Bys John D, Foaoll, Ir,
y

N S SO .

David ¥V, Bird

Datet Mareh 1085




consistent with their reputation, Projects are started and completed on
time generally and within the cliert's budget. The quality of the design
work has been consistently acceptable to good,

Experience - The majority of Arabtech's experience has been in highways,
bridges and buildings; and not on sanitary construction projects, They
have performed well on comparable sized non-sanitary projects,

Arabtech has had a separate Construction Services proup within their
firm, specifically for providing construction services since 1966,  They
have done a large number of projects including major housing and human
settlement projects in the Sudan Vailey,

Arabtech has some field testing equipment and is familiar with reporting
procedures,

Staffino, Project Understanding - Arabtech has a separate stafl for
construction services,  As they tend to retain a high percentage of
permanent staflf, there have been periods when capacity exceeded work-
loads, They have been able to hire qualified staff {(either part time or full
time) when workload exceeded capacity, They draw from their in-house
staff of desipn engineer and technicians whenever necossary and possible
to staff projects,

Finincial Strength - Arabtech appears to have the financial strength to
undertake this project,

7.3.2  Consulting Engincerinpg Center

The {ollowing v the sumnary assessment for Consulting Dngineering
Center,

Reputation, Performanee - CHEC has a pgood reputation and their past
performance han been condistent with their reputation,  Projects are
started and completed on time and penerally within the client’s hudpet,

The quality of their waork e been consintently aceeptable to prood,

CEC has provided condtruction serviees on a number of wanitary and other
civil tvpe prajects,

Fyperience - Therr steenpeth vaoin the sotls foundation, and conerete areas,
where they hove o tully cquipped Taboretory to condact mont teats,

Staffine Project Understandin. CEC han oo hmated rangre of in-house

personnel capable of doing amagor contraetion wervices projecte,

Lecause of thew capertenc e and areas o cxpertiee, e ]n'r'.unn"l have
a Lie bnowledye o the tepe of werve oo They ol ned h"lp in !.pm‘_i“C
areasc and reportongy procedares,

Financial Strength - CRC appears to have the financial strength to
umdertak e thr, l)rth'l‘!.



7.3.3 Jouzy and Partners
The following is the summary assessment for Jouzy and Partners,

Reputation, Performance - Jouzy and Partners has a good reputation and
their past performance has been consistent with their reputation,
Projects are started and completed on time and generally within the
client's budget. The quality of the design work has heen consistently
acceptable to good,

Experience - Jouzy and DPartners has broad experience in the civil
engineering field relating to highways, structures, planning and urban
development and sanitary projects,  They have work experience, and
presently maintain offices, in the Region outside Jordan, They have
performed well on comparable sized projects,

Jouzy and Partners have done a number of construction services projects,
mainly for hichways, bridges and major buildings,

Staffinpg, Project Understanding - Jouzy and  Partners has civil,
architectural,  and  planning  disciplines  in-house, in addition  to

construction services personnel,

Financial Strenpth - Jouzy and Partners appears to have the financial
strength to undertake this project,
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APPENDIX A

PERSONS CONTACTED

1. GOVERNMENT OF JOR™AN
Ministry of Planning

Boulos Kefeya
Muna Al-Jawhari

Water Authority

Mohammad S, Kilani
Tawfik B:tarseh
Nadir Abu Arkub
Anahit R, Taminian
Ibrabdim Abu Shums

2. USAIC/AMMAN

Bernard E, Dounelly

Chief Engineer
William A. Libby

Deputy Chief Engineer
Abdallah A, Ahmad

Civil Enpineering Advisor
James I', Hanks

Project Development
Nancy Carmichael itardy

Mission Fvaluation Officer
Ray Romano

Committee Member

3. CONSULTING EMNGITTERRS
Arabtech Consulting Enpineers
Ihrahim Abu Ayyash
Partner
Ali Adib Hattar
Project Manager
Ziad MNobani

Chief Enpinecr Conttruction Supervision Department



CH2M Hill International
Kenneth D, Bielman
Project Manager
Grover Jonas
Sanitary Engineer
Randy Hoffman
Civil Engineer

Consulting Engincering Center
Aziz Abdo Sajdi
President
Izzat Aziz Sejdi
Project Manager
Fuad Sweis
Sanitary Lngineer
Nabel Darwish
Structural Engineer

Black & Veatch Internation:l
Ray I, 5elk
Project Manager
Thomas A, Lyon
Project Engineer
Robert Owens
Desipns

Jouzy and Partners Consulting Engineering Bureau
Dr. Heddy Jouzy
Partner
Najeab I, Tleel
Project Manager

Enginecring Science Tne,

Mr, Jerome LEsmay
Project Manager
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QUESTIONNAIRES - JORDANIAN ENGINEERING FIRM

FIRST INTERIM EVALUATION

Questionnaire - Jordanian Consulting Firms

1.

2.

10,

11,

Name of firm,

How many projects of any type and size were completed in the last three
years?

How muny of the above projects were sanitary engineering projects?
Has the firm done any projects outside JTordan, and if 5o, where?
Who are your top three campetitors”

Does your firm carry professional liahility insarance”

What are vour firm's strenpths and weaknesses?

What do you feel iy the repuatation of your firm's repntation?

How do you rate yvour firm”

Prestipe - Witl only do a quality job repardless of cost,

Leader - Does quality work out control budgets carefully,

Me Too - Follows alongr on advancements of other consultant
firms, Wateh hudpets closely,

Price

Competitive - Drices low to pet voluime of wworl, and controls hudgets

riporously,

Number of employees by enpiacering dincipline and averapge number of years
of experience”

NHumber of enpnecrs, deafters, cocretares and elerieal coaployees plus any

other types ol cmployee,”
How many full trne cmployees were hired for this project’
How many of thewe were Yept as employecs after completion of the project?

Averape annaal percent increane or decreane in fees for each of the last

three year,”

Annual percentage of fees fapproximate) relating to Santtary Engineering
for cach of the Lanl three years”



16.

17.

Ratio of total current assets to total current liabilities?

Describe technical services and transfer of technology the U.S. subcon-
sultant provided in project management, technical and others,

Are the management, engineering and drafting techniques taught by the U,S,
subcontractor being used on any current projects?

How do you feel that your firm is better qualified now to manage projects
than you were before this project”

Do you think the U.,S, Subcontractor provided enouph technologoy trausfer, or
could more have been provided?

Were equipment, reference taaterials, and course lectures notes provided by
the U.S, subcontractor as part of this project, 1f so, please list major items,

Sugpest any chanpres or additions you think woulld improve the techinology

transfer process,

Any pertinent comments and/or observations you would like to make on this
project and ity implementation”

Are you utilizing drafting standards”
Are yvou ntilizing standard detail drawings”

Are you utilizing proeress reports, scheduling, and cost reports on a regular
basis”

How would you compare this work experience to previous work experiences
with foreign firms”



1.

QUESTIONNAIRE - U.S. CONSULTING FIRMS

FIRST INTERIM EVALUATION

Name of firin,

Identify and deseribe both tangible and intangible evidence of technology
transfer obtained by the local firm as a result of this project,

Describee what  training provrams were provided to the local firmn, both
fermal and informal,

What in vour opinion are the training programs that worked andd why;  also
what didn't work and why?

Identify anv external intluences that may have affeccsd the technology
transfer {either posttively or nepatively) on this project,

Supgest any improvements vou would recommend to enhance the technology

transfer process,

Provide any comments and/or observations vou feel are pertinent to this
evaluation.



l.

10,

11,

QUESTIONNAIRE - GOVERNMENT AGENCIES

FIRST INTERIM EVALUATION

Name of pavernment apency,

Do you feel that the technolopy transfer programs henefited the Jordanian
consulting enpuneering firms’  If so, in what ways, or how, were they
benefited”

Deseribhe how cach of the consalting firms improved their manaperial and
technical capabilities duryyy the project, (1f they did improve in your
opinion,)

What were the favorable and unfavorable acscetd of the technolopy transfer
proprams ecmployed by each of the DS subeonsaltant,?

Do you fecl theo three Tordannan consaltimg fiemes are fally qualified to do
stmilar desron projects v ithoat Torepn techare b and managerial assistance”

(XH

Conniderim,y the change froan the WSO 1o the WAT, were the projects

completed on schiedale and seithion badreg”
Were the projects completed moaate factory manner”

How do yon foeod the country o Jordan, WAL, the consulting fiems and the
individuals that particinated  on these projects wll Lenefit from this
trchnolo sy tran-for”

Do you fecl vach, e oany, of the Jordanian connalting firme il atilize the
manaperial and techneal <lalls Learne U daring thene projectas”

What dooveou Lol wan Deered the ot pmportant Sallfo aequired as a result
of thewe projectsand the canphadis placed an techanlopy tranafer by USAL?

Do you dbnow of any external factars that may Yave affected the teehnolopy

tranfer’

Indicate what you feel are the current atrenpths and wealnesses of sach
firm”

Suppest any changes or additions you think would improve the technology
tranafer procens,

Any pertinent comments and/or observations you would ke to make
regarding this profect and ita implementation,
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APPENDIX D

QUESTIONNAIRES UTILIZED IN THE CONSTRUCTION
SUPERVISION BASELINE EVALUATION

CONSULTANTS DATA SHEET



10.

11,
12.
13.
14,
15,
16.

17.

QUESTIONNAIRE - JORDANIAN FIRMS

CONSTRUCTION SUPERVISION BASELINE EVALUATION

Name of firm?

How many construction supervision projects of any size and type were
completed in the last 3 years?

How many of these were comparable in size and complexity to this project?
How many of these were sanitary projects?
Were these projects all designed by you, or designed by others?

Has the firm undetaken any construction supervision projects outside of
Jordan? 1If so, where?

Who are your top 3 competitors for construction services?

What are the strengths and weaknesses of your firm relative to construction
supervision?

What do you feel is the reputation of your firm? How would you rate your
firm:
Prestige - Will only do a quality job regardless of cost.
Leader - Does quality work but controls budget carefully.
Me Too - Follows along on advancements of other consultants.
Close control on budget.
Price Competitive - Low prices to get volume of work and rigorous
control of budgets.

Number of personnel with construction supervision experience and average
number of years of experience?

Total number of employees by classification/discipline?

How many employeces were (will be) hired for this project?

Does your firm carry proiessional liability insurance?

Ratio of current assets to current liabilities”

Average percentage of fees for last 3 years for construction supervision?
Average annual percentage of increase (decrease) in fees for last 3 years®

How were your past relationships with; clients, contractors, and designers (if
done by others)?



18.

19.

20.

21,

22.

23.

24.

25,

26.

27,

What test equipment is available in-house?

Will you do materials/soils testing in-house, or will you utilize an outside
service?

