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EXECUTIVE SUMMARY 

PURPOSE OF EVALUATION 

Background 

In the latter part of 1984, three Jordanian consulting engineering firms were 
selected by the Water Authority of Jordan and signed contracts to design water 
reservoirs, water distribution systems, wastewater collection systems, treatment 
plants, and stormwater drainage systems for 10 municipalities in Jordan. The size 
of the municipalities ranged in population from approximately 4,000 30,000to 
inhabitants. The systems for the six smallest towns were designed by one firm,
while the systems for the larger four cities were divided between two firms with 
two cities each. The populations of the larger cities were all greater than 10,000
inhabitants. 

Each of the three Jordanian engineering firms subcontracted a U.S. engineering
firm to provide transfer of technology during the design. A baseline evaluation of 
their capabilities was 1984.completed in March An interim evaluation of these
three firms was made a year later (February/March 1985), near the end of the 
design period. Measurable improvement of their capabilities to complete a 
similar project was determined. 

At the same time as the first interim evaluation, a baseline evaluation was made
of the construction supervision capabilities of the same three Jordanian engi
neering firms that had been indicated by the client, Water Authority of Jordan, as
the firms that would provide the construction supervision because of their 
knowledge regarding the design of the water and wastewater systems to be 
constructed. 

FINDINGS AND CONCLUSIONS 

This evaluation consists of two parts: an interim evaluation of the three Jordanian 
consulting firms' capabilities to adequately perform construction supervision; and, 
a baseline evaluation of the four Jordanian construction firms' capabilities that 
are constructing the water and wastewater systems for two of the large cities, 
Karak and Tafila. 

Construction Supervision Improvements 

At the time of this study, 2 of the ZZ projects had not started; and none of the
construction projects complete. a consequence, thewere As consulting firms 
providing the construction supervision services had not received the full benefit of
the technology transfer program. The majority of the construction projects had 
started about three to five months before this evaluation was made. Most of the 
projects require another five to seven months before the facilities will be 
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Executive Summary 

completed. The technology transfer programs should continue throughout these 
projects. 

Each of the Jordanian consulting firms is uniquely different from the other.
Arabtech Consulting Engineers is a solid, midsized firm which, prior to this 
project, did not have experience in sanitary engineering but did have an
experienced construction supervision group. Consulting Engineering Center (CEC)
is a small firm with a good reputation but with a limited number of experienced
full-time engineers on staff. They have completed several construction super
vision projects in the recent past. Jouzy and Partners Consulting Engineering
Bureau is a large, well-respected firm. Their Jordanian office is not their main 
office. They have completed a number of major construction supervision projects 
in the past. 

Procedures 

The procedures employed by the U.S. subconsultants to transfer technology to the
Jordanian consulting engineering firms varied somewhat during the period of time 
prior to this evaluation. Arabtech and Jouzy and Partners have their U.S.
subconsultants at or near the job sites. CEC has been using their U.S. 
subconsultant in their main office to provide needed technical submittal review
assistance. It is expected that CEC's subconsultant will begin to spend more time 
at the job sites in the near future. All subconsultants are using lectures and oneon-one training methods, and are assisting with administrative and technical 
matters. 

Conclusions 

All three firms have shown some improvement in construction supervision skills.
The principal areas of improvement were in the project administration and 
construction techniques utilized by the project staff. Additionally, the firms have
obtained or developed better construction supervision project procedures and 
manuals. 

The following table is a numerical evaluation of each firm's changes since the
baseline evaluation was made. The numerical values are only to show changes in
the qualifications of each firm and are not a comparison between firms. 

Name of Firm Baseline Interim Change 

Arabtech Consulting Engineers 15Z.8 166.2 14.3 
Consulting Engineering Center 108.8 146.7 37.9 
Jouzy and Partners 124.1 146.9 22.8 

Construction Firms 

A baseline evaluation of the general capabilities of four construction firms was 
made. The four firms are: Haddad Engineering & Contracting Co., Madanat
Contracting Co., Sinimmar Engineering and Contracting and Trans Orient Engi
neering and Contracting Co. Ltd. All of the firms have good reputations in 
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Executive Summary 

Jordan. Haddad is a small firm; the owner and the technical director are directly
involved in their contracts. They have two of the five contracts within the scope
of this evaluation. Madanat is a small- to medium-sized constr,,ction firm with 
good financial strength. Sinimmar is a small- to medium-sized firm with an 
excellent reputation. Trans Orient (TROCON) is a large firm that has con
struction projects in various parts of the world. Haddad, Madanat, and Sinimmar 
are expected to benefit the most from their U.S. subcontractors, especially in the 
areas of project management, submittals, cost accounting, scheduling, and 
reporting. 

The technical abilities of the project personnel were considered to be quite good, 
as noted by the quality of work and their knowledge of the projects and 
construction techniques during our job site visits. 

Only one of the U.S. subcontractors was in Jordan at the time of the study. A 
second U.S. subcontractor had been in Jordan, but returned to the U.S. for reserve 
military training, and was expected to return to Jordan in early June 1986. 

RECOMMENDATIONS 

The recommendations are limited to those noted from the interim evaluation of 
the construction supervision services being provided by the three engineering
firms. Observations are included that apply to the construction firms noted while 
collecting the baseline data during interviews and job site visits. 

Construction Supervision Firm Recommendations 

Each engineering firm should have a subcontracted construction supervision 
advisor at the project site at least 80 to 90 percent of the time. This continuous 
presence enables the U.S. subconsultant to observe the projects on a continued 
basis and to observe problems and areas of weakness of the engineering firm. He 
can then provide advice and assistance immediately. 

It appears that the technology transfer is best accomplished through a combi
nation of lectures supported by adequate lecture notes and handouts, and one-on
one training. All lectures and one-on-one training must be on current topics of
interest or a noted weakness of the local engineering firm. The continuous 
prosence of the U.S. subconsultants will encourage and strengthen the confidence 
of the local personnel. Confidence and respect for the U.S. subconsultants is 
esser.tial in maximizing the transfer of the technology process. 

For lesser experienced and small local firms, a second U.S. subconsultant may be 
needed and, if so, should be provided to assist in reviewing the equipment and
drawing submittals. The type of technical problems encountered during the 
drawing and submittal approval period are considerably different from those 
encountered during the design period. This subconsultant should be able to 
respond to treatment process questions and to mechanical and electrical as well 
as civil engineering matters. He should remain on the project only during the 
period that the majority of the equipment and process submittals from the 
construction firm are received. 
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Executive Summary 

The U.S. subconsultant should not be responsible for any aspect of the project. He 
should act only as an advisor to the local firm. On large projects, the U.S.
advisor could act in a counterpart role; but the responsibility should always lie 

and larger construction 

with the local personnel. 

Construction Firm Observations 

Various interpretations of the U.S. subcontractor's role were made by
construction firms. They all appear to be made with regard to 
subcontract arrangement with a U.S. firm could best benefit them. The better 

the local 
how the 

firms tended to interpret the U.S. firm's involvement as a 
support role rather than as an advisory role. This is not the intent of thetechnology transfer program, and steps should be taken to clearly identify the role 
of the U.S. firm in the tender documents. 
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SECTION 1 

INTRODUCTION 

1.1 BACKGROUND 

In 1983, AID began financing a Water Systems and Services Management Project(WSSM) in Jordan. Among its objectives was to provide for preparation of final
design for new water and sewerage systems in ten small Jordanian cities. At that
time, three Jordanian consulting firms were selected and contracted to do thosedesigns. Each Jordanian firm was assisted by a subcontracted U.S. consulting
engineering firm. 

The goal of that project was effective development, management, conservation,
protection, and utilization of Jordan's scarce water resources. The broad purposes
of the project were to develop and improve the institutional capability of private
and public organizations; to conserve and manage Jordan's water resources; and, 
as part of that effort, to extend and improve certain municipal water distribution, 
wastewater collection, and treatment facilities. 

In that context, the ten-cities design was vehicle for the andwork a trainingstrengthening of the long-term capability of the three Jordanian consulting
engineering firms to independently design and supervise the construction ofmunicipal water and wastewater facilities. The purpose of the U.S. subcon
sultants was to provide sufficient managerial and technical upgrading to theirrespective Jordanian partners during the design and construction supervision
phases of a project. 

The design of the water distribution, wastewater collection, and treatment 
systems is complete. Baseline evaluations of the three Jordanian consulting
engineering firms were completed at the beginning of the design effort in March1984; followed by an interim evaluation, in March 1985, to measure the increased
capabilities-learned through the technology transfer efforts of their U.S. subconsultants-of those three Jordanian firms to irdependently design similar 
facilities. 

At the same time as the interim evaluations were made after completion of the
design of the water distribution, wastewater collection, and treatment systems
for the ten small Jordanian cities, a baseline evaluation of the constructionsupervision capabilities for the same three Jordanian consulting engineering firms 
was made. Because of their knowledge of the projects, they were designated todo the construction supervision of these projects. James M. Montgomery,
Consulting Engineers, Inc., (JMM) made the baseline survey of the capabilities of
the three Jordanian firms during February/March 1984, and the first interim
evaluation and construction superviiion baseline survey during March 1985.
Copies of these two JMM reports covering these surveys are available at AID 
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Introduction 

Washington (NE/PD/MEMA, AID/W) and at the AID mission in Amman 
(USAID/Jordan). 