What testing standards and material standards do you have in your library?

Do you have a company construction manual and/or a company standard
procedures manual?

Do you have an established:
Policy to handle correspondence?
Documentation system?
Policy for handling submission?
Policy for handling change orders?
Procedure for preparing and reviewing progress payments?
Testing plan and manual?

Do you normally perform minor materials and scile tosting in the field (ie:
concrete slump, entrained air, compaction and moisture content)?

Do you conduct pre-construction meetings anc¢ regular construction
meetings? Are written minutes made of all mcetings?

Do you normally initiate projects in a tin.. i hion and complete within
budget?

Have you selected your construction manager for this project? If so, please
provide bio-data information.

What do you hope to gain through the transfer of technology from the US
subcontractor?



QUESTIONNAIRE - GOVERNMENT AGENCIES

CONSTRUCTION SUPERVISION BASELINE EVALUATION

Reputation of each of the three firms with respect to: the firm in general,
the management of the firm, the quality of their construction managers, and
the quality of their construction supervision?

How many construction supervision projects has each firm completed for
your agency in the last 5 years?

To the best of your knowledge were all of the above projects completed in a
satisfactory manner?

Were they initiated in a timely fashion?
Were they completed within budget?

Were you supplied with complete documentation? If so, was the documenta-
tion submitted promptly following the completion of construction?

How would you rate the quality of the following for each firm:
Construction managers
Resident engineers and inspectors

Construction supervision record keeping and documentation

Indicate what you feel are the strengths and weaknesses of each firm
relative to construction supervision.

Indicate what, in your opinion, each firm should try to acquire (or improve)
through the transfer of technology from the US subcontractor.




CONSULTANTS DATA SHEET

Firm Name

1.

Percent of fees from sanitary engineering designs.

Last year: Previous year:

Percent of fees from construction supervision,
Last year: Previous year:

Percent of increase (decrease) in total fees.
Last Year: Previous year:

Employees/classification, discipline/experience.

Class/Discipline No. of Employees
Sanitary
Civil
Mechanical
Electrical
Structural
Architects
Soils OthersNot Applicable
Construction:
Const. Mgrs:
Resident Engrs.
Inspectors
Surveyors
Designers
Drafters
Other Tecknical

Administrative
Clerical

Others
Total

Percent of total fees paid to outside consultants,
Last Year: Previous Year

Year before previous:

Year beforc previous:

Year before previous:

Avg. Yrs of Experienc

N.A,

NLA,

Year before Previous
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GENERAL CONTRACT REQUIREMENTS FOR
CONSTRUCTION SUPERVISION

The Consultant shall provide services during the construction of the Works
so as to ensure, within the limits of this Agreement, and as defined in the
construction contract(s), that the Works are executed in accordance with
the contracts between the Employer and the construction contractors,

The Consultant shall provide the site staff necessary for administering the
construction of works for such periods as may be required; additionally,
the Consultant shall arrange for visits by senior members of the firm and
other specialists at regular intervals, to ensure that the duties required of
the resident staff are being properly performed, the construction of works
properly supervised or for any other necessary reason.

The Consultant is expected to examine the proposals put forward by each
contractor for the perforinance of his contract as to their adequacy, shall
comment thereon to the contractor and make recommendations to the
Employer.

The Consultant is expected to give all necessary instructions to con-
tractors, providing that the Consultant shall not, without prior approval of
the Employer, give any instructions which, in the opinion of the
Consultant, are likely to increase the contract amounts, If it is not
practical for the Consultant to obtain such approval where, in his opinion,
lives, property or the Works are in danger, or further delay would result in
additional cost, he shall inform the Employer of his action as soon as is
possible. The Employer's instructions to the contractors shall be through
the Consultant.

The Consultant shall make final check and supervision of the location of
junctions for house connections to the plot boundaries.

The Consultant shall perform any services which he may be required to
carry out under cny of the contracts for the execution of the Works,
including, where appropriate, the witnessing of normal tests and the
commissivaing of the Works.

The Consultant shall advise the Employer as to the need for inspection
during manufacture and prior to shipment of the various materials to be
supplied in accordance with the contract and shall, if so required by the
Employer, obtain tenders for such inspection from qualified agents and
make such recommendations as may be appropriate.

The Consultant shall from time to time and on completion of the Project,
with the assistance of his site staff, arrange for the proper measuring and
determining of the quantity of work completed and compute its value., He
shall certify that the work has been carried out in accordance with the
requirements of the contracts or indicate any work that has not been so
carried out,



10.

11.

12.

13.

14,

15,

The Consultant shall from time to time and on completion of each
contract, certify to the Employer the value of the Works completed and
the amount due to each contractor in accordance with his contract.

The Consultant shall submit monthly site reports not later than the 10th
of the month following, indicating the progress made since the submission
of the previous report and to comment on the progress to date in relation
to the agreed programme. The reports shall indicate the approximate
value of the Works completed and any problems which may require the
attention of the Employer.

Additionally, the Consultant shall submit a quarterly report dealing more
fully with the progress and commenting on the contractors' performance
and whether completion of the Works is likely to be advanced or delayed,
and whether circumstances have arisen such that the cost is likely to be
materially affected.

On completion of the Works the Consultant shall deliver to the Employer
certified final record drawings (based on contractor's 'as-built' drawings)
and such records, operation and maintenance manuals and instructions
regarding the Works as are reasonably necessary.

The Consultant shall promptly examine and prepare recommendations on
claims from the contractor for extensions of time, payment for extra
work and other similar matters, and to negotiate with contractor on the
rates for any unscheduled items or work which arise and submit recom-
mendations on these to the Employer.

The Consultant shall prepare a training plan, including training of future
operations and maintenance personnel during the construction phase and
on-the-job training as may be required during the start-up and ecarly phase
of operation of the wastewater treatment facilities.

The Consultant shall assist the Employer on a periodic basis, as may be
required, in reviewing and assessing the operation of the wastewater
treatment facilities during the maintenance period. The Consultant shall
conduct the final maiutenance inspection and prepare a final report for
presentation to the Employer.



APPENDIX F

PROJECT ORGANIZATIONAL CHART
AND
PROPOSED TECHNOLOGY TRANSFER METHODS
AND

SUBCONTRACT SCOPES OF WORK



PROJECT ORGANIZATIONAL CHART

AND
PROPOSED TECHNOLOGY TRANSFER METHOD
AND
SUBCONTRACT SCOPE OF WORK

FOR

ARARTECH CONSULTING ENGINEFRS3
AND

CH2ZM HILL INTERNATIONAL



EMPLOYER

TECHMNICAL REVIEW COMMITYEE

ClL WIERSON
JW FUBELRT Sewma e lreainent
FA rtAREM  wWaic: (hshl ot oo

Sem~eyw Luiechun: Graaye

PRINCIPALS-IN-CHARGE

1A ABU-AYYASH - ARABTECH
O VYDRA  CHZM It L

PROJECT MANAGER
rD Bict MAK

ASSISTANT MANAGER
AA HATTAR

o}

LS OFFICE
SUPPCORT

R RTIATY

JAR HARRISOHN

Loordaaton

TECHNOLQGY TRANSFER EXPERTS

A O BELMAN - Sewage Cotiection and Troaumnent
Sewaje Troatmont
E R 1OFFMAN - Waler Distnbution

[

] I

]

SEWAGE TREATMENT

AA MATTAH {cud tinjuices

SEWAGE COLLECTION AND
STORM DRAINAGE

L OLUDAN Lead b jineer

WATER DISTRIBUTION

PH OWARILEH Lead Engmeer
(R FoRENEE HUBINSON Alternale)

ADMINISTRATION
ANRD PRODUCTION

t ELYAN Courdinalors

M BARAEE? £y ot
AN P ATE N to, cer

A A [JAMMA boguierr
A AuE D HABBY brgineer

O AMAHN Engiicet
KE RHEE HOBINSON Engineer

OFFICE SUPPORT

PERSONNEL
TRANSPORTATION

HMOUSING

PRINTING AND REPRODUCTION

To Task Teams as Requued

DESIGN SERVICES

GEOTECHHNICAL - Tuukan 8 Saket
SURVEYING - N Khaub

Civit - 10 Hueb

STRUCTURAL - Dr $SS Qaqish
ARCHITECTURAL - WS Hijan

MECHANICAL - A A Hatar

ELECTRICAL - SY Stephan

CSTIMATING AND CCNTRACTS - ZS Nobani
DRAFTING

FIGURE C-1
ORGANIZATION CHART
SOUTHERN CITIES


http:D,,to~ti.On

HMW Section D
BB TECHNOLOGY TRANSFER

An excellent way to exchange technical information is for
those who need experience to not simply observe but to actu-
ally bring a design or study to a successful conclusion.
The cooperative effort between CH2M HILL and ARABTECH pro-
vides an opportunity for Jordan to import learning experi-
ences from the United States in the areas of water, sewage,
and storm drainage design and project develcoment. The CH2M
HILL staff assigned to this project can provide study, design,
and supervision experience. Complementing this, ARABTECH
engineers have strong backgrounds in local Jordanian prac-
tices, geolcqgy, storm water, construction needs, and basic
civil engineering disciplines that must have a major input
in the final engineering product. The joint effort between
ARABTECH and CH2M HILL will complement both firms' expertise,
bringing the projects to successful, timely completion and
benefit all involved.

For the technology transfer to be successiul, one of the
most critical items will be the assigrment ¢f the staff mem-
bers actively working on the project, especially those from
CH2M HILL who will be located in Jordan and working directly
with ARABTECH in Amman. Other important aspects will be
on-the-job training, management and project reviews, and
operator training and assistance. These areas essantial to
successful technology transfer are discussed below.

STAFF SELECTICN

The specific CH2M HILL staif members selected fo
in Jordan have been carefully chosen. Secti
proposal contains the complete resumes of t individuals
and alternate and backup personnel. Xenneth Bielman, the
proposed project managev, 1s a manager with international
experience in water supply and distribution, and sewage col-
lection and treatmen Sewage treatment 15 the engineering
specilalty most -mpached by the need for +technology transfer.
Mr. Birelman's preject guidance in both technical and mana-
gerial £fields will be of great beneflt %o the professional
staff of coth the Emplover and our partner, APABTECH. Les-
sons zest learned are those acguired »n the day-to-day devel-
opment of englraeering Works Lo meet specliic noeds.  Mr. Biel-
man will 1nvolve senior and junlor ARABTECH stafi c¢n the

assignment
£ this

0-0

project team and include them in the ghilosophic and practi-
cal application of englneerinqg principles %o municipal util-
ity system design., Speciraliszs wn the areas of water distri-
buticn and sewage treatment will also be assigned to assist
the ARABTECH scaff., All three CHIM HILL staff members will
be 1n Jordan thrnugh most of the 20 percent design efforts.,
In final design, toghnology transier «ofiorts will change

pPD110.029 D-1



course and the ARABTECH staff will gain engineering experi-
ence related to the specialty areas by doing most of
the final design. Mr. Bielman will remain in Jordan
throughout the project's duration to assist in project
design anrd review.