1.2 	 OBJECTIVES 

1.2.1 First Interim Evaluation of Construction Supervision Firms 

The primary objective of this study was to conduct the First Interim 
Evaluation of the Construction Supervision Capabilities of the Jordanian
Engineering Firms: Arabtech Consulting Engineers, Consulting Engineering
Center, and Jouzy and Partners Consulting Engineering Bureau. The
evaluation results were compared with the baseline evaluation, conducted
in March 1985, to determine the improved technical and administrative 
capabilities of these three firms obtained through the technology transfer 
program. 

Related secondary objectives of this study were to: 

o 	 define the various approaches and means of technology 
transfer utilized in these projects; 

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

o 	 define the factors which influenced the technology trans
fer; 

o 	 define the evidence of technology transfer for this project; 
and 

0 	 suggest any improvements the mechanisms of the U.S. 
subconsultants transferring technology to the Jordanian 
prime 	consultants. 

At the 	time of this survey, none of the contracts had been complcted. In 
fact, the oldest contract had been in effect for about nine months, with the 
average time the contracts had been in effect being about four to five
months with seven to nine months required for completion. This interim 
evaluation therefore represents only the changes that have taken place
during the limited time period the contracts have been in effect and during
the time their U.S. subconsultants have been in Jordan for the 	purpose of
technology transfer. A second interim evaluation is required to measure 
the full effect of the technology transfer contracts between the Jordanian 
construction supervision consulting firms and their U.S. subconsultants. 

1.2.2 Baseline Evaluation of Construction Firms 

The primary objective of the Construction Firm Baseline Evaluation is to 
assess 	 the baseline capabilities of four Jordanian construction firms, 
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Introduction 

responsible for five contracts in the Cities of Karak and Tafila, to 
successfully complete their contracts in accordance with the contract 
documents using up-to-date construction scheduling and management tech
niques. The four construction firms are: Haddad Engineering &
Contracting Co., Madanat Contracting Co., Sinimmar Engineering and 
Contracting Co., and Trans Orient Engineering & Contracting Co. Ltd. 

The baseline assessment of the four construction firms is to be used, for 
comparative purposes, in conjunction with anticipated future assessments.
It is not a procedure or way of comparing one firm against another. The 
analysis of these various assessments will be useful in determining if the
project was successful in achieving capability enhancement through the 
transfer of technology. 

1.3 AUTHORIZATION 

This otudy was undertaken by JMM on 19 April 1986 by means of Cost
Reimbursement Type Contract Number 278-0260-C-4003-00 as amended. The 
Cognizant Technical Office was Director, Office of Engineering, USAID Jordan. 
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SECTION 2 

CONSTRUCTION SUPERVISION TECHNOLOGY TRANSFER -
METHODS AND PROCEDURES 

2.1 GENERAL 

The methods and procedures employed by each of the U.S. consulting engineeringfirms to transfer technology to their local associated Jordanian consulting
engineering firms are described in this section. It should be noted that each firmused a somewhat different approach to comply with their contractual obligations
regarding technology transfer. It is presumed that technology transfer techniquesincorporated were a function of the experience of the U.S. firms in this field,
their project personnel and their technical competence, as well as the experience
-And size of the local firm. 

2.2 ARABTECH CONSULTING ENGINEERS/CHZM HILL INTERNATIONAL 

Arabtech has the contract to provide the construction supervision services for
construction projects in the Cities of Tafila and Ma'an. The projects are: 

Contract TI - The Tafila wastewater treatment plant 

Contract TZ - The water distribution system including reservoir and 
the sewage collection system 

Contract T3 - This contract has not been signed. It is expected that 
the contract will be signed in May 1986 with con
struction to be started within 60 days. 

Contract MN1 - The Ma'an wastewater treatment plant 

Contract MNZ - The Ma'an water distribution system including storage
reservoirs and 26 km of sewage collection system 

Contract MN3  27 km of sewer line of various sizes 

2.2.1 Background 

Arabtech is a privately owned company that is well regarded by their
competitors. Their reputation has been built on successful highway and
building design and construction supervision projects. Historic experienceincludes 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 
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Construction Supervision Technology Transfer -
Methods and Procedures 

in the area of construction supervision. One of Arabtech's major clients in 
this area is the Ministry of Transportation. 

Arabtech designed all the water and wastewater systems for the Cities of
Tafila and Ma'an, including writing the technical specifications. Because 
of this, they were sole source contracted by WAJ to perform the 
construction supervision services. 

This firm has provided construction supervision services to Jordanian 
clients for a number of years. This service is provided through a separate
Construction Services group within the firm. The majority of their past
experience has been in highways, bridges, and buildings. This is their first 
water and wastewater related construction project. 

The Construction Services group was formed in 1966. This group has been 
active since its formation and has done a large number of projects
including major housing and human settlement projects in the Sudan Valley. 

A separate staff is maintained for construction services and appears tohave been able to hire qualified1 people, both on a full- and part-time basis. 
When necessary, Arabtech draws from their roster of design engineers and 
technicians to staff projects. 

Prior to the design of the water and wastewater facilities for Tafila and
Ma'an, Arabtech did not use a structured project organization concept or 
project manager to manage their projects. Each discipline, within theproject, was the responsibility of the discipline head. The coordination of 
the entire project was dependent upon the ability of the project personnel 
to coordinate their designs among themselves. 

CHZM Hill, their U.S. subconsultant, has one person in the country who is an experienced construction supervision person with many years of 
experience both in the U.S. and other lesser developed countries. His past
performance indicates that he is well qualified for the assignment. 

Z.2.Z Project Organizational Structure 

Arabtech has created an organizational structure to staff all six con
struction projects in the two Cities of Tafila and Ma'an. The organization
and staff are as follovs: 

Project Manager - Eng Yousef Naji Abdalla. Eng Abdalla is
located in Amman and is responsible to WAJ for the project. He 
is assisted by Ali Hattar, Project Coordinator, who was Project
Manager for the design of the water and wastewater facilities for 
the two cities. Ziad Nabani is Chief Engineer of the Construction 
Supervision Department of Arabtech. 
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Resident Engineers. One for each project city is located in the 
project city and is responsible to the Project Manager for the 
three projects in each of their respective cities. 

Site Engineers. There is one for each of the projects. In the case 
of Contract TZ, two site engineers are provided; one for moni
toring the water distribution network and reservoir construction, 
and another for the construction of the sewage collection system. 

Under these persons are inspectors and surveyors. The quality
control engineer and his assistant work somewhat in parallel to 
the site engineer and report to the resident engineer. 

Z.Z.3 Technology Transfer Methods 

The training methods and procedures being employed by the U.S. subcon
sultant appear to have been greatly influenced by what he observed after 
arriving at the project site and working with the local staff. Also the 
subject of his technology transfer program appears to follow fill theor 
current needs of the project team, and all transfer items have been 
developed as the need becomes apparent. The methods used are listed 
below. 

o Lectures 

Lectures on timely subjects are scheduled and given on a 
weekly basis. In some cases, the lecture is given by a local 
expert on the subject. An example was one given by one of 
the construction firm's local subcontractors explaining 
their CPM schedules and reports. He lectured on the 
preparation, updating, and benefits of developing and using 
CPM schedules and related reports. Other lectures cover 
construction techniques, testing procedures, record 
keeping, and reports. 

0 One-On-One Training 

One-on-one training is being provided as the need arises. 
This type of training is possible due to the long-term 
presence of the U.S. subconsultant. 

o Manuals 

Construction Inspection Manuals were provided to 
Arabtech from CHZM Hill. These manuals contain check 
lists of inspection and procedures as well as reporting
forms to better ensure all inspections are made and proper 
records maintained. 
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2.3 	 CONSULTING ENGINEERING CENTER/BLACK & VEATCH 
INTERNATIONAL 

Consulting Engineering Center (CEC) has the contract to provide the construction 
supervision services for projects in the Cities of Madaba and Karak. The projects 
are: 

Contract Ml - The Madaba wastewater treatment plant 

Contract MZ - The water distribution system and reservoirs in Madaba 

Contract M3 - The sewage collection system for Madaba 

Contract K1 - The Karak wastewater treatment plant 

Contract KZ - The sewage collection system and 
effluent discharge pipeline for Karak 

treatment plant 

Contract K3 - A 330-meter long tunnel for the placement of a sewer 
trunk line for Karak 

2.3.1 Background 

CEC is a relatively small, privately owned firm. It was founded as a soils
investigation and testing company. They only recently expanded into 
sanitary and highway engineering with some capabilities in building design.
CEC's first project of any consequence in sanitary engineering started 
about 1979. They have since participated in a number of projects as a
subcontractor to various foreign firms for performance of studies and 
design projects. Until this project, CEC's experience has been mostlyrelated to sewage collection and water distribution systems with limited 
experience in sewage treatment processes. 

CEC is generally considered to be a reputable firm that does quality work 
despite its limited size. CEC was not previously considered as a major
competitor by the other firms. It is presumed that the reason for this is its 
relative small size and its past history of specializing in soils engineering 
and testing. 

This firm designed all the water and wastewater systems for the Cities of
Madaba and Karak, including writing the technical specifications. Due to 
their knowledge of the project and technical specifications of the systems,
they were selected by WAJ to perform the construction supervision
services without having to submit a proposal. 

CEC has provided construction supervision services on sanitary and other 
civil type projects. The majority of their work in construction supervision
has been on highway projects. 
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Because CEC was originally a materials and soils testing laboratory, this 
activity still accounts for a large portion of their income. They were one 
of the original materials and soils testing firms in Jordan and are 
considered to be one of the best and most reputable firms in this field. 

CEC is a small firm and did not have a construction supervision group
within the company that performed activities related solely to construction 
supervision. Instead people were hired or transferred from design activi
ties. 

Black & Veatch International, CEC's U.S. subconsultant, has one person in 
Jordan on a full-time basis. This person is a construction supervision 
person with many years of experience. His credentials indicate he is well 
qualified to provide the technology transfer needed to improve the abilities 
of CEC. 

At the time the first interim evaluation was conducted, the first construc
tion project had been signed for approximately 5 months. Allowing for a 
60-day mobilization period, the actual construction had only been underway
for approximately 3 months, with another 7 to 9 months required for 
completion. Due to CEC's limited technical capabilities to review equip
ment submittals and to resolve design review matters, the U.S. subcon
sultant was spending all of his time in CEC's home office tending to these 
matters rather than being full time in the field providing technology 
transfer to the field personnel at the project site. He was conducting
lectures to the field personnel at one-or two-week intervals. It was 
anticipated by CEC that the number of submittals would diminish as the 
major equipment submittals were approved, and the U.S. subconsultant 
could devote more time to responding to the needs of the field personnel. 

2.3.2 Project Organizational Structure 

CEC set up an organizational structure to staff all six construction 
projects in Madaba and Karak. The organization and staff are as follows: 

Project Director - Eng Aziz Abdo Sajdi. Eng Sajdi is President of 
CEC and maintains final control of the project. He participates 
in all important decisions and meetings. 

Project Manager - Eng Lutfi Hallak. He is located in the head 
office in Amman and is responsible to the Project Director and to 
WAJ. 

Resident Engineers. There is one for each project city. Each is 
located in his respective project city and is responsible to the 
Project Manager for all projects within his city. 

Site Engineers. There is one for each of the projects. Each is 
responsible to his Resident Engineer for his respective project. 
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Under 	these persons are surveyors, inspectors, and quality control 

and laboratory technicians. 

2.3.3 Technology Transfer Methods 

The training methods and procedures being employed by the Black & 
Veatch International (BVI) engineer were not clearly defined at the time 
this interim evaluation was performed. It did appear that no preset or 
prepared training program had been developed or was being implemented.
The subjects being taught or transmitted through the technology transfer 
program were based on apparent needs noted by the consultant. 

o 	 Lectures 

Lectures were being conducted at intervals of one or two 
weeks to the project staff at both project sites. The 
subject matter varied and was selected by the subcon
sultant to best meet the immediate needs of the local 
engineers. The subjects included specification interpreta
tion, CPM scheduling, how to efficiently conduct meetings, 
correct record keeping, and technical problems related to 
construction supervision. 

o 	 Manuals 

Construction Inspection Manuals were provided to CEC by
BVI. These manuals contain procedures, check lists, and 
forms to aid the field inspectors and construction super
vision 	personnel in better performance of their tasks, and 
properly documents their findings. 

2.4 	 JOUZY AND PARTNERS CONSULTING ENGINEERING BUREAU/
ENGINEERING-SCIENCE, INC. 

Jouzy 	 and Partners has the contract to provide the construction supervision
services for the construction of the water and wastewater system improvements
for the six northern Cities of Ramtha, Mafraq, Anjara, Ajloun, Ein Janneh, and 
Kufranjeh. The projects are: 

K1 - Ajloun and Ein Janneh sewerage and water systems
KZ - Anjara and Kufranjeh sewage collection and water distri

bution network 
K3 - Kufranjeh wastewater treatment plant
Ml - Mafraq sewage collection and water distribution systi ui 
M1E - Mafraq sewer trunk line extension 
MZR - Mafraq wastewater treatment plant
R1 - Ramtha water, sewerage, and storm water drainage systems
RZ - Ramtha water, sewerage, and storm water drainage systems 
R3 - Ramtha wastewater treatment plant 
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R4 - Ramtha water, sewerage, and storm water drainage systems 

Z.4.1 Background 

Jouzy and Partners is a highly respected consulting firm. They have been 
directly involved in the design of a number of water distribution and 
sewage collection and treatment systems. They are well regarded by their 
competitors and the WAJ. Their reputation has been built on the design
and construction of numerous facilities and transportation systems. They
have designed highways and related structures, industrial facilities and 
buildings, as well as water and wastewater facilities. They have also 
developed a reputation in the area of construction supervision. 

Jouzy and Partners designed the water distribution, sewage collection 
systems, treatment facilities, and stormwater drainage facilities for the 
northern six cities mentioned above. Due to their knowledge of the design
and technical specifications of the systems for these six cities, they were 
contracted directly by WAJ without going out for public competition. 

Jouzy and Partners has provided construction supervision services to 
Middle East clients for a number of years. They appear to be successful 
and sincere about doing a good job. Jouzy and Partners has provided
construction supervision services for a number of years that include
experience with highways and bridge projects. They have also worked on
several water and wastewater related construction projects. 

Engineering-Science, Inc., their U.S. subconsultant for construction super
vision services, has two long-term persons in Jordan for the full length of
the contracts. Both of these persons are experienced and appear to be 
fully capable of transferring technology to the construction firms. 

Z.4.Z Project Organizational Structure 

The project organizational structure established by Jouzy and Partners for 
these projects is as follows: 

Construction Project Manager S.A. Smadi.- Located at the main 
project office in Irbid, he is responsible for the project to WAJ. 
Dr. Smadi is supported by Mr. Robert Keaten of Engineering-
Science, Inc., whose primary objective is to provide technology 
transfer. 

At the time of this evaluation, Mr. Keaten, a U.S. subconsultant, 
was filling a to Dr. Smadi. isline position, reporting Mr. Keaten 
attempting to provide technology transfer by initially providing
direct technical assistance to the project to see if it proceeds
correctly from the beginning, and gradually transferring all 
responsibilities to the Construction Project Manager. 
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Resident Engineers. Resident Engineers have been assigned to 
each project. Depending on the size and complexity of the
project, one person may be Resident Engineer for more than one 
project. The Resident Engineer reports directly to the Con
struction Project Manager. 

Site Engineer. One Site Engineer is assigned to each project
involving water system and sewage collection systems. The Site 
Engineer reports directly to the Resident Engineer. 

Assistant Resident Engineer. An Assistant Resident Engineer has 
been assigned to each wastewater treatment plant project. This 
person is essentially equivalent to Site Engineers on the water and 
sewerage systems. 

Under the Site Engineers and the Assistant Resident Engineers are 
the inspectors, testing laboratory technicians, surveyors, and 
others in support of the project. 

2.4.3 Technology Transfer Methods 

The training methods and procedures being employed by the U.S. sub
consultant differ somewhat from those being employed by the U.S.
 
subconsultants of the other two Jordanian consulting 
 firms. In this case,
two U.S. Construction Supervision persons are located on the project in 
Jordan on a long-term basis. 

Mr. Robert Keaten started on the project in a line position reporting to the 
Construction Project Manager. As the project progresses and he has been 
able to transfer sufficient technology to the Construction Project Manager,
he will be free to provide technology transfer to other project personnel.
The other long-term U.S. subconsultant is the Resident Engineer on the 
wastewater treatment plant for the Towns of Anjara, Ajloun, Ein Janneh,
and Kufranjeh. This person is primarily responsible for the supervision of
the construction of that wastewater treatment plant. If he is responsive,
the Assistant Resident Engineer learn being towill from exposed andworking with the U.S. subconsultant. This arrangement may change as the 
project progresses, however that did not appear to be the plan at the time 
this evaluation was made. 

o Lectures 

Lectures on timely subjects are given on a regular basis.
The lecturer covers a variety of subjects including con
struction supervision documentation and procedures, CPM 
development, utilization and updating techniques. 
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0 One-on-One Training 

One-on-one training is being provided au, the need arises. 
rapport appears to have developed wherein the Jordani
engineers and technicians regularly ask for explanations 
and assistance. The result is technology transfer. 

A 
an 

o Manuals 

Construction Supervision Manuals developed by Engi-
neering-Science for their use have been provided to Jouzy 
and Partners. These manuals contain procedures, check 
lists of inspections and their procedures, as well as report 
forms. 

2-9
 



SECTION 3 

EVIDENCE OF TECHNOLOGY TRANSFER 

3.1 GENERAL 

Evidence of technology transfer in the area of construction supervision is 
subjective in nature. It is accomplished through exposure of the Jordanian 
consulting firms and their engineers to construction supervision projects and 
persons who are experienced in proper procedures and methods. Technology
transfer consists of increased technical knowledge of the materials and equipment
being constructed or installed and proper record keeping techniques to monitor 
the progress of the contractor, for future construction evidence if a failure or 
claim should develop, and 
owner/contractor relationship. 

to provide adequate documentation of the 

3.Z PROCEDURES AND OBSERVATIONS 

The following paragraphs discuss what was observed or learned from the three 
Jordanian firms and their U.S. subconsultants regarding what new techniques or 
procedures were taught or used through the technology transfer program. Infor
mation learned through interviews with WAJ and other sources are also included.
It should also be noted that the construction projects have only recently started. 
In most cases, the local engineers have been exposed for only a few months to the
procedures promoted by their U.S. subconsultants. A greater change should be 
noted nearer to the completion of these construction projects in approximately 
one year. 

3.2.1 Critical Path Method (CPM) Scheduling 

CPM networks for scheduling construction projects were rarely used by the 
contractors before these projects. This applies to all projects included
under the scope of this evaluation study. Despite the CPM not being used 
much before in Jordan, it is a common and essential tool to schedule all 
project activities and is used extensively throughout the developed world. 
Its technology is readily available, as well as computer-assisted services of 
the highest degree of sophistication. All three construction supervision
firms have been exposed to and can review the construction firm's CPM's 
to verify their accuracy and completeness. This exposure and use will 
ultimately enhance their qualifications and overall capabilities to modify
project planning in an effort to complete construction progress within 
budgeted cost and time frames. 