Additional opportunity for technology transfer will occur
during final design review of the two projects. The first
designs completed, either Tafila or Karak, will be reviewed
at CHZM HILL's home office. Two ARABTECH team members will
travel there to participate in the review process. The sec-
ond designs completed, for either Ma'an or Madaba, will be
reviewed in Amman. CH2M HILL water and sewer experts will
contribute their review comments at ARABTECH's office there.
The task and manpower summaries given in Figures E-1 and E-2
illustrate the scheduling of these staff members.

The selection of ARABTECH as the Jordanian firm to receive
additional training and experience in water distribution,
wastewater treatment, and stormwater drainage wil. greatly
enhance the technical capabilities now available in Jordan.
Since ARABTECH provides services almost exclusively within
Jordan, its newly-gained knowledge is likely to be available
for additional projects in Jordan rather than exported to
other countries.

ON-THE-J0OB 1RAINING

CH2M HILL staff members will be located in Amman to work
closely with ARABTECH engineers in preparing the 20 percent
design materials. Since preliminary engineering work on the
Tafila or Xarak project will precede similar efforts for
Ma'an or Madaba, the ARA3TECH staff will be able to execute
the latter project with less assistance from CH2M HILL. The
close succession of the engineering efforts associated with
Tafila and Ma'an will be ideal for technology transter.
Engineering tasks that required greater CH2M HILL involvement
on the Tafila project will be repeated more quickly in the
Ma'an project, with the ARABTECH engineers now able to apply
the information previously learned. A similar succession of
observation and team engineering on the first project, fol-
lowed by ARABTECH taking a lead on the second project, could
occur at Karak and Madaba.

Ir addéition to their personal reference materials, the CH2M
HILL specialists in Jordan will use design-oriented litera-
ture and reference material developed throughout the vyears
by CH2M HILL engineers. These study and design gquides will
remain with the ARABTECH staff for use on future Jordanian
projects.

Arother technology transfer tool will be the use of weekly
project meetings. Planned are meetings lasting from 2 to

PD110.029 D=2



3 hours in duration. Project status and near future planning
will be the first topics to be discussed. During the
meetings, the ARABTECH team leaders, with assistance of
CH2M HILL experts, will review major design decisions, proub-
lems, and solutions. CH2M HILL staff members will also be
available to assist in the review and explanation of design
theory and principles as needed. The CH2M HILL staff members
will prepare a tentative schedule of topics to be covered
and review this wich the Employer. Also, slides and other
visual aid material will be supplied by CH2M HILL for use at
the discretion of the ARABTECH staff. The ARABTECH engineer
who actually develops and presents these materials (with the
assistance and guidance from CH2M HILL) will prepare either
brief notes or a memorandum. These written materials will
be collected in a DESIGN GUIDE notebook. A limited number
of the design guide notebooks will be made and supplied to
the Employer at the time of project completion.

MANAGEMENT AND PROJECT REVIEW

Formal reviews are planned at 20 percent completion and at
the final stages of design work. These reviews are an excel-
lent opportunity for the work of individual engineers to be
reviewed and analyzed by senior consultants not closely asso-
ciated with the day-to-day project design. This enables the
management team to examine the engineering work from an inde-
pendent perspective and to remain objective as they look for
areas of possible improvement. By having interim design
reviews, technology transfer will be enhanced and a better
final engineering product will be obtained.

CHZM HILL has assigned three of their leading specialists to
the Technical Review Committee (TRC). The TRC members will
be in charge of the formal review process; however, the indi-
vidual members will be familiar with the principal design
aspects of the project from its beginning and will be avail-
able to consult with the design team at any time during the
project progression.

OPERATOR TRAINING AND ASSISTANCE

Part of the 20 percent design document will be a description
of the plant operation. This will help in the firal detailed
design, and ensure that when the facili-y starts operation,
the necessary flexibility, equipment, and processes will be
available for complete overation. The best way to transfer
the engineering technology to successful operation is to
have the design engineer complete brief operating instruc-
tions while the design proceeds. These instructions can be
compiled and refined at the conclusion of the design project.

PD110.029 D-3
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SECTION 2 - TEC!NOLOGY TRANSFER AND TRAINING

One of the significant objectives of the project is to strengthen
the managerial and technical capability of Jordanian engineering firms.
This section discusses the approach proposed by CEC/BVI for reaching this
objective,

The aim of CEC/BVI i{s to insure that technology transfer and train-
ing are integrated into the basic processes of the project. The criteria
for success in achieving this aim are: 1) that CEC will, at a later
date, be able to carry out, without substanial external assistance, the
activities essential to the effective completion of other projects of
this type, and, 2) that CEC staff will have developed the capacity to
apply a systematic planning and management approach that can be applied

to a wide variety of project-related problems.

2.1 TECHNOLOGY TRANSFER

While there are many definitions of technology, for practical pur-
poses 1In project development and 1implementation, {t 1is advisable to
interpret the idea of technology broadly. As one practitioner of many

' experience has sald, "... the proper perception of technology by

years
reciplents really should be related to the how, where, why, why-not,

where~not, who, and when of {nteractive services related to faclilities

and processes, not just the facilities and processes themselves, "*
Seen {n this manner, technology includes the systems, procedures,

working methods, and 'know-how'" accumulated and developed by societies

*John E. Robb, "What Is Technology Transfer?"
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and organizations, in addition to the more narrowly defined hardware and
products those socleties and organizations develop. To 1insure the best

possible transfer of technology, broadly defined, requires a collegial

working relationship and full participation by all parties. This is the
relationship proposed by CEC/BVI, and it 1s to be reflected in the work-

ing procedures established.

2.1.1 Proposed Method of Technology Transfer

Specifically, BVI staff will, from the inception and throughout each
phase of the project, work closely with CEC to insure that CEC staff
assigned to the project are fully involved in discussions, planning, and
actions necessary to carry out the project., BVI speclalists will work
out a serles of specific work assignments that will be carried out by CEC
counterpart staff members., Progress in completion of these assignments
will be closely monftored by the BVI Project Manager, as appropriate to
the nature of each assignment. At least oace weekly, and on other
occasions 1f required, a staff meeting will be held to review problenms
encountered the previous week and the action plan of each person for the
following week, This will help to Insure that lessons of success are
shared and that all staff{ are aware of condltfons and actions of others
that wlght affect thelr work., Durfng the intti{al management training
course, some  tasks will have been focused on  the developnent of the
process and methods ot "How to Run Successfnl Meetings," "Development of
Individual and Group Work Plans," and "Monitorin, Work Performance.
This will be a turthev atd to bridpting the pap {rom the training to the

work environment, and {nsure that the CEC staff have management working

052083
P63F/Pro 101 2=2
1003.336



tools to make the on-the~job technology transfer operate more smoothly
and effectively,

Specific assignments in which the staff will be engaged will follow
the sequence given in Parts 3.2 through 3.4 of the "Scope of Work of the
Consultant" provided in the TOR and discussed in the Methodology Section
of this Proposal. Designated BVI staff members, as appropriate, will
have primary responsibility for monitoring the work assignments and

providing assistance to one or more of the CEC staff.

2.2 TRAINING

Training and technology transfer will be woven into the project in
several ways. It is emphasized that the training will be provided only
to permanent, full-time CEC staff. It 1is not intended for part-time
staff or occasional consultants, but to finstitutionalize a continuing
capability with permanent CEC staff. First, CEC staff would participate
in an {ntensive, in-country course with the BVI trainer to improve their
management skills and to give them practice in team building/team manage~
ment methods and processes. This {nftial training will provide CEC staff
with the bisic management tools that they will begin to apply to job=

related problems during the training. Trainees will work out, with

assistance from the trafner, procedures for setting and clarifying aims,
establishing criterfa by which to measure progress, devising work plans,
working effectively as a proup to accomplish assigned tasks, and, upon
completion of each task, systematically reviecwing what has been accom-
plished and problems encountered, in order to fmprove subsequent perform-
ance.  one specific product of the training will be a monitoring method

which CEC staff will subsequently use on the job to track work progress.

061783
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This initial course will set the stage for the effective transfer of
technology that will take place throughout the project. Working in close
cooperation with the CEC staff, the BVI Project Manager and technical
specialists will insure that CEC staff are involved in each step in the
planning and implementation of the project, as explained later in this
section. This hands-on, intensive on-the-job training will continue on
an individual and small group basis throughout the project. Midway
through the project, the BVI trainer will return to Jordan to conduct a
workshop 1in which management progress and problems to date will be
reviewed and further tasks in skill development carried out. Project
work plans will be reviewed, and CEC staff will draw up individual work
plans that will serve as guidelines for their work for the remainder of
the project. During the workshop, procedures will also be established
for the CEC staff, under the guidance of the resident BVI project
manager, to process and systematize their lessons of experience, and to
compile them into a Manual of Procedures and Guidelines for the conduct

of further work on similar projects,

2.2.1 Problems Commonly Associated with Training

Experience {ndicates that certain recurring problems have often
thwarted the good intent of trainers and negated the effects of training.
There follow some cr the most {nsistent problems, and an indication of
how CEC/BVI plan to deal with them,

* Lack of support from senior managerent

Thorough dfscussions will take place, in advance of the actual
training, between the top CEC/BVI nanagement and the trainer
regarding the training procedures. BVI project staflf will know
what to expect from the trainces, and how they can most effec-
tively support them, Senfor CEC/BVI project staff will also
take part at specific polnts during the tralolng, to wrk with

061783
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trainees in developing systems and procedures that will be
applied in implementing the project.

Training is too theoretical and not related to actual jobs

The proposed training would be based, for the most part, on
training tasks and exercises. Each task or exercise deals with
a management prublem of the kind that will be faced in imple-
menting the project. In the training, however, the problems
are somewhat simplified to encourage participants to apply a
range of possible practices at lower risk than is found on the
job, so they cun determine which management practices work best
for them. Trairees builld up a "tool kit" of approaches used
during training which they can then be helped to apply on the
job. Tasks and excrcises are given in a sequence, beginning
with simpler ones and working into those that are more complex.
Throughout, a 'systematic approach to planning and implementing
work'" 1is used. This approach consists of setting and clarify-
ing objectives, gathering information, establishing a work plan
with specific measurable criteria for success, implementing the
plan so that all group members are effectively used, and
reviewing to learn how to improve performance on future jobs.