All of the firms constructing the systems for the southern four cities have
started or are developing CPM network diagrams to schedule their con
struction work. The consulting firms for these projects are reviewing the 

3-1
 



Evidence of Technology Transfer 

diagrams for logic errors and appropriate durations as they are being made
available. Considerable work has yet to be done in this area, but the
construction firms for the projects are learning and appear to be starting
to use the networks to identify and control their crIL'cal activities. 

For the northern six cities, CPM's were provided at or near the beginning
of the projects; but, with only two e:cceptions, the contractors have not
updated them. As a result, Jouzy and Partners is not getting the benefit of
the CPM's inherent management tools and neithe: are the construction
firms. The only two construction firms updating and using their CPM's are 
the firms constructing the two wastewater treatment plants. Both of these 
firms have good reputations as being of high quality. 

3.2.2 Project Records and Reports 

Keeping adequate records on all aspecrt of the construction project is an
essential element of construction supervision. It provides the client with
supporting data to monitor the progress of the project, documentation of 
errors and omissions, justification to support payment amounts, a record to
evaluate any claims and purpose settlements, and data to estimate future
project costs more accurately. The types of records range from the daily
log and progress report of each inspector on the project to minutes of
meetings, submittal files, photographic records, and correspondence files.
All three firms-Arabtech, CEC, and Jouzy-are maintaining these records. 

Reports summarizing progress are needed on a regular basis and are 
considered an important element in informing the client. Good reportsgive a concise statement of the progress of the construction project,
scheduling, status of completion, problem areas, and special events or 
occurrences.
 

All three firms are producing and submitting regular monthly reports on all
construction projects to the owner, WAJ. They are also insisting upon and
 
receiving regular reports from the construction firms.
 

3.2.3 Quality of Construction 

Assuring that the quality of construction complies with the design drawings
and speifications is the primary responsibility of the construction super
vision teams. In that regard, there appears to be some variation in the
quality of the construction among the projects. It also appears there is a
direct link between the quality or intensity of construction supervision, the
quality of construction, and the reputation of the construction firm. 

There are a total of 11 contracts in the southern 4 cities with an additional 
contract to be initiated shortly. On all of these projects, the construction 
supervision firms have assembled qualified teams of engineers and tech
nicia-s to monitor and maintain quality control. The result is good quality
workmanship in compliance with the contract documents. 
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For the northern six cities, a total of nine contracts are under con
struction. The tenth and final contract is currently in the mobilization
phase. The quality of construction of the two wastewater treatment plants
is considered quite acceptable. In both of these cases, the contractors 
appear to be well-respected for their professional approach and quality of 
work. They also are using and updating their CPM network diagrams. Itshould be noted that one of the two U.S. subconsultants is the Resident 
Engineer for the construction of one of the treatment plants and does not
provide technology transfer on any other projects. On the remaining eight
projects under construction, all of which are for the installation of water 
distribution networks and sewage collection systems, the construction is
considered by some to be of lesser quality. In addition, none of these 
contractors are updating or using their CPM network diagrams. There have
been complaints by local representatives that "all the streets are torn up toinstall water pipes and sewers but none are ever complete," which would 
imply a lack of construction scheduling. It also appears that muchtoo 
attention may be being placed on only a few projects and administrative 
functions, rather than spreading the technical expertise from the U.S.subconsultant to all the projects where help is needed. These projects are 
the responsibility of Jouzy and Partners. 

3.3 EXPOSURE TO CONSTRUCTION SUPERVISION INSTRUCTION 

Different approaches have been taken by the three Jordanian engineering firms 
and their U.S. subconsultants regarding technology transfer. 

3.3.1 Arabtech Consulting Engineers/CHZM Hill International 

The U.S. construction supervision subconsultant is located in Tafila, one of 
Arabtech's two project cities. Tafila, because of its physical terrain,
presents the greatest and most unin'ue construction problems. The U.S. 
expert works directly with Arabtech's field personnel to teach andfamiliarize them with efficient construction procedures. He visits the 
construction sites regularly, attends meetings, gives lectures, and provides 
one-on-one instruction as needed. 

The result has been a continuous flow of information to the local engineers.
They appear to have developed a good level of confidence and quality
control expertise, and are getting good quality construction. At the same 
time, they are maintaining a good relation with the construction firms. 

3.3.Z Consulting Engineering Center/Black & Veatch International 

The U.S. subconsultant has been located in CEC's main office in Amman. 
Because of CEC's limited expertise in reviewing and approving equipment
submittals from the construction firm to be installed in the wastewater 
treatment plants, the majority of the U.S. subconsultant's time has been
used to review these submittals. He has been able to devote only two days
every two weeks to visit the project sites and give lectures. 
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Despite the limited input by the U.S. subconsultant, the quality of the 
construction is quite good. This is mainly due to CEC having been able to 
field an experienced team of construction supervision personnel. 

3.3.3 	 Jouzy and Partners Consulting Engineering Bureau/ 
Engineering-Science, Inc. 

Two foreign experts are on the project. One is assisting the Construction 
Project Manager in their project office in Irbid. The second U.S. 
subconsultant is the Resident Engineer on one of the wastewater treatment
plant construction projects. As mentioned earlier, there are 10 con
struction contracts; eight water pipeline and sewer contracts and two 
wastewater treatment plants. 

Certain elements of Jouzy's construction supervision project have been 
improved, however, they are mostly administrative. This includes record 
keeping and reports. Except on the project where the U.S. subconsultant 
is the Resident Engineer, technology transfer to the Resident Engineers 
and their project personnel has been limited to their asking specific
questions. According to some reports, the scheduling and quality of work is 
not as good as it should be, except on the two treatment plant projects
where the quality of the construction fims and the Resident Engineers is 
reported to be good. 
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SECTION 4 

CONSTRUCTION SUPERVISION TECHNOLOGY TRANSFER -
INFLUENCES AND EFFECTIVENESS 

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
effectiveness of the transfer of technology. 

Each of the Jordanian consulting firms and their U.S. subconsultant counterpart
used different approaches to supplement their needs and technology transfer goals
throughout the constructions phase. Some of the observations relative to the
long-range goals of the USAID technology transfer program are discussed herein. 

4.2 	 LONG-RANGE GOALS OF USAID TECHNOLOGY TRANSFER
 
PROGRAM
 

USAID 	has for a number of years promoted technology transfer and included thisin Invitations foL Proposals. For this project, a more concerted effort was made 
to have the local consulting firms 	 learn modern and effective techniques fromtheir U.S. subconsultants. The goal is to eventually develop enough in-country
expertise to be fully capable of designing and constructing water distribution 
networks, sewage collection systems, and wastewater treatment plants. 

The degree of effectiveness of a long-range program is a function of adequateinvolvement and direction during the program goal setting, during the proposal
evaluation and contract negotiation periods, as well as during the actual executionof the 	program. The design phase has been completed, and the facilities are now
under construction with the construction supervision programs underwayaccordingly. The quality of workmanship on these projects is expected to be
improved and quite acceptable as a result of the of the construction supervisionprogram of the local consulting firms with the guidance of the U.S. subcon
sultants.
 

4.3 OBSERVED INFLUENCES 

All the local consulting firms and the U.S. subconsultants were interviewed, andall construction supervision projects are being implemented. There is evidence of 
technology transfer occurring. 

In all 	 the interviews with the local consultants performing the construction
supervision and WAJ, only one negative influence of the technology transfer 
programs was observed. In this case, the U.S. subconsultant was performing the 
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submittal review function, which is an intricate and very important part of the
construction supervision program and was not able to spend enough time in the
field at the job sites. In this case, the local firm did not have personnel qualified
to perform this rf-'iew function. The submittal review is often overlooked when
selecting personnel to perform construction supervision services, and it is
important to have, as a part of the construction supervision team, discipline
engineers familiar with the design and capable of determining whether materials
and equipment selected by the contractor are applicable. In many cases,
construction supervisors are very good project managers and, within their own
engineering discipline, can provide adequate submittal reviews; however, this
effort must be supplemented by expertise outside of their own discipline. 

Other factors that appear to have influenced the amount of technology transfer 
were the personalities of the local and foreign project staff, individual and 
company motivation, and the impact of the WAJ. The impact of the WAJ,
although unanticipated, had a major influence on the designs of the facilities 
themselves and the amount of technology transfer to the local project staff. Thisinfluence has also prevailed throughout the initial stages of the construction 
supervision program.
As an example, WAJ has interpreted the contracts in a way that does not allow
the construction firms to request compensation for claims incurred due to erros,
omissions or changes to the designs and specification, until the end of the
projects. This affects the attitude of the construction firms and their relationship
with the construction supervision personnel. 

Throughout our interviews with all construction management personnel, it was 
obvious that a key influence to the degree of success of the technology transfer 
program was the presence of the U.S. subconsultant at the place where the need
exists, whether it be the design office where the design was being created or theconstruction site where the design was being constructed. Another important
observation was the influence of the role of the Jordanian counterpart to the U.S.subconsultant. There must be almost continual working contact between the U.S.
subconsultant and the local counterpart or personnel to maximize the technology
transfer effort. In no case should the U.S. subconsultant be in a line position.
This reduces the responsibility of the local personnel and the amount of knowledge
they will obtain. Also puts the local personnel in the position where they are 
required to make important decisions and handle social and political situations 
best handled by the local personnel. 
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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 engineering firms 
consisted mainly of interviews and discussions with the project managers and 
engineers from both the Jordanian and U.S. engineering firms, WAJ, USAID, and 
the Ministry of Planning. The interviews were conducted to obtain the infor
mation 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 the working relationships between 
the client and the engineering firms. The interviews and discussions were 
informal in manner, and discussion was encouraged on all matters pertaining to 
the project and the transfer of technology. 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. From these, 
and from other topics of discussion, 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 tech
nology, if agreed upon by both USAID and the client before the contracting of 
co. calting firms. 