No transfer from training to job situation

The Project Manager and technical staff are aware of the train-
ing approach and work with the trainer in Insuring that the
training meshes with the on-the-job training/technology trans-
fer that will take place throughout the project. Further, each
participant develops a specific plan for applying training to
problems on the job,

No follow-up evaluation to make sure training works

The mid-project evaluation and review 1s specifically designed
to deal with this problem. Individual and group review will
assure that participants are using the methods effectively, and
that a continuing system of reviewing to improve 1s taking
place. Individual work plans are reviewed and revised in light

of experience,

Training not suited to conditions in developing countries

This training approach has been tested extensively in Liberia,
Feypt and Nepal, and refined in training courses with managers
from other countries of Asia, Africa and Latin America. It 1is
continously revicewed fn light of experfence and modified to fit
local «conditions. After bas{c management principles are
learned, through a learning~by-doing approach, tasks are more
and more orfented to the kind of problems encountered on the
job, and not from "canned" materials developed elsewhere,

P63F/Pro 101 25
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In summary, then, the initial management training course and mid-
project workshop will enable the CEC staff to:

* Utilize a common, practical method and terminology applicable
to problems encountered on the job;

* establish aims, criteria for success, and a means of monitoring
progress for all types of work activity;

* coordinate, supervise, and review the work of others whose
specialized inputs .re necessary for a project or program; and,

* work together effectively as a management team.
052083
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JOUZY AND PARTNERS AND ENGINEERING SCIENCE



TECHNICAL AND MANAGERIAL TRAINING AND UPGRADING

OF THE JORDANIAYN  ENGINLERING  FIRMC TO BE
PROVIDED BY ENGINLILRING=-SCINNCE, Inc.
Engincering-Science (5)  will accomplish  technology

transtfer to the Jordanian engineering firm of Jouzy and
Partners 1n the fields of sewerage treatment,  pumping,
instrumentation toechnology and environmental
assessment,  financial  and coonemic analysis throuqgh:
on-the=-job training; ranadgement improverent;  optional
trarning 1n the U.S AL and training of operation  and
maintenance porsocnnel, The qeneral approach to accom=-
plishing technology transter 15 deseribed in the {ollo-
wing paraqraphs.



On-the-Job Training

During the engineering, design and supervision of
construction phases of the project Engineering-Science

will

provide support staff for on-the-job training of

Jordanian personnel as follows:

(1)

(2)

(3)

(4)

(5)

ES will evaluate with the Jordanian associate the
ES support staff necded in the fields of sewage
treatment, pumping, instrumentation technology and
environmental assessment,

Following this analysis, and in the fields men-
tioned above, Jouzy and Partners (J & P) staff will
work under the guidance and supervision of FS
staff,

Where  the  analysis indicates a need for skills
which are not available within the J & P organi-
zation, recomrendations will  be made to  train
certarn personnel in these skills.,

Erphanas during on-the-job training will be placed
on the methodolegy for anplying state-of-the-art
technology to the resolution of engineering  design
for specitic elements of the project consistent
with lecal construction practice and  availability
of materials  and equipment, ES «vaf!l  personnel
will work closely with Jordanian  personnel  to
accomplish  state-of-the-art technology input  into
the project,

Jordaryan  andividuals assigned to the enqgineering
and design phate of the project will be monitored
to determine ability for project management,  staff
administration  and production  supervision, The
scheduling of work, reporting of work accoenmplished
and the use and preparation of,  where appropriate,
subcontracty,  Scheaule and budgetary controls will
be mutually developed ard monitored Ly the ES staff
mermber,  and his Jordanian counterpart to ensure
that  thear assianed work as completed 1n a0 timely
manner,  coordinated with the rejated  engineering
disciplin.:, and prepared to professional standards
consistent. with  the terms of  the contract and
within budqget,



(6) Project planning procedures will be defined for the
Jordanian personnel to indicate its importance to
the technical and fiscal control of the work, pre-
paration, review and checking of plans and specifi-
cations, construction contract documents and cost
estimates. The preparation, need for and use of
basis of design information will be stressed a; the
forerunner to successful project planning.

(7) A records program will be initiated in the early
phases of the project. Jordanian personnel will be
integrated into the program from its inception.

(8) Those Jordanian individuals who have demonstrated
advancement during the engineering and design phase
will be encouraged to progress on other projects
within the J & P organization and new individuals
will be phased into the project to maximize person-
nel training.

(9) As construction is completed on specific elements
of the project the Jordanian personnel will be
integrated into operational check-out and
acceptance testing. ES personnel will work with
assigned Jordanian personiel to transfer the metho-
dology for accomplisning these activities to the
mutual benefit of the client and consultant as well
as the contractor.

Management Improvement

During the progress of the work, ES staff personnel will
interface with their Jordanian counterparts as well as
the management of J & P organization. This will provide
the ES staff with the opportunity to observe and
evaluate the Jordanian engineering organization with
respect tc organizational structures, management admini-
stration and fiscal control of work and compare these
features with those of the U.S.A. engincering firm. The
approach for management improvement is as follows:

(1) Review organizational structure and evaluate perso-
nnel assignments with respect to academic training,
professional proficiency and proficiency
development in assignment, Mecet with the manage-
ment of the J & P organization and discuss the
results of the review and discuss management obser-
vation for consideration by the J & P engineering



organization.

(2) Observe company approach to personnel
administration as evidenced by Jordanian personnel
assigned to the project. Evaluate what impact
company policy has on personnel attitudes and
productivity. ES will concentrate on the effects
and impact of company policy on the professional
attitude and development of individuals,

(3) As work proceeds on the project the ES staff will
be cognizant of the schedule and budget controls of
the J & P engineering organization. This will
enable the ES staff to compare these controls with
those of their parent U.S.A. company. Where appli-
cable recommendations will be made to improve sche-
dule and Ludget controls so as to provide manage-
ment of the J & P organization with better visibi-
lity of the status of a project.

Optional Training in the U.S.A.

ES has conducted numerous training programs in the
United States for engineers, administrators, and mana-
gers from other countries. Many of training programs
have included both ES' local assocciate staff members as
well as personnel from client organizations. Es is
prepared and would be pleased to arrange such programs
for selected personnel of J & P engineering organization
and WSC in order to ensure appropriate technology
transfer so that future projects to be designed, and
subsequently constructed, will be properly implemented
and operated. Such programs could at the discretion of
the J & P engineering organization and/or WSC be struc-
tured to include academic work correlated with office
work related to the production of plans, specifications,
contract documents and cost estimates.

Training of Operation and Maintenance Personnel

ES staff personnel will assist the J & P engineering

personnel and WSC in the development of a program for

the training of operation and maintenance personnel,

The general approach to providing this assistance will

be as follows:

(1) Prior to the preparation of a training program by
Jerdaniar personnel, an ES training specialist will



(2)

(3)

(4)

(5)

review the requirements of the training program

-with the Jordanian personnel. This review will

focus on classroom work, hands-on experience, pre-
paration of texc materials, use of manuals and
personnel assignments. The ES training specialist
will monitor the initiation of work by the Jorda-
nian engineering personnecl,

Training curricula and text material prepared by
the Jordanian personnel will be reviewed by the ES
staff and recommendations for changes where approp=-
riate, will be discussed with the Jordanian
personnel.

Initially classrcem and hands-on training sessions
will be conducted by ES staff personnel. Jordanian
personnel will be phased into the program so that
by the mid-point of the program Jordanian personnel
are conducting the sessions and ES personnel are in
a monitoring status.

ES staff personnel will provide their Jordanian
counterparts an outline of documentation required
for facilities operation and maintenance. When the
Jordanian personnel have completed drafts of opera-
tion and maintenance check lists, report forms,
maintenance, records and operating logs, ES staff
will review the material and discuss with the
Jordanian personnel where changes are appropriate
or required.

When the training program is about two-thirds
complete the ES training specialist will rev’ .. the
work accomplished to date by the Jordanian
engineering firm, and WSC monitor classroom and
hands-on instruction and assess proficiency
acquired by the traineces. The ES training
specialist will discuss his findings with the
Jordanian engineering personnel and mutually
develop remedial measures where appropriate and if
necessary.

W



PROFESSIONAL .SERVICES
SUBCONTRACT AGREEMENT
BETWEEN
CONSULTING ENGINEERING CENTER
AND
BLACK & VEATCH INTERNATIONAL
FOR
FINAL DESIGN AND CONSTRUCTION
SUPERVISION OF WATER DISTRIBUTION
IMPROVEMENTS AND STZWERAGE AND
STORM DRAINAGE SYSTEMS IN THE
CITIES OF KARAK & MADABA

This Subcontract Agreement is made and entered into between
CONSULTING ENGINEERING CENTER, hereinafter called CEC, as the
prime contracting party, having its principal offices in Amman,
Jordan, and BLACK & VEATCH INTERNATIONAL, hereinafter called
BVI, as the subcontractor, having its home offices in Kansas
City, State of Missouri, USA.

1. BACKGROUND

The WATER SUPPLY CORPORATION of the Government of the
Hashemite Kingdom of Jordan, hereinafter called the WSC,
based on an Agreement dated 6 December, 1983, hereinafter
called the Prime Agreement, has retained CEC as its prime
consultant for the furnishing of tne professional services,
defined 1n the Prime Agreement, which are required in
connection with final design and construction supervision
for water distribution improvements, wastewater treatment
plant, sewerage collection and storm drainage svstems in
the cities of Karak and Madaba, hereinafter referred to

as the Project. A copy of the duly executed and approved
Prime Agreenment 1s attached hereto for reference. BVI was
named as the designated foreign consulting enginecring
assocliate for the Project in the proposal submitted to the
WSC by CEC, and BVI's participation on the Project in that
role under subcontract to CEC, has been approved by the WSC
and is properly acknowledged and covered in the Prime Agree-
ment .

2., PURPOSE

The purpose of this subcon‘ract aqgreement is to establish
the proper contractual basis for BVI's participation in the
Project as the designated foreign consulting engineering
subcontractor to CEC.

}.  SCOPE OF WORK

The scope of work to be carried out by CEC, with the parti-

cipation of BVI as defined herein, is5 detailed 1n the Prime

Agreement. The terms and the conditions of the Prime Agree-
ment are i1ncorporated by inference 1n this subrcontract.



APPENDIX A
SCOPE.  OF SLCRVICES

The followlng items outline the scope of engincering services to be
provided by SUUCOMTRACTOR to COMTRACTOR for project management and

design scrvices for the water and waslewater systems In the towns of
laflla and Ma'an. This scope of services ls based upon the require-
ments outllined In the Request for Proposals, the work acope defincd In
Lthe proposal for englneering services dated Junc 28,1963, and subscquent
Jgmendments to the proposal regarding siafflnq, order of deslyn sequence,

cle.

It is the mutual understanding of CONTRACTOR and SUGCONTRACTOR that
COlIRACTUOIt has complete and total responsibllity for the management aind
flnal production of the design documents and the SUBCONTRACTOR shall e
responsible for quality control and technology transfer through the
proviston of his experts and services as outiined hercunder . ALl work not
vut lined below, such as, but not limlted to, surveylng services, geotechni -
cal exploration, drafting, reproduction, gencral office services |, ctc.

shall be provided by COMTRACTOR

[AS 1-- Project Management Scrvices

A, SUBCONTRACTOR will provide the services of a senlor project
engincer for the preliminary and final deslgn phases of lwe
project tc serve as Lhe Hanagement Advizor for the entire project
and also as the lead design englncer for prelimlnary and final
design of the sewage treatment plants.  The Hanagement Advisor
will udvise the Project Manager In developing a work plan,
system of project accounts, design asslgnments, ldentificat lon
of speclflc design deadlines, and communlcations with COHTNAC -
TOR and USALL . '

", The perlod of project services for the Hanagement Advisor s
cstimated to be 7.8 Han-llonths .

W
J.a.0.
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TASK 2 -- Preliminary Dbsign Services

A, SUBCONTRACTOR will provide two senior design engineers
to assist CONTRACTOR's designers in the areas of water
storage and distributicn and sanitary sewer collection
Lreatment and transport systems . These positions will be filled
by engineers working in CONTRACTOR's office through the
period of preliminary desian.

B. The senior design engineers will provide technical
advice an2d project gquidance to CONTRACTOR's lead
engineers in the discipline areas hereinbefore iden-

tified as may be requested or required.

C. The senior design engineers and the Management Advisor
will facilitate and make provisions for an in-depth
process ot technoloqgy transfer in the design areas of
water systems and wastewater systems., They will also
be responsible for the formal and informal process of
technology transfer between SUBCONTRACTOR and CONTRACTOR

in the area of Project Management,

D. The period of project service for the combined services
of the two senior dealgn enginecers i6 catimated ta be
_ 5.5 man-months. It is estimated that the time wil)
be evenly dintributed between the water and wastewatcer

systems' design,

TASK ) -- Final Design Services

A. The Management Advisor provided by SUBCONTRACTOR per
.1.A above will also serve as a lead engincer to direct
design of the sewage trecatment facilitfes. He will

plan and direct the acitivites of the design team and

K. -

’
0.0

provide technical and engineering management for
(
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preparation of détailed plans and specifications,
develop the design records' system, and coordinate
quality assurance activities for the sewage treatment
plants' design.

TASK 4 -- Project Review Services

The following items outline the services to be provided by
SUBCONTRACTOR to assist in the review and finalization of
the design packages for the towns of Tafila and Ma'an:

A, DESIGN PACKAGE FOR MA'AN: SUBCONTRACTOR will provide a
technical review team to review the plans and the legal
and technical specifications for the Ma‘'an design
package. This design review committee will be respon-
sible for technical excellence review and markup of the
design plans and specifications. Thig review will be
performed in SUBCONTRACTOR's home offices in the United
States.

CONTRACTOR will provide two senior design engincers to
work with SUBCONTRACTOR's technical review team in
SUBCONTRACTOR's home officus to review the work done by
the design teama in Jordan. CONTRACTOR will be respon-
gible for final corrections and back-checking of the

documents prior to their submittal to the owner.

B. DESIGN PACKAGE FOR TAFILA: SUBCONTRACTOR will provide
two technical experts to asgist with the final review
of the leqgal and technical specifications and the plang
for the Tafila design package. These individuals will
asolet the CONTRACTOR's lead engineers and other de-
signers in a technical review of the plang and speci-
fications, and ausist in the markup and evaluation of

the design. Thiag review will occur in CONTRACTOR's fﬁﬁﬁ'

Jordan officen,. (?
(\}'[t)‘ '
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TASK

CONTRACTOR will provide the final flxup and plan revl-
slons for preparation of the flnal contract documents

to be submitted to the owner.

5-- Post Design Services

A.

TASK

The Management Advisor will assist CONTRACIOR wlth
final projéct detalls pertalining to preparation of
final documents, prequalifications of tenderers, and
gnalysils and evaluation of the tenders received for

the construction projects .

Servicos and compensation related to stugo 11 of ollont ACHCEMENT
" Supcervislion of Construction " shall be ncqgotiated

between COMNTRACTOR and SUBCONTRACTOR fn good falth
pursuant to cllent request for the Implcecmentation of

that staye

6-- Home Ufflce Scrvices

SUBCONTRACTOR will provide home office technical and

mdanagement support for the project as may be required
by the project teams to Insurc timely project complce-
tion . These scrvices and costs may lnclude, butl are

not limited to, offfice supplies, phone , mull and

telex services, adminlstrative support and project work

plan managcment .

V02.0V6.4
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APPENDIX A
SCOPE OF WORK

In the following Scope of Work, it is understood that ES
will only provide for completion of matters relating to the
sewage treatment plants and one pump station and only the process,
mechanical and instrumentation design of water supply and
sewerage systems and in preparation and presentation as required
by WB and U.S.A.I.D. ES will also provide for the technical and
managerial training and upgrading of J&P and its personnel
through on-the-job and general tratining.

In addition, ES will assist J&P in the preparation of
the preliminary design submittal.

Design and specifications will be prepared in accordance
with World Bank Standards.

The Agreement signed 6 December 1983 between J%P and the
WSC defines the Scope of Services for Final Design and Super-
vision and Stormwater Drainage Systems in Ramtha, Mafragq,
Anjara, Ajloun, Ein Janneh and Kufrinja. Within Section 3 of
the referred Agreement, ES will perform the process, mechanical
and instrumentation design and specifications for the work
contained in the following sections:

SECTION TITLE

3.0 (1) Sewage Treatment Facilities for Ramtha.
3.0 (1) Sewage Treatment Facilities for Mafraq.
3.1 (1) Pumping Ctations with Stindby Pumps and

generators for Miafraqg and Ramtna 1f
required,

J.1 (1) Regional Sewawe Treatment Facility Serving
Anjara, Ajloun, Ein Jann-nh and ¥ufrinja

J.2 (vi) Review Wastewater Treatment Processes,
Sizes, and designs Cor tne Sewage Treata-
ment Plan*s,

(vig) Detailed Treatment Plan® Design Computations.
J.2 (ix) Prepare Undtine Cast Estimate far Treatnent
Plants,
3.3 (1) Prepare Desatled Desiens £ar the Treatment

Plant andg tne Mat'rig Pumping Statians and
Ramtha PO, 16 regqalret.

J.J ({11) Desten Aj;r priare Py ilities Usr Reuse of
Trearey W rvaa e,

3.3 (Lv) Prepare Lot let Woratng Hates and revised
cost estimates o tne treatment plants,
Ramtha and ¥Malra, Pumping Statioans and
Reuse Fracilities,


http:rr,.tm.nt
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SECTION TITLE

3.3 (vi) Prepare bid packages for the construction
of the Treatment Plants, Mafraq Pumping
Station and Reuse Facilities,

3.3 (viii) Submit Draft Detailed Drawings, Specifications,
Tender Documents, and detailed wcrking notes
for the process, mechanical and instrumentation
within 180 days from the effective date of the
letter of intent for the treatment plant and
reuse facilities serving Anjara, Ajloun, Ein
Janneh and Kufrinja; 240 days for Treatment
Plant and reuse facilities in Ramtha; and 300
days for Treatment Plant reuse facxlltles and
pumping station in Mafragq.

3.3 (ix) Revise all documents listed in 3.3 (viii) above
Wwithin 30 days of receiving WSC Comments.

ANNEX I Technical a2nd Managerial Training and
Upgrading Progranm.

In addition to the above, E5 will assist J&P in completing
other tasks, noted in the referred contract agreement, as req-
uested by J&P, to the extent staff ia available in Jordan or can
be accomplished by telex.

v
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APPENDIX A
SCOPE OF WORK

In the following Scope of Work, it is understood that ES
will only provide for completion of matters relating to the
sewage Llreatment plants and one pump statlon and only the process,
mechanical and instrumentation design ot water supply and
sewerage systems and in preparation and presentation as required
by WB and U.S.A.I.D. ES will also provide for the technical and
managerial training and upgrading of J&P and {ts personnel
through on-the-job and general training.

In adtition, ES will assist JAP 1n the preparatinon of
the preliminary design submittal,

Destgn and specifications will be prepared in accordance
with World Bank Standards.

The Agreement signed 6 December 1983 between J4P and the
WSC defines tne Scope of Services for Final Destign ang Super-
vision an! Stormwater Drainage Oystems 1n Ramtna, Marraqg,
Anjara, Ajloun, Ein Janneh and Kulrcinja. dithin Section 3 of
the referrced Agreenent, ES Wwill perform the process, mechanical
and 1nstrumentation desiegn and specifications for the work
contained 1n the following sections:

SECTION TITLE
3.1 (1) Sewage Treatment Facilities for Ramtha.
3.1 (1) Sewage Treatnment Facilities for Mafraq.
P
3.1 (it) Pumping Stations Jitn Soandby Pumpns and
generators o Mat'ray ant Bamtny o f

requires,

J.1 (1) Regional Jewawe Teearment Faotlity Serving
Anjara, Al oan Zin oJannen gt Safringa
L} t
J.2 (vi) Review Wistewater Treatment Processes,
Sizes, ant designg for the Sewage ITreat-

ment Plant .,

{vit) Detatled Treoatment Plant Destagn Computationsa.

3.2 (ix) Prepare o tase 2,5t Esnimate for Treatment
Plants,

3.3 (1) Prepare Do atlet Destens Cor the Treatment
Plant ant “ne Malfrag Punmping Statinns and
Ramtna P00 of pogaieed,

3.3 (1Lt Desten Ay priare Faoilities for Aeuse of
Treated Wi ooyt or,,

3.3 (1v) Prepiare Lo i let W orking Notea and revised
cont estimaten o the treatment plantg,
Ramrha ang Malfeag Pumpting Stations and
Reuse Faoilitties,



SECTION

3.3 (vi)

3.3 (vity)

3.3 (ix)

ANNEX I

TITLE

Prepare bid packages for the construction
of the Treatment Plantsa, Mafraq Punmping
Station and Reuse Factilitiesn,

Submit Draft Detailed Drawings, Specifications,
Tender Docuzments, and detailled working noteas

for the process, mechanical und 1nstruzentation
within 180 days from the effective date of the
letter ol intent for the treatsqent olant ant
reuse facilities seeving Anjara, AJloun, Ein
Janneh andt Zutlrinja; 240 days Uor Treatment
Plant ant reuse facilities in “amtna; ind 300
days for Teeatoent Plant reuase ac1lities and
pumplng station in Malraq,

Revise all focuments listed in 3.3 (viii) above

within 30 dayas of recelving WSC Commencs.