This section is divided into two areas. The first section covers those techniques 
specifically related to the technology transfer process from the U.S. firms to the 
Jordanian firms. 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 long-range basis. 

5.2 TECHNOLOGY TRANSFER TECHNIQUES EMPLOYED 

The following is a discussion of the various technology transfer methods and 
procedures used by the U.S. consultants and their effectiveness. It is the intent to 
describe factors affecting implementation and results in order to help improve the 
technology transfer process on future projects. Whenever possible, comments and 
suggestions are included on either methods that worked well or, in other cases, 
were felt to be ineffective. This is not intended to be a complete list of what to 
do or how to best effect technology transfer. It is a summary of what the 
experiences were on this project and, to the extent possible, why. In many cases, 
the effectiveness of a procedure was confirmed during interviews with persons 
from other firms who used similar procedures or closely related variants. 
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All of the U.S. subconsultants arrived in Jordan with a general idea of what they 
were going to do and how, but did not arrive with any pre-established program. In
all cases, the U.S. subconsultants attempted to evaluate what was needed most 
and adjusted or set their technology transfer program accordingly. 

5.2.1 Lectures 

Formal classroom type lectures are being employed by all three of the 
construction supervision firms. One case, lectures being givenare at 
weekly intervals by the U.S. subconsultant who lives in the immediate 
vicinity of the project and works with the lecture attendees on an almost 
daily basis. In another case, lectures have been given approximately every
two weeks by a U.S. subconsultant who has been visiting the job site only
when he gives the lectures. In the third case, lectures are being conducted 
at irregular intervals as the need becomes apparent or time is made 
available. In cases, subjects based onall the are observed needs rather 
than prearranged or preset topics. 

Lectures are an effective tool for transfer of technology; however, they
must be timely. Adequate notes and lecture materials must be provided to 
the attendees, and there must be follow-up. The lecturer must follow up
with individual or group discussions to reinforce the subject. Another 
important element to maximize the transfer of technology through lectures 
is rapport with the stud'-nts. They must be willing and encouraged to ask 
questions and discuss the subject. 

5.2.2 One-on-One Training 

One-on-one training is perhaps the most effective method of accomplishing
technology transfer. It provides the personal attention the student needs 
and the opportunity to ask questions that will maximize technology 
transfer. 

This type of training is being utilized by all the U.S. subconsultants as their 
availability permits. In all but case, the U.S.one subconsultants are at or 
visit the project sites on a fairly frequent basis. In the one case, the U.S. 
subconsultant has been confined to the local consultant's home office, 
devoting his attention to reviewing equipment and drawing submittals. He
is, however, working closely with their Project Manager and providing 
substantial one-on-one training to improve his efficiency and capabilities. 

Presence of the U.S. subconsultant at the project sites is an all-important 
factor in technology transfer and one-on-one training. Presence, through
frequent visits, allows the subconsultant to observe the project both from 
the point of view of the construction firm as well as the construction 
supervision team. It also provides the frequent encounter of the U.S. 
subconsultant and the permanent project staff, enabling him gain theirto 
confidence and respect and encouraging a good exchange of ideas and 
information. The project staff will feel comfortable with the U.S. 
subconsultant and will solicit his help to improve their skills. His presence 
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will also enable the U.S. subconsultant to learn more about the unique
problems of the project so that he can help solve those problems in a 
manner best suited to the location, rather than the way he may have solved 
them in his country or as may have been done on a previous project. The 
subconsultant should visit every project site a minimum of one time per
week and spend a minimum of several hours on the small projects. For 
large projects, more presence at the site is required. 

5.2.3 Line Position Responsibility for the Subconsultants 

On one important project, a U.S. subconsultant has been assigned a line 
position, responsible for the construction supervision of that project. He 
has an Assistant Resident Engineer and a team of inspectors, surveyors, 
and quality control personnel; however, he has the responsibility for the 
construction quality of the project, instead of a Jordanian engineer. 

This situation, while assuring the client a quality proj, .t, does not provide 
for the maximum amount of technology transfer to the local engineers.
There is technology transfer of the staff through their involvement on the 
project, but not to the extent it would be if they were responsible and the 
subconsultant assisted and instructed as the project progressed. 

It is recommended that the U.S. subconsultant not be put into a position of 
responsibility, such as a Resident Engineer. Local personnel should be 
selected and assigned these positions. The U.S. subconsultants should act 
as a counterpart to train and assist in developing the skills and confidence 
of the local engineer. This will also provide more time for the U.S. 
subconsultant to assist other personnel on other projects; thus, he will 
spread his knowledge to more people and projects. 

Another advantage of this organizational arrangement is to put the local 
engineer in a position where he can better handle situations in which he, as 
a citizen of the country, is more sensitive and understanding to the social 
and political environment. If the transfer of technology is properly done in 
a way that will maximize his skills, he will be able to provide the same 
technology transfer after the foreign advisor leaves. 

5.2.4 Administrative Procedures 

On all three construction supervision projects, the U.S. subconsultant 
provided procedures, forms, manuals, and assistance to improve the project
record keeping system for project control and future records. In all cases,
the system and procedures were modified as needed to comply with the 
local environment and requirements. 

The items introduced include correct procedures for maintaining daily logs
and preparing informative progress and special reports. The types of forms 
include progress, submittal, and shop drawing transmittal to document the 
approval status, completion reports, and other inspection forms to name a 
few. All of these are important and provide the means for the local 
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engineering companies to adequately control their construction supervision 
projects. 

5.2.5 Diplomacy 

To maximize technology transfer, the U.S. subconsultant should be selected 
for his diplomatic character as well as his technical ability. Properly 
selected subconsultants must be sensitive to the conditions of the local 
environment, position, and status of their counterparts, and must know how 
to present themselves and develop a friendly working atmosphere. 

5.2.6 Technical Support 

Small and underskilled firms must be provided with sufficient technical 
support during the construction supervision phase as well as during the 
design. Specifically, the local firm will learn from its U.S. subconsultant 
how to design a facility during the design phase; however, there are 
additional technical skills to be transferred that relate to the design and 
equipment during the construction phase. These generally are skills needed 
to alter the treatment process or plant layout at the suggestion of the 
owner or construction contractor, and the review of shop drawings and 
equipment submittals. It is inevitable that submittals will differ from the 
specifications, and the reviewer must be qualified to make technical 
decisions whether to accept or reject the submittals. 

It is recommended that, in addition to a full-time U.S. subconsultant to act 
as an advisor in the field during construction, a second person or persons be 
made available to small and lesser experienced firms for the period when 
the majority of the most important equipment submittals is received by the 
local consulting firm for checking. In most cases, this second person will 
not be needed for more than several months in-country, depending on the 
size of the project. 
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SECTION 6 

FIRST CONSTRUCTION SUPERVISION INTERIM EVALUATION 

6.1 INTRODUCTION 

This section contains the First Interim Evaluation of the three Jordanian firms,
responsible for the construction supervision of the water and wastewater facilities
in the ten Jordanian cities. The Baseline Survey Evaluation was effectively
completed based on the conditions at the end of the design phase of this project,
prior to any construction being initiated. The First Interim Evaluation was 
conducted when approximately one-third of the construction was complete. Some
of the contracts had only recently been initiated; one had just been signed and the 
construction firm was in the mobilization phase and the final contract had yet to 
be signed. In summary, the construction supervision effort was still gearing up to
full strength with somewhere between two-thirds to three-fourths of the work yet 
to be done. A comparison of these evaluations will provide information and
indications on improved capabilities of the Jordanian firms due to transfer of 
technology. 

6.2 METHODOLOGY 

The methodology employed in the First Interim Evaluation was virtually identical 
to the methodology of the Baseline Construction Supervision 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 the Water Authority of Jordan, USAID/Jordan, and the Ministry of
Planning; conducting discussions with the three Jordanian firms, specifically the 
project managers and appropriate project-related staff; and conducting dis
cussions and/or correspondence with the U.S. subconsultants' Project Managers 
and other project-related staff when possible. 

The basic system utilized was the baseline evaluation system and rating format; 
therefore, the results of the First Construction Supervision Interim Evaluation are
consistent and comparable to the Baseline Survey Evaluation. The basic rating
form is shown in Figure 6-1, Construction Supervision Development Index (CSDI).
The definition of the rating categories and elements is included in Table 6-1,
Definition of Elements and Ratings. 

6.3 BASELINE EVALUATIONS 

The Construction Supervision Baseline Survey Evaluations from the previous 
survey report of March 1985 are included for reference purposes. The format for 
the ratings and assessments consisted of a short summary assessment followed by
the completed Construction Supervision Development Index (CSDI) rating forms, 
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FIGURE 6-1 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company CSDI as of 

Ratingts
 
Categories - Elements 0 2
1 3 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time
 

employees

b. 	 Average years of experience, full-time
 

construction supervision personnel
 
c. 	 Project managers with comparable
 

experience
 
d. 	 Available in-house disciplines 

Category Points _ X 3.0 (W.F.) = 	 SubtotalI 

Il. Management Tools and Techniques 
a. 	 Project activity scheduling 
b. 	 Project documentation systems 
c. 	 Construction supervision manual 

policies and procedures
 

Category Points _ X 3.5 (W.F.) = 	 Subtotal II 

III. Experience 
a. 	 Total construction supervision
 

projects - last 3 years
 
b. 	 Comparable construction
 

supervision projects
 
c. 	 Construction supervision fees
 

as % of total fees
 
d. 	 Geographic location of projects
 

for construction supervision
 
e. 	 Construction supervision on
 

projects designed by others
 

Category Points X 1.8 (W.F.) = 	 Subtotal I 



FIGURE 6-1 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company 	 CSDI as of 

Ratings 
Categories - Elements 0 1 2 3 4 

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 1.75 (W.F.) = 	 Subtotal IV 

V. Available In-House Resources 
a. 	 Equipment and facilities 
b. 	 Reference materials 
c. 	 Standard forms and reports 
d. 	 Test equipment and facilities 

Category Points __ X 1.25 (W.F.) = 	 Subtotal V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current
 

liabilities
 
b. 	 Adjusted average annual growth 
c. 	 Professional liability insurance 

Category Points X 1.5 (W.F.) = 	 Subtotal VI 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Evaluated by: 

Date: 



TABLE 6-1
 

DEFINITION OF ELEMENTS AND RATINGS
 

Categories
Elements 0 1 

Ratings______ 

z 3 4 

I. Staffing and Personnel 0 
W 

a. Construction personnel, full-time 
employees 0 1-2 3-4 5-8 9+ 

-

0 

0" 
b. 

c. 

Average years of experience, full
time construction personnel 

Project managers with comparableprevious experience 

Less than 3 

0 

4-6 

1 

7-9 

z 

10-15 

3-4 

16+ 

5+ 

cin 

0. 

II. 

d. Available in-house disciplines 

Management Tools and Technology 

Civil 

Structural 
+ 

Mechanical 
+ 

Sanitary 
+ 

Architects 
All 

disciplines 
C" 

." 
M 

a. Project activity scheduling Generally 

not used 

N/A Available, 

but usedmarginally 

N/A Available, 

monitoredand used . o 
b. 

c. 

Project documentation systems 

Construction supervision manual 

Generally 
not used 

Generally 

not used 

N/A 

N/A 

Available, 
but used 

marginally 

Available, 

but used 

marginally 

N/A 

N/A 

Available, 
monitored 
and used 

Available, 
monitored 

and used 

C 



TABLE 6-1 

DEFINrITON OF ELEMENTS AND RATINGS (CONTINUED) 

Categories
Elements 0 1 

Ratings 

2 3 4.

a' 

1I. IExperience 

a. Total construction supervision
projects last 3 years 

b. Comparable construction supervisionprojects 

c. Construction supervision fees as a 
of total fees 

d. Geographic location of construction 
supervision projects 

e. Construction supervision on projectsdesigned by others 

0 

0 

0 

None 

0 

1 

N/A 

1-10 

Area of 

Amman 

1 

2-3 

1 

11-25 

Only in 

Jordan 

z 

4-5 

N/A 

Z6-50 

Only in 

Middle East 

3-4 

6 or more 

2 or more 

50+o 

Worldwide 

5 or more 

0 
0l 

C 

C/) 

.0 

0 

ii 

< 

(-



TABLE 6-1
 

DEFINITION OF ELEMENTS AND RATINGS (CONTINUED)
 

Categories
Elements 0 1 

Ratings 

2 

____ 

3 4 

0 

c. Standard construction supervision
reports and forms None N/A 1-5 Forms N/A 6 or more + 

0 
En 

d. Testing equipment and capabilities None N/A 

& daily
diary 

Minimal 

equip. 
(sieves 

screens, 
scales, 
slump 
cone) 

N/A 

daily 
diary 

Complete line 
of inspectio 

tools & 
equip. 

0" 

VL Financial Indicators 

a. 

b. 

Ratio of current assets to current
liabilities 

Adjusted average annual growth rate 

Less 
than 0.8 

Less 
than -1.0 

N!A 

N/A 

0.8 to 1.5 

-1.0 to 1.0 

N/A 

N/A 

Greater 

than 1.5 

Greater 
than 1.0 

0 

c. Professional liability insurance None N/A Project 

specific 
N/A Coverage for 

all projects 



TABLE 6-1
 

DEFINITION OF ELEMENTS AND RATINGS (CONTINUED)
 

Categories 

Elements 


IV. 	 Past Performance 

a. Timely initiation of preconstruction
activities 

b. 	 Complete projects within budget 

c. 	 Professional reputation 

d. 	 Relationships with clients, con
tractors, and designers 

V. 	 Available In-House Resources 

a. 	 Equipment and facilities 

b. 	 Standard construction supervision
reports and forms 

0 

Never 

Never 

Unaccept-

able 

Unaccept-

able 

None 

None 

1 

Sometimes 

Sometimes 

Marginal 

Marginal 

Basic 
office 
equip-

Textbooks, 
reference 
books, & 

inspectors 
manuals 

Ratings______ 

z 

Often 

Often 

Acceptable 

Acceptable 

+ Word 
processor 

+ Tech. 
papers, 
& int'l 
publi-
cations 

3 

Usually 

Usually 

Good 

Good 

-+ 
Computer 

+ Catalogs, 

& equip. 


mfgrs
 
data
 

4 
'_I 

0 

Always 

Always 

Excellent 

Excellent 

0 

00 

-

All plus
additional 

equip. 

+ Tech. 
periodicals 



First Construction Supervision Interim Evaluation 

Figures 6-2 through 6-4. These references will be included for each firm in the 
following order: Arabtech Consulting Engineers, Consulting Engineering Center,
and Jouzy and Partners Consulting Engineering Bureau. 

6.3.1 Arabtech Consulting Engineers 

Following is the summary assessment for Arabtech Consulting Engineers. 

Reputation, Performance - Arabtech has a good reputation as a consulting
engineering firm, and their past performance has been consistent with their 
reputation. Projects are generally started and 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; not on sanitary construction projects. They have 
performed well on comparably sized nonsanitary projects. The water and 
wastewater systems for Tafila and Ma'an was their first sanitary design
project. 

Arabtech has had a separate Construction Services group within their firm
since 1966. They have completed a large number of projects, including
major housing and human settlement projects in the Sudan Valley. 

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

Staffing, Project Understanding - Arabtech has a separate staff for
construction services. Whenever necessary and possible, they draw from 
their in-house staff of design engineers and technicians. As they tend to
retain a high percentage of permanent staff, there have been period! when 
capacity exceeded workload. They have been able to hire qualified staff 
(either part time or full time) when the workload exceeded capacity. 

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

6.3.Z Consulting Engineering Center 

Following is the summary assessment for Consulting Engineering Center. 

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

CEC has provided construction services on a number of sanitary and other 
civil type projects including highways and overpasses. 
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FIGURE 6-2 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Arabtech Consulting Engineers CSDI as of March 1985 

Ratin-sCategories - Elements 0 1 2 3 4 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time
 

employees 
 X 
b. 	 Average years of experience, full-time
 

construction supervision personnel 
 X 
c. 	 Project managers with comparable
 

experience 
 X 
d. 	 Available in-house disciplines X 

Category Points 13 X 3.0 (W.F.) 39.0= 	 Subtotal I 

II. Management Tools and Techniques 
a. 	 Project activity scheduling N/A N/A X
b. 	 Project documentation systems N/A N/A X 
c. 	 Construction supervision manual 

policies and procedures N/A N/A X 

Category Points 12 X 3.5 (W.F.) = 4Z.0 Subtotal II 

I. Experience 
a. 	 Total construction supervision


projects- last 3 years 
 X 
b. 	 Comparable construction
 

supervision projects 
 N/A N/A X 
c. 	 Construction supervision fees
 

as % of total fees 
 X 
d. 	 Geographic location of projects


for construction supervision 
 X 
e. 	 Construction supervision on
 

projects designed by others 
 X 

Category Points 16 X 1.8 (W.F.) = Z8.8 Subtotal III 



FIGURE 6-2 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company Arabtech Consulting Engineers CSDI as of March 1985 

RatingsCategories - Elements 0 1 2 3 4 

IV. Past Performance 
a. 	 Timely initiation of preconstruction


activities 
 X
b. 	 Complete projects within budget X 
c. 	 Professional reputation X
d. 	 Relationships with clients, contractors,


and designers 
 X 

Category Points 12 X 1.75 (W.F.) = 21.0 Subtotal IV 

V. Available In-House Resources 
a. 	 Equipment and facilities X
b. 	 Reference materials X 
c. 	 Standard forms and reports N/A X N/A
d. 	 Test equipment and facilities N/A X N/A 

Category Points 8 X 1.25 (W.F.) = 10.0 	 Subtotal V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current
 

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

Category Points 8 X 1.5 (W.F.) = 12.0 Subtotal VI 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 152.8 

Evaluated by: John D. Knoll, Jr. 