Technical and Managertal Training and
Upgrading Progran.

In addition to the atove, £35 will asasist JiP in completing

other taaksa,
uested by J
be accomplished

noted in the referred contract agreement, as rege

to the extent atarlf {3 available {n Jordan or can
by telex,



APPENDIX G

INVITATION TO BIDDERS










The propo-als as outlined above shall be delivered
to the Water Supply Corporaticn before 12.00 a.m. (noon)
cn 28 May 1983. Late proposals, whether delayed in the
mail or for other reasons, will not be considered.

All correspcndence vegarding this invitation and the
preposals shall be adaressed to:

H.E. Director General
Water Supply Corperation
P.0.Box 2012

Amman, Jordan,

Yours faithfully,

Yasin El-Kayed
Director General

o



Enclosure III ( Revised )
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WATER SUPPLY CORPORATION
HASHEMITE KINGDOM OF JORDAN

WATER SYSTEMS AND SERVICES MANAGEMENT

The Water Supply Corporation is seeking proposals for
prefessicnal services for a Water Systems and Services Management
Prerject in Terdan.  Pregesals will be accepted only from a list
“f preseliected Jordanian engineering firms. Each of the Jordanian
Firne will be required to establish a relaticnship with a United
States engineering firm, with the latter serving as sub-consultant.
The services will 1nclude the design and supervision of construction
¢y munloipal water and wastewater facilities for certain jerdanian
cilivs. The design and supervision elements of the project will
serve as the primary training vehicle fer institutional input frcem
the United Jtates enaineering firms for improving the technical and
ranegerial capabtlioy of the Jordanian enginceering firms. Firng
subrmitoing prepesals snould bear inomind that the Water Supply
Corpoeraticn attaches importance te beth project components - the
Hoand relatod cervices and the notitutional enhancement., In

:q

thio recard, 1to15 a4 project chjective not cnly te ccemplete the
feridn wnd relat=d cervices but oaloe to develop the capability cf
the contrasting rirms Lo the point where they can affectively

compete fer future canitoary engincer:ing contracts.

Initially, +wwoe contracts will be awarded by the Water Supply

cerpereticn for final dosigng of municipal water and wastoewater
systens for the fellewing four Jerdanian cities: (1) rarak and
Sotabaoand () Tafl gy oarda Fetan. I ig o expected that the dacesign

centracts owes D obe anended to oprovide o oconstruction supervision

. o 4~

[ ~

rLCOor At e approyriate tice, The Water Supply Corneraticn

Wleao o conotirast o the systemrs dnooll foar orties but o first o pricrity
T R Gl ed “heooeo byt S B T .
danoasrn oasclygned to the constructicn L Lhe systems for vne citiesg
of Farok oond Pafila, under twe cr mere soparate construction

e 3 BT
LTt o,
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The Water Supply Corporation may request proposals for similar
design and supervisicn services in other cities in Jordan; however,

no assurances are cffered in this regard.

During the course of design and supervision of constructicn,
the U.S. engineering firm will be expected to provide technical and
managerial training and upgrading of the Jerdanian engineering firnm
and 1ts personnel. Two categcries of such training and upgrading are
centemplated: (1) on-the-job training; (2) general training and
managencnt 1mprovement not necessdrily specifically or directly

related to the design and supervision tasks.

Jerdanian and United States engineering firms that wish to
propese for these services will be required to form a relationship
cf the type specified above and teo indicate in their technical
Frepesal how the relatienship that is formed will address the services

requeste s reroin.  Beth parties submitting a preposal must be

1

crrablichod, working, consulting enaineering frrms with in-hcuse
Capability o lro thelr cwn cffices te ocarry oot terchnical studies,
cnginecring, and Jdesign. Each must have an adequate number cof full-
Line, poernanont staff of engineers, architects, draftsmen, surveycers,
wi2. burther, the jordanian firm must have been prequalified by the

Gevernment of Tordan te participdate in thig preject.,

All cf the design werk will be dene in Jerdan with the pessivsie
crtepticn of cone design review shich nay be accerplished in the home
cffice ¢f the U.S. firn. Thus, a4 major share of the work will be

Ferfermed by the Jordanian firm.

The contraclys for this woerk are cepected te be partially
financed by the United States Agency for International Develocpment
(A.1.D.) under av agroemont with the HGovernment of Jerdan.,  The
oreeroand coaditlon of the controact owi ubotantially confornm e
the principlos cov forth e the crmp e atract bernat oin the peques
Fer prepcoals,  In o addition ctandard ALi. 0. requlirencnts are expected
Yoo b anctuded: theoo are contoviod o AL DL Bandbook 11, Chapter 1,

d ZCpy Cf which maey Le cnopocted gt WSCYS feman office,



Firms submitting proposals are advised that, in evaluation
of their technical proposals, the WSC intends to assign approximately
equal weight to the five categories of information listed in the
transmittal letter requesting proposals.

v



APPENDIX H

CURRICULUM VITAE OF PROJECT MANAGERS



CURRICULUM VITAE
OF
PROJECT MANAGERS
ARABTECH CONSULTING ENGINEERS
AND

CH2M HILL INTERNATIONAL



PROJECT ASSIGNMENT

POSITION

EDUCATION

SCCIETIES AND
HONORS

PROFESSIONAL
EXPERIENCE

1980 - Present

800.021.4

ALY ADIB HATTAR

Lead Engineer -- Sewage Treatment
Assistant Project Manager

Chief Mechanical Engineer

B.Sc. Mechanical Engineer, 1971

Jordan Engineers Association
ASHRAE

Arabtech Consulting Engineers, Chief

Mechanical Engineer. Responsible for
design and supervision of mechanical
HVAC and sanitary systems. Some of the
most important projects he was in charge
of are:

° Jordan Electricity Authorisy,
Central Office Building

° National Archaeolecgical Museunm

e Jordan Valley Development Project,
Phase II

) Amman Development Corporation,
Prince Mohamad Street Car Park
Project

] J.F.I. Facilities at Agaba

° HVAC for Health Centers at Jordan
Valley

o Social and Sport Conters at Jordan
Vallevy

] Several Villas at Amman

° RIVCO, Housing Project at Sweifiva

° Ministry of Justice Housing Project
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ALI ADIB HATTAR

1977 - 1980

1972 - 1977

1981 - 1982

800.021.,5

M. A. Jardaneh Office. Chief of Mechanical
Department. Responsible for design and
supervision of mechanical and sanitary
systems for buildings and industry; urban and
water supply pipelines and pump stations,
including:

° Sahab Industrial Estate

] Suwaga Water Supply Project

L) Sumayya Water Supply Project

] Ein El Tannoun Water Supply Project

° South Amman Water Supnly Project (Prelimi-

nary Study)

SNMETAL "Unite" Enagineering, Algiers,
Algeria. Mechanical Engineer, tnen Chief of
Fluid and Thermodynamic Department and Chief
of Project for 5 years.

DNC-ANP Unite' Bereq, Alginrs, Algeria,

Chier ot Hydraulics and Thermodvnamic Depart-
ment for 1 year. Responsible for design,
execution and supervision of fluid and
thermodynamic systems for factories and
annexes, l.,e., water supply, drainage, rain
water drain, compressed air and different
gases, thermal insultion, vacuum systenm,
water treatment., HVAC, for prevention and
fighting, coordination between differant
services and establishment of contracts and
specification for 11 factories, two polytech-
nique and several office buildings,

A

Preparing standards for RSS in Jordan o
sanitary wnrks of the Jordan Conssruction
Code.

v
i

Membnr of ccmmitten tao review Standards of
Mechanical Works for the Jordan Construction
Code.
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n KENNETH D. BIELMAN
Senior Project Director
Project Assignment: Project Manager

Education

B.S5., Civil Engineering, Oregon State University

Experience

Mr. Bielman is currently completing a 2-year assignment as
Deputy Project Director and Director of Engineering Services
on the Alexandria (ARE) Sewerage Project. His work has en-
compassed the direction of engineering planning and design
for a sewerage system to meet the needs of an estimated
5.3 million population including two major treatment plants
of in excess of 500 Ml-per-day and a double 8-km sea outfall
into the Mediterranean Sea. Included in the project are
more than 20 pumping stations and some 200 km of sewers and
force mains ranging in size from 200 mm to 3,000 mm. Esti-
mated project cost 1s L.E. 1.6 billion.

Mr. Bielman has been 1esident in Egypt since March 1982, and
is fully familiar with engineering practices in the Middle
East. His work has entailed cloce contact with various inter-
national funding agencies and Egyptian ministries.

Prior to his assignment to Egypt, Mr. Bielman served as man-
ager of the CH2M HILL Atlanta regicnal office from 1978 to
1982, where he was responsible for water and wactewater ac-
tivities in the states of Georgia, Tennessee, and Kentucky.
Water and Wastewater projects for which he served as princi-
pal in charqge included:

West County Wastewater Treatment Plant for Louisville-
Jefferson County Metropolitan Sewer District, Louisville,
Kentucky, USA. This project involves the design of a
188,700 m?/day secondary wastewater treatment plant serving
industrial and residential land uses within the southwest-
erly sector of the Loutisville metropolitan area.

North Wastewater Treatment Plant, City of Memphis, Tennessee,
USA. This project consisted of design and operations of an
analysis for a 377,000 m?/day secondary treatment plant treat-
ing the wastes ‘“rem a heavily iadustrialized portion of
Memphis, Tennessee.  Structural and operations modification
brought the plant well within EPA discharqge permit limita-
tions.

U.5. Yirg:in Islands wastewater program for the Department of

Natural HResources, Government of U.S. Virgin Islands, Saint
Thomas, U.S.Y.1. The Project consisted of conceptual plan-

PD110.001.1



KENNETH D. BIELMAN

ning, design, and services during construction for sewage
service for the Cruz Bay region on the Island of Saint John.
The project was complex because of the decision to renovate,
relocate, and reuse abandoned treatment system components
rather tunan following conventional procedures.

Harriman Wastewater Treatment Facility, City of Harriman,
Tennessee. This project included design and construction
services for a 38,000 m?/day secondary treatment plant cap-
able of treating high-strenath, high-color industrial wastes
mixed with domestic sewage. Sludge handling facilities,
including land treatment alternatives, were included in the
project.

Drainage improvements for the City of Atlanta, Georgia. The
project involves conceptual design and ultimate construction
of drainage improvements in a 64,000-feddan drainage basin.
Ultimate improvements include over 160-km of open channel
improvements and over 250-km of storm sewers up to 3.66 m in
diameter.