David B. Bird 

Date: March 1985 



FIGURE 6-3 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Consulting Engineering Center CSDI as of March 1985 

Ratings
Categories - Elements 	 0 1 2 3 4 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time
 

employees 
 X 
b. 	 Average years of experience, full-time 

construction supervision personnel X 
c. 	 Project managers with comparable
 

experience X
 
d. 	 Available in-house disciplines X 

Category Points 9 X 3.0 (W.F.) = 27.0 	 Subtotal I 

II. Management Tools and Techniques 
a. 	 Project activity scheduling N/A X N/A
b. 	 Project documentation systems N/A X N/A 
c. 	 Construction supervision manual 

policies and procedures X N/A N/A 

Category Points 4 X 3.5 (W.F.) = 14.0 Subtotal I 

II. Experience 
a. 	 Total construction supervision


projects - last 3 years 
 X 
b. 	 Comparable construction 

supervision projects X N/A N/A 
c. 	 Construction supervision fees
 

as % of total fees 
 X 
d. 	 Geographic location of projects
 

for construction supervision X
 
e. 	 Construction supervision on
 

projects designed by others X
 

Category Points 11 X 1.8 (W.F.) = 19.8 Subtotal HI" 



FIGURE 6-3 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company Consulting Engineering Center CSDI as of March 1985 

Ratings
 
Categories - Elements 
 0 1 n 3 4 

IV. Past Performance 
a. 	 Timely initiation of preconstruction


activities 
 X
b. 	 Complete projects within budget X 
c. 	 Professional reputation X 
d. 	 Relationships with clients, contractors,
 

and designers 
 X 

Category Points 12 X 1.75 (W.F.) = 21.0 Subtotal lV 

V. Available In-House Resources 
a. 	 Equipment and facilities X
b. 	 Reference materials X 
c. 	 Standard forms and reports N/A X N/A
d. 	 Test equipment and facilities N/A N/A X 

Category Points 12 X 1.25 (W.F.) = 15.0 Subtotal V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current
 

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

Category Points 8 X 	 1.5 (W.F.) = 12.0 Subtotal VI 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 105.2 

Evaluated by: John D. Knoll, Jr. 

David B. Bird 

Date: 	 March 1985 



FIGURE 6-4 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Jouzy and Partners CSDI as of March 1985 

Ratings 
Categories - Elements 0 1 1 n 3 4 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time 

employees X 
b. 	 Average years of experience, full-time 

construction supervision personnel X 
c. 	 Project managers with comparable 

experience X 
d. 	 Available in-house disciplines X 

Category Points 10 X 3.0 (W.F.) = 30.0 	 Subtotal I 

II. Management Tools and Techniques 
a. 	 Project activity scheduling N/A X N/A 
b. 	 Project documentation systems N/A X N/A 
c. 	 Construction supervision manual 

policies and procedures N/A X N/A 

Category Points 6 X 3.5 (W.F.) = Z1.0 Subtotal II 

I. Experience 
a. 	 Total construction supervision 

projects- last 3 years X 
b. 	 Comparable construction 

supervision projects X 
c. 	 Construction supervision fees 

as % of total fees N/A N/A X 
d. 	 Geographic location of projects 

for construction supervision X 
e. 	 Construction supervision on
 

projects designed by others X
 

Category Points 16 X 1.8 (W.F.) = 28.8 Subtotal MII 



FIGURE 6-4
 
CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED)
 

Company Jouzy and Partners CSDI as of March 1985 

RatingsCategories - Elements 0 1 2 3 4 

IV. Past Performance 
a. 	 Timely initiation of preconstruction


activities 

b. 	 Complete projects within budget 

X 
X 

c. 	 Professional reputation X
d. 	 Relationships with clients, contractors,
 

and designers 
 X 

Category Points 12 X 1.75 (W.F.) 21.0 Subtotal IV 

V. Available In-House Resources 
a. 	 Equipment and facilities x
b. 	 Reference materials X 
c. 	 Standard forms and reports N/A X N/A
d. 	 Test equipment and facilities N/A X N/A 

Category Points 9 	 X 1.25 (W.F.) = 11.25 Subtotal V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current

liabilities N/A N/A Xb. 	 Adjusted average annual growth N/A N/A X c. 	 Professional liability insurance X N/A N/A 

Category Points 8 X 1.5 (W.F.) = 12.0 	 Subtotal VI 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 124.05 

Evaluated by: John D. Knoll, Jr. 

David B. Bird 

Date: 	 March 1985 
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Experience - Their strength is in the soils, foundation, and concrete testing 
areas. They have a fully equipped laboratory to conduct most soils and 
concrete tests. They also have field testing equipment. 

Staffing, Project Understanding - has limited ofCEC a range in-house 
personnel capable of doing major construction supervision projects. 

Because of their experience and areas of expertise, CEC's personnel have a
fair knowledge of construction supervision. Technology transfer is needed 
most in the prccess and mechanical areas, as well as in proper record 
keeping and reporting systems. 

Financial Strength - CEC appears to have the financial strength to 
undertake this project. 

6.3.3 Jouzy and Partners Consulting Engineering Bureau 

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. They
reported that their projects are started and completed on time and
generally within the client's budget. The quality of the design work has 
been consistently acceptable to good. 

Experience - Jouzy and Partners has broad experience in the civil engi
neering field relating to highways, structures, planning and urban develop
ment, and sanitary projects. They have work experience, and presentlymaintain offices in the region outside Jordan. They have performed well 
on comparably sized projects. 

Jouzy and Partners has completed a number of construction services 
projects, mainly for highways, bridges, and major buildings. 

Staffing, Project Understanding - Jouzy and Partners has civil, archi
tectural, and planning disciplines in-house, in addition to construction 
services personnel. 

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

6.4 FIRST CONSTRUCTION SUPERVISION INTERIM EVALUATION -
SUMMARY ASSESSMENT 

Using the same techniques as the Construction Supervision Baseline Evaluation,
the CSDI for each of the three Jordanian engineering firms was determined as of
May 1986. The CSDI's reflect the evaluation of each firm as of that time. It
should be remembered that the construction projects are not complete and, in 
some cases, could possibly continue for another year. Also the construction 
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supervision services have been furnished only for periods ranging from about four 
to nine months, depending on the construction project. 

The First Construction Supervision Interim Evaluations are shown as Figures 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 firms,
their U.S. subconsultants, and the GOJ agencies. 

6.4.1 Arabtech Consulting Engineers 

The findings of the First Construction Supervision Interim Evaluation of 
Arabtech are summarized in the following paragraphs. 

Reputation, Performance - Arabtech is a midsized consulting engineering
firm. It has developed and maintained a good reputation in Jordan through
its quality of engineering services. Prior to the design of the water and 
wastewater projects for the Cities of Tafila and Ma'an, they never designed
or supervised the construction of a sanitary project other than for small
residential and commercial building type systems. They maintained their
reputation and were able to develop respect as a sanitary engineering firm 
based on their design efforts on these two projects. WAJ expressed
satisfaction with their performance and indicated that they would recom
mend Arabtech to other clients as a competent sanitary engineering firm. 

Arabtech has continued to demonstrate their competence during the 
construction supervision services. They have been able to make intelligent
design decisions regarding modifications to the project requested by WAJ 
or suggested by the construction firms. 

Staffing, Project Understanding - Arabtech has provided a full staff to 
perform the necessary functions and services to complete the project.Project Manager for all six projects (three in Tafila and ,hree in Ma'an) 

The
is

Eng Yousef Naji Abdalla. He has over fifteen years of construction 
supervision experience and located the head Arabtech inis in office
Amman. He travels to both cities at least once each week to meet with his
people as well as to meet with the contractors and WAJ personnel. The
Project Manager is supported by technical personnel in the home office,
including the Techiical Coordinator who was the Project Manager during 
the design of the facilities. 

One Resident Engineer is located in each project city. He is responsible
for the projects in that city. Under the Resident Engineer are Site
Engineers. Each project has been assigned to one Site Engineer who is
responsible for that project to the Resident Engineer. In addition to these 
key people are inspectors, surveyors, and quality control personnel. 

The construction supervision team located in the field appeared relatively
well-qualified to assure quality projects. This was confirmed by the U.S. 
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FIGURE 6-5 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Arabtech Consulting Engineers CSDI as of 	 May 1986 

Ratings

Categories - Elements 0 1 2 
 3 4 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time
 

employees 
 X 
b. 	 Average years of experience, full-time
 

construction supervision personnel X
 
c. 	 Project managers with comparable
 

experience 
 X 
d. 	 Available in-house disciplines X 

Category Points 14 X 3.0 (W.F.) = 42.0 Subtotal I 

II. Management Tools and Techniques 
a. 	 Project activity scheduling x 
b. 	 Project documentation systems X 
c. 	 Construction supervision manual 

policies and procedures X 

Category Points 12 X 3.5 (W.F.) = 42.0 Subtotal II 

III. Experience 
a. 	 Total construction supervision

projects - last 3 years X 
b. 	 Comparable construction
 

supervision projects 
 X 
c. 	 Construction supervision fees 

as % of total fees 
 X
 
d. 	 Geographic location of projects
 

for construction supervision X
 
e. 	 Construction supervision on
 

projects designed by others 
 X 

Category Points 17 X 1.8 (W.F.) = 30.6 Subtotal M 



FIGURE 6-5
 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED)
 

Company Arabtech Consulting Engineers CSDI as of May 1986
 

Ratings
Categories - Elements 0 1 2 3 4 

IV. Past Performance 
a. 	 Timely initiation of preconstruction


activities 
 X 
b. 	 Complete projects within budget X 
c. 	 Professional reputation X 
d. 	 Relationships with clients, contractors,


and designers 
 X 

Category Points 13 X 1.75 (W.F.) = 22.8 SubtotalIV 

V. Available In-House Resources 
a. 	 Equipment and facilities X
b. 	 Reference materials X 
c. 	 Standard forms and reports X 
d. Test equipment and facilities X
 