Prior to 1978, Mr. Bielman served as Regional Manager of the
CH2M HILT Denver regional office.

As Regional Manager, Mr. Bielman was responsible for the
technical output for the newly established regional opera-
tion which grew to a staff of 55 people. Representative
projects performed under his direction or as special techni-
cal consultant included:

Foothills Water Treatment Complex, Board of Water Commission-
ers, Denver, Colorado, USA. This project includes a 61~m,
thin arch, double curvature dam, approximately 1,220 m of
3-m-diameter tunnel, a 472,000-m?/day water treatment plant
expandable to 1,887,000-m?/day and 6 km of 108-inch trans-
mission pipeline,

Denver Successive Use Program for the Board of Water Commis-
sicne: -, Denver, Colorado, USA. This project consists of an
initiar 3,800-m?/day pilot wastewater treatment plant to
convert secondary sewage effluent into potable drinking water
for direct reuse. Initial construction cost is US $15.2 mil-
lion. The pilot plant consists of lime treatment and recar-
bonaticn, multimedia filtratior, selective ion exchange for
ammonia removal, activated carbon filtration, ozonation,
reverse osmosis, and chlorine dioxide disinfection. The
pilot plant precedes a 380,000-m3/day full-scale plant.

PD110.001,2
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KENNETH D. BIELMAN

Technical consultant for the Caroni-Arena Water Supply, Water
and Sewerage Authority, Valsayn, St. Joseph, Trinidad, West
Indies. The project consists of design and construction
supervision of a US $150-million water supply system,
including a pump-storage reservoir complex with a
100,000-m?/day pump station, a 2l-m-high earth fill dam with
a capacity of 36 million m? storage volume and related
appurtenances; a 275 000-m?/day water treatment plant with a
high head pumping station; 93 km of ductile iron pipeline
ranging in size from 600 mm to 1,400 mm; three concrete and
two stceel reservoirs--one concrete reservoir is 45,400 m?,
the other four have capacities of 22,700 m3? each; three
pumping station, including one new 68,000-m3/day pumping
station, and modification and expansion of two existing
pumping stations to increase the capacity by 40,000 and
50,000 m3/day, respectively.

Technical Consultant for the North Oropuche and Northern
Range Water Systems, Ministry of Finance, Port of Spain,
Trinidad, W.I. This project consists of design and services
during construction on water system improvements including:
a diversion works on the North Oropuche River consisting of
a concrete dam, 32,000-m3/day raw water intake, 760-mm welded
steel raw water pipeline which is 0.9-km long, and an electri-
cal substation to power the pumps; a 92,000-m?/day filtration
plant on the North Oropuche River consisting of a concrete
diversion dam, 92,000-m3?/day raw water intake pumping sta-
tion, raw water transmission line, sedimentation-filtration
plant, two 22,000-m? steel clear well reservoirs, coutrol
station, access roads, electrical substations, and t.ans-
mission lines and appurteanances; a 1,900-m?/day filter plant
processing water from the Acono River source; a 3,800-m?/day
filtration plant for the Loango/Naranjo River water; two
11,450-m3/day filtration plants for the Caura and Aripo River
supplies; and diversions, intake pumping stations, pipelines,
high service pumping facilities, and clear well storage res-
ervoirs as required and 26 km of 1,065-mm transmic-ion line
and 24 km of distribution lines 150 mm to 900 mm diameter.

Professional Registration

Registered Professional Engineer: Oregon, Colorado, Wyoming,
Georqgila

Membership in Professional Organizations

American Consulting Engincers Ccuncil
Consulting Engineers Council of Georqgia
National Socicty of Professional Engineers

PD110.001.3



KENNETH D. BIELMAN

Georgia Society of Professional Engineers
American Water Resources Association

American Water Works Association

Water Pollut‘on Control Federation

Georgia Water and Pollution Control Association

Publications

"Point-Counterpoint; Water Utility Construction,"™ Journal of
the American Water Works Association, 1978.

"Management Information Systems for the Consulting Engineer-
ing Firm," Consulting Engineers Council of Colorado, 1975.

"Utility System Design for Developing Suburban Areas," County
Commissioners Association of Oregon, 1960.

Pr:10.001.4
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CURRICULUM VITAE
OF
PROJECT MANAGERS

CONSULTING ENGINEERING CENTER
AND

BLACK & VEATCH INTERNATIONAL



Name ¢ lzzat Aziz Sajdi

ER R R R I i I e

Degree : B.Sc Civil Engineering
: University of Salford - England, July 1980

Member : Jordan Engioncering Association No. 2649

Training : August - October 1980 in Foundation Engineering Co.
London - U.K. Soils Laboratory.,

October 1980 - February 198t

Title : Assilstant Enpilnecr

Employer : The Arab Community Colleyge

Work : l. Supervising the works executed by the Contractor
0f the Arab Community Collepge (total area 9000m2)

2. Quality Control

J. Design of simple structures such as retaining walls,
roof slaby etc.

¢ February 1981 - Nov, 1981

Title i Soily Engiuneer at the Consulting Engineering Center
C.E.E. sorls lab,

Work : Carryinyg ovut stte nvestigattion to deteraine the sate
bearing capacity of the so1l and the ground conditions -
Analysinyg Llab. tests resglts to determine the relevant
engineering properlivys ot Che 5ite, Analysing freld and
lab, results to establosh toundation design criteria.,

December 1981 - Prevent
Fitle DCivil Engineer
work 1 Owverall supervision on the design of wasterwvater

collection systems tor Suwerleh, Wadi Sir and Jarash
(pnase 11).,



PERSONAL
DATA

RAY J. SELK

CIVIL ENGINEER

Mr Selk has served as resident engineer on the construction of sewers, lift
stations, and oxidation ponds for Lowsburg, Kansas He assisted in field surveys
and the preparation of plans and specifications for sewers and pumping stations
tin Grandview Missourt, Billings. Montana, Johnson County K .nsas. Holland,
Michigan, and Paragould. Arkansas He also served as design engineer on new
sewage treatment plamts for Boulder Colorado. Russellviie. Arkansas, and
Springheld. Ohio As project engineer. he developed a 108 iach-diameter
concrete-lined rock tunnel for Springhield Ohio. and 4 300 Mg pumping station
for Dade County. Florida Mr Selk model tested the Potomac Sewage Pump
Station for the District of Columbiag

Water supply projects on which Mr Setk has served a5 designengineer or project
engineer anclude those involving reservorr studies. field surveys  distribution
studies. and preparation of plans and specthications for well finlds pipehines,
pumping stations, storage reseivoirs. and elevated tanks Clients served include
Cincinnati, Middletown, Springfield. and Troy. Otie Bay City and Zeeland,
Michgan, North Littte Rock. Arkansas. Eviansvilie Indrana. and the Indianapols
Water Company  Water treatment plant projects include  the design and
preparation of plans and specifications for Cincirnat Troy and Middletown,
Ohio, Evansuille In- ana. the Indranapolis Water Company. the Mid-America
Industriat District, ® 1 Wyeming, and Bogota. Colombia He hasy also served
as project engineer on , 60 mad river antake and raw water pump station for
Evanswille, Incana

On nawural jas propeats Mre Selk has served gn resident vnqineer and a4 5isted In
prelimimery field surveys and favouts for new gas distribution systems. pipelines,
and requlating stations for the Hthinots Power Company He has made studies and
reports on gos fstnbution systems and assistod in the prehsanary studies for the
design of a naturs! qas hqguefaction ptant for Memphis, Tennessee  Other
expenence mcludes assistance i financial appraisals of water. gas. and electric
utibity properties

Nebraska University. 8 S . Crvil Engmeenng, 1955
Umiversity of Kansas M'S . Enviconmental Health Enginesring, 1967

Memher ASCE MSPE NSPE SAME AWWA
Reqistered Protessional Enqineer  indna, Missourr Otio

Jomned Black & Veatch 1955



SPECIALIZATION:

EDUCATION:

CITIZENSHIP:

PROFESSIONAL

QUALIFIZATIONS:

YE/R JOT D
PLACK ¢ EATCH
INTERNATIONAL:

PROFESSIONAL
EXPERIENCE:

Project

Tunnels &
Conduits

High Service
Puup Station

Artesian wells,
37 km Pipeline,

Storage Reservoirs,

Chlorinati{on &
Instrumentation

Redesign 1.7 mill{on
o /d Wastewater Pump

Station

Water Supply Dis-
tribution &
Treatment Study

Water Treatment
Plant Expansfon

Raw Water Intawe
& Pump Station

1.36 mfllicn m3/d
Wastewater Pump
Station

Elevated Storage
and Pumping
Stations

Water Treatment
Plant

052483
B6DS

RAY J. SELK
BLACK & VEATCH
ENGINEER/CIVIL-ENVIRONMENTAL DIVISION

Management of Design Engineering and Construction Coordination on Water Treatment

Plants, Intakes, Pump Stations, Raw Water Supplies, and Storage Facilities

University of Nebraska, Lincoln, Nebraska, B.S,, Civil Engineering, 1955
University of Kansas, Lawrence, Kansas, M.S., Environmental Health Engineering, 1967

Unfted States of America

Location

Cairo, Bgypt

Bvansville,
Indiana

Worland, Wyoming

District of
Columbia

Troy, Ohio

Cincinnati, Chio

Evansville,
Ind{ana

Dade County,
Flortda

Evansville,
Ind{ana

Bogota, Columbia

Registered Professional Pngineer: Missouri

BLACK & VEATCH

Activity
Review of plang and specifications

Responsibility for management,
design, plans, specificattons,
and resident inspection.

Responsibility for management,
design, plans, specifications, and
resident {inspectfion.

Responaibility for management,
design, plans, and specifications
including model tecting.

Responsibility for management.

Responsibility for design, plans,
and spectfications for treatment
plant expansion {ncluding a sludge
disposal study, carbon study, new
laboratory and offfce factlities.

Responaibility for d-sipn, plans,
and specifications.

Reg onstbility for design, plans,
specifi{cations, and resfdent
{nspection,

Responsihtlity for design, plans,
specifications, and resident
{napection,

Responsibility for design, plans,
and specifications,

Pogition Year
Engineer 1983
Project 1982
Manager
Project 1981
Manager
Project 1981
Manager
Project 1980
Manager
Project 1975-1979
Engineer
Project 1976-1979
Fngineer
Project 1974-1978
Engtneer
Project 1972-1975
Engineer
Project 1975-1976
Engineer

\\;
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Project

Water Distribution
& Storage Facilities

Water Distribution
& Storage Facilfities

Water Treatment

Plant

Water Intake, Pump
Station, and
Treatment Plant
Pump Station

Water Treatment

Plant

Water Treatment
Plant

Reservoi{r Study

Sewage Treatment
Plant

Gas Distribution

Gas Pipelines

Various
utilities

Various Civil
Engineering
Assignments

052483
B6D6

BLACK & VEATCH (Continued)

RAY J. SELK
PACE 2

Location

Middletown, Ohio

Troy, Ohio

Cincinnati, Ohio

Indienapolis Water
Company

Creenville,
South Carolina

Troy, Ohio

Middletown, Ohio

Ind{anapolis,
Indiana

Boulder, CO &
Russellville,
Arkansas

Various locations
in the USA and {n
Mexico

Illinois

Various locations

in the USA

Various locations
in the USA

Activity

Respongibility for design, plans,

and specifications.

Responsibility for design, plans,

and specifications.

Responsibility for design, plans,
and specifications, and field

construction.

Responsibility for design, plans,

and specifications.

Responsibility for dcsign,

and specifications,

Responsibility for design,

and specifications

Responsibility for destign,

and specifications.

Responsibility for design,

and specificatlions.

Respunsibility for design,

and specifications,

Respcngibility for design,

and specifications,

Construction

Rate and appraisal studies

Responsibility for resident

plansg,

plans,

plans,

plans,

plans,

plans,

engineering for gas distribution
projects, surveying for various
projects, and rates appraisal for

various utility projects.

Poasition Year
Project 1971-1974
Engineer
Project 1973-1974
Engineer
Project 1972~1973
Manager
Design 1972
Engineer
Design 1970-1971
Engineer
Design 1967-1969
Engineer
Design 1965-1967
Engineer
Design 1968
Engineer
Design 1964~1965
Engineer
Design 1963-1964
Engineer
Resident 1961-1963
Engineer
Engineer 1959~1961
Engineer 1955-1959

\)



CURRICULUM VITAE
or
PROJECT MANAGERS
JOUZY AND PARTNERS CONSULTING ENGINEERING BUREAU
AND

ENGINEERING SCIENCE INC,



EXPERIENCE

1975 -

Present

NAJEEB F, TLEEL
Associate
Jouzy & Partners, C,E.B.

Jouzy and Partners
Consulting Engineering Bureau

Associate in Amman Office.

Associate worked on and responsible
for the tollowing projects:

The feasibility study, preliminary design
of water supply, scwerage, stormwater and
sewayle treatment plants tor tive Cities
North Jordan; Mafraq, Ramtha, Ajgloun,
Anjara and Ain Janneh,

The feasibility study, design and
supervision ot construction ot water
supply, sewerige, stormwater and
sewa e treatment plant and pumping
stations tor Zarga = Rusetta area
whi th os about 500 wqkm-,

The teasibility ~tudy, desiin oand
supervistion ot construction ot e
Mugib and southern Ghors Trrisat Lon
Preject, e ol bectron and Cone
Veevance otb o the Lo ad o water ~ ot Wl
M gLb oand assoc g b wadi-, to pre
rocgate and evelop the aprrreal taral
resrion olf tliee =outiper i et 0l ter
dead sea, Jordan.,

The teasabality ~tady, and tinal desyen
of infrastructure tor three residential
Areas in Aqaba which included about

00 km. of water mains amd distribution
system and aboutr GO km. o1 sewer cole
lection systom,

The desipn ot water supply and sevagre
Collection syutem tor three sites top
Urban Development tor low 1ncome pgroups
at Qweismeh, Marka and N. Ruseifa,,
financed by world Bank,

veo/2



1970

LY75

The feasibility study,
supervision of construction of

NAJEEB F., TLEEL

design ai

Page

1d

Prince

Ali Dam, 730 meters 1in Height, givaing
a potential storage of 6.8 million
cubic meters that will serve to ine
crease recharge of the upper acquifer

and prevent
downtown Amman,

potentia

The desipgn of wastew
stormwater drailnage
ment plants tor

Salt and Jarash,

c1ltl
Jor

Design ot Airtield o
ting runway, ftaxiway
roads, water supply,
treatment works, Jor
The master plan .ond
desoon oot the Pacals
and Techiolory ot ot
CONVerIng an ar el

clude rve
crvil, mectian

elecrpryrend,

ey tnern
al,
and
Nartural Re-onpr o~

Nimman, Jordan

Director ot Iruvisgsart:
Department, The worn
desipn, con-structyon
maintenancs ot all

in Jordan,

Desert and Highlands

Co=Manayer ot Devel
ground Water Pro e
Also Director ot A

Irrigation

Commission L973-197%

and
[T [
dan.,

e Jordan

1ne badangs

Department ol

1l tlooding «

Jordan.

St d re

vt Jatr,

el

, apron, a

scewate and
dan.
prelaiminary

Voot En

=~ ||c'l‘|‘|]‘|~w
T~ ot

rehirtectar g

hopory

[ KR

h

ater disposal,
treat-
larqa,

tncorpora-

1rbase,
Seware

1y,

Tnaversity

o -

CIT LI e

Ly olieem

o ot hater
comptiaed the
aperation and

rriieratiron
Jordan Val
[)1*4;_).-1‘ 15,

e et ot
witho PNk,
tcul rare
Jordan
, on

projects

Ley

'iderpr-

FAO,

and

Valley

secondment,
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1965 - 1970

NAJEEB F, TLEEL

Page 3

Natural Resources Authority
Amman, Jordan,

Director of Water Supply Department.

The work comprised design, construction,
operation and mawntenance ot all water
supply projects 1n Jordan with the
2Xxception ot Amman,

Major projects i1ncludes:

Water Supply of Irbid and Northern
District,

Water Supply, world Bank Finance;

Zarqa Water supply Project, World

Bank Finance,

Salt Water Capply Praject, Munierpal
Loan Fund,

Apaba Water Supply Project, MNJR.A,
South ot Amman Water Supply, \V.R.\,
Ravak Di~trict Water Sapply, \,R.\,

Coentral Jordan Valloy supply Project,
.\-onn-\u

Swerlleh Water supply Progect,
Municipal Loan Fund,

Ma'tan Water Supply Prouject, NJ.R.A,

Azrak - Irbid Warter Supply Project,
NcR.I\c

North Shuneh wat . -upply Projecrt,
Municipal Loan bFund,

South Shunch Water Supply Project,
Municipal Loan Fund,

ces /b
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1960 - 1964

1949 - 1960

L2 - 194N

EDUCATION

NAJEEB F. TLEEL

Page 4

Several projects in West Bunk of Jordan
including Ramallah, Jerusalem Water
Supply Project, Bethlehem, Hebron,
Nablus and many others, some of which
financed by wWorld Bank,

Central Water Authority
Amman, Jordan

Head ot Desiym Division, The work

comprised the desion of water supply
and 1rryration progjects an Jordan in-
cluding -spring development projects,

Department ot ifrrization
Amman, Jordan

Irrigation Engineer, The work come
prised the de-10n and construact pon
o 1rrteation pro e ts on o ~spde o waildg s
ot the Jordan Valley and the dosg,m
ot the East Ghor Canal Pragect,

Depavtment o Tand Settlement and
Wty Cang ~=1 g
Teva~alom, Pale-toe

Levavsatvaon Enranesr, The workh o one
pPrised the despom ot 1rrr-ation
projgects and hvdrolopgical ~tudices,

B.3c. 1n Cival Engineering
American University of Beirut,
Lebanon, 1940,

International Program in Sanitary
Enganeerin -,

University ot North Carolina,
Chapel Hill, U',S.A., 1965,
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SOCIETIES

NAJEEB F., TLEEL

Page 5

Member, Order of Engineers of Jordan.

Member, American Society of Civil
Engineecrs.

Member, American Water Works Association.

Member, British Institution of Water
Engineers and Scientists,



EES anainERAING - 8CIENCE

Biographical Data

R. JEROME ESMAY

Environmental Engineer

Perosnal Information

Education

B.S. in Civil Engineering, 1969, University of Washington
M.S. in Environmental Engineering/Economic Planning, 1971,
Stanford University

Professional Affiliations

Registered Professional Engineer (California No. 21731)
American Society of Civil Engineers

American Society for Testing and Materials (Honorary Member)
California Water Pollution Control Association

Santa Ana Region Water Pollution Contrcl Association

Water Pollution Control Federation

Foreign Languages

Portuguese
Spanish

Experience Record

1971-1975 Wilsey and Ham, Foster City, California.
Environmental Engineer. Responsible for the
study, development, and design of wastewater
collection and treatment systems and land
treatment systems. Analyzed the infiltration/
inflow and capacity of a major interceptor for
Hillsborough, California. Alsu investigated
economic and technical [~asibility of waste-
water reuse as part of a 206 Wastewater
Management Plarn for the County of San Mateo,
California. Evaluated several municipal
wastewater collection and treatment systers
for the U.S. Forest Service including primary
digestion and aeration ponds. Developed the
wastewater collection and treatment system
for residential developments in Fresno County,
California. Planned and designed a land
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R. Jerome Esmay (Continued)

1975-1980

1980-Date

treatment system along lake shores. Also
conducted sewer and water rate studies as
well as power load studies involving a
cost/benefit analysis of the use of bagasse
to generate electricity.

Metcalf & Eddy, Palo Alto, California.
Environmental Engineer. Responsible for
Environmental engineering aspects of waste-
water treatment facility planning, land
treatment systems, and rate and assessment
studies. Served as lecturer at EPA-Sponsored
workshops on planning and designing process
systems for land treatment and wastewater
treatment.

Wastewater porjects include preparation of
facilities plans for the upper Santa Ana
River watershed in California; management
study for municipal Sao Paulo, Brazil in
which atternative process designs were con-
sidered including primary treatment, secon-
dary treatment and as an atternative for
wastewater reuse aeration ponds; and pre-
paration of the planning, design and small
systems sections of the EPA process design
manual,

Land treatment projects include development
and conduct of a pilot .testing program
involving high strength, high nutrient
brewery wastewater for An-heuser-Busch, Inc.;
analysis of a 3.5 mgd system at Fort Meade,
Maryland, for the Army Corps of Engineers;
study involving tomatc process wastewater;
and investigations, feasibility reports, and
preliminary cesigns for systems in Ismailia,
Egypt.

Engincering-Science. Cnvironmental Engineer.
Responsible for conducting studies and deve-
loping facilities plans for water resources
and wastewater trecatment systems for assigaed
projects in Central and South America. Served
as assistant technical director on develop-
ment of water and sewerage master plan for

W
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R. Jerome Esmay (Continued)

metropolitan Lima, Peru, with responsibility
for field evaluation and planning for waste-
water collection, treatment, and disposal

as well as reclamation/reuse of wastewaters
from aeration ponds for irrigation and
groundwater recharge.
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