Category Points 
 11 X 1.25 (W.F.) = 13.8 Subtotal V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current
 

liabilities 
 X 
b. 	 Adjusted average annual growth X 
c. 	 Professional liability insurance X 

Category Points 10 X 1.5 (W.F.) = 15.0 Subtotal VI 

CONSTRUCTION SUPERVISION DEVEIOPMENT INDEX 166.2 

Evaluated by: David B. Bird 

James H. Creaer 

Date: May 1986 



FIGURE 6-6 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Consulting Engineering Center CSDI as of May 1986 

Ratin s 
Categories - Elements 0 1 2 3 4 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time 

employees X 
b. 	 Average years of experience, full-time 

construction supervision personnel X 
c. 	 Project managers with comparable 

experience X 
d. 	 Available in-house disciplines X 

Category Points 12 X 3.0 (W.F.) = 36.0 	 Subtotal I 

I. Management Tools and Techniques 
a. 	 Project activity scheduling X 
b. 	 Project documentation systems X 
c. 	 Construction supervision manual 

policies and procedures X 

Category Points 10 X 3.5 (W.F.) = 35.0 Subtotal II 

M1. Experience 
a. 	 Total construction supervision 

projects - last 3 years X 
b. 	 Comparable construction 

supervision projects X 
c. 	 Construction supervision fees 

as % of total fees X 
d. 	 Geographic location of projects
 

for construction supervision X
 
e. 	 Construction supervision on
 

projects designed by others X
 

Category Points 14 X 1.8 (W.F.) = 25.2 Subtotal I 
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FIGURE 6-6 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUEL' 

Company Consulting Engineering Center CSDI as of May 1986 

Ratings
Categories - Elements 0 1 2 3 4 

IV. Past Performance 
a. 	 Timely initiation of preconstruction


activities 
 X
b. 	 Complete projects within budget X 
c. 	 Professional reputation x 
d. 	 Relationships with clients, contractors,
 

and designers 
 x 

Category Points 1Z X 1.75 (W.F.) = 21.0 Subtotal IV 

V. Available In-House Resources 
a. 	 Equipment and facilities x
b. 	 Reference materials X 
c. 	 Standard forms and reports X 
d. 	 Test equipment and facilities x 

Category Points 14 X 1.25 (W.F.) = 17.5 Subtotai V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current 

liabilities X
b. 	 Adjusted average annual growth X 
c. 	 Professional liability insurance X 

Category Points 8 X 1.5 (W.F.) = 12.0 Subtotal VI 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 146.7 

Evaluated by: David B. Bird 

James Creager 

Date: 	 15 May 1986 



FIGURE 6-7 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 
Company Jouzy and Partners CSDI as of May 1986 

RatinqysCategories - Elements 0 1 Z 3 4 

I. Staffing and Personnel 
a. 	 Construction personnel, full-time
 

employees 
 X
b. 	 Average years of experience, full-time
 

construction supervision personnel 
 X 
c. Project managers with comparable


experience 
 X
d. 	 Available in-house disciplines X 

Category Points 1Z X 3.0 (W.F.) = 36.0 	 Subtotal I 

I. Management Tools and Techniques 
a. 	 Project activity scheduling X
b. 	 Project documentation systems X 
c. 	 Construction supervision manual -

policies and procedures X 

Category Points 8 	 X 3.5 (W.F.) = 28.0 Subtotal H 

IM. Experience 
a. 	 Total construction supervision


projects - last 3 years 
 X
b. 	 Comparable construction
 

supervision projects 
 X 
c. 	 Construction supervision fees
 

as % of total fees 
 X
d. 	 Geographic location of projects


for construction supervision 
 X 
e. 	 Construction supervision on
 

projects designed by others 
 X 

Category Points 17 X 1.8 (W.F.) = 30.6 Subtotal M 



FIGURE 6-7 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company Jouzy and Partners CSDI as of 	 May 1986 

Ratings
Categories - Elements 	 0 2 41 3 

IV. Past Performance 
a. 	 Timely initiation of preconstruction


activities 
 X 
b. 	 Complete projects within budget X 
c. 	 Professional reputation X 
d. 	 Relationships with clients, contractors,
 

and designers 
 X 

Category Points 1Z X 1.75 (W.F.) = 21.0 Subtotal IV 

V. Available In-House Resources 
a. 	 Equipment and facilities X
b. 	 Reference materials X 
c. 	 Standard forms and reports X 
d. 	 Test equipment and facilities X 

I L 

Category Points 13 X 1.25 (W.F.) = 16.3 Subtotal V 

VI. Financial Indicators 
a. 	 Ratio of current assets to current
 

liabilities 
 X 
b. 	 Adjusted average annual growth X 
c. 	 Professional liability insurance X 

Category Points 10 X 1.5 (W.F.) = 15.0 Subtotal VI 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 146.9 

Evaluated by: David B. Bird 

James Creager 

Date: 	 15 May 1986 



First Construction Supervision Interim Evaluation 

subconsultant responsible for providing technology transfer. Certain 
weaknesses were apparent, but the overall balance of the team is good.
Any weak technical or administrative areas were balanced by other strong
areas; plus the U.S. subconsultant is there to provide any assistance and 
guidance as needed. 

Project understanding appears quite good. The U.S. subconsultant indi
cated that one of his first activities was to get the construction supervision
staff to thoroughly study and understand the project specifications, thereby
assuring that the construction supervision personnel thoroughly understood 
the project requirements and were able to adequately monitor the con
struction process. 

It was evident from our interviews and discussions with the Arabtech staff 
that they are fairly good at their job, and they are learning and applying 
new techniques and procedures to further improve their construction 

tion supervision projects 

supervision abilities. 

Curriculum vitae for key project personnel and for Arabtech's U.S. 
subconsultant, CHZM Hill, are in Appendix F. 

Experience, Past Performance - Arabtech had completed many construc
prior to this project. They have a separate

department that only does construction supervision; however, these are the
first water and wastewater systems construction projects they have 
performed. Their previous experience was mainly in buildings, highways,
and related structures. They designed most of their previous construction 
supervision projects. 

For this project, Arabtech conducted preconstruction meetings and dis
cussed all aspects of the project with the contractor. They also discussed 
what was required from the contractors in terms of quality and reports. 

It appeared they have developed a good working relationship with both the 
client and the contractors. A number of project design changes have beenmade, and problems have occurred relative to the soils and foundation of 
the wastewater treatment plant. In all cases, the problems have been or 
are being worked out satisfactorily. Both WAJ and the contractors 
indicated they had excellent working relations with Arabtech. 

Financial Strength - Arabtech appears to have the financial strength to 
maintain their staff and complete this project. 

6.4.Z Consulting Engineering Center 

The findings of the First Construction Supervision Interim Evaluation of 
Consulting Engineering Center are summarized in the following paragraphs. 

Reputation, P.rformance - Consulting Engineering Center is a relatively 
small consulting ej ci:.c-ering firm. Despite its size, CEC has developed an 
excellent reputation as an engineering firm. 
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CEC was originally a materials testing laboratory and soils and foundation
studies firm. It has continued to provide those services as well as to
branch out into the engineering area. Much of its strength inengineering area is due in part to 

the 
the frequency it associated with foreign

engineering firms to design highways, buildings, and sanitary facilities. It
has been directly involved in sanitary projects, including studies anddesigns, for about 10 years. Through association with foreign firms, it was 
able to develop a good reputation despite its small size. 

Since they were awarded the design of the water and wastewater facilities 
in 1983/1984, with BVI as the subconsultant to provide the technology
transfer, they have learned management as well as technical skills. They 
appear to have continued to apply those skills on other projects including
construction supervision of highway projects. 

According to all persons interviewed, their performance constructionas 
supervisors on the Madaba and Karak projects has been quite satisfactory.
The quality of work is fully acceptable, and they are assuring that the 
construction firm complies with contractual obligations, including theconstruction specifications. The only limitation noted is their limited
technical depth to check project equipment submittals and shop drawings
and to verify suggested modifications to the wastewater treatment plant.They are relying heavily on their U.S. subconsultant for this service and, as 
a consequence, minimizing the technology transfer opportunities. 

Staffing - CEC has assembled a highly qualified staff of construction
supervision engineers for this project. The project staff is organized with
the Project Director and locatedProject Manager in their man office in
Amman. The Project Director is Mr. Azzis Adbo Sajdi, the owner of CEC.The Project Manager, Mr. Lufti Mallak, is an experienced engineer who 
reports directly to the Project Director. 

One Resident Engineer is located in each project city and is responsible for
 
the projects in 
 that city. There are three projects in Madaba and three
projects in Karak. Both of these Resident Engineers report to the Project

Manager.
 

Reporting to the Resident Engineers are Site Engineers. There is one Site
Engineer for each project. They are each responsible for their project.
Under the Site Engineers are inspectors. Other personnel at the project
site are surveyors and quality control technicians. 

The U.S. subconsultant from BVI is Mr. Malcolm Ross Leatch. 

The qualifications of the project personnel are quite good. They are 
collectively qualified for the project. During visits to the project sites andin interviews with project personnel from WAJ, the evaluation team was
impressed with their dedication to assuring that the quality of construction 
comply with the designs and specifications. 
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Certain individuals on the project team appear stronger or more
experienced than others; however, they have the necessary skills as a team,
and the less technically qualified persons should learn additional skills by
the completion of the project. 

It should also be noted that the construction projects are just getting
started, and the technology transfer program to be provided by BVI has not 
been put into full effect. To date, only a few lectures to the field staffhave been conducted. It is anticipated that this will change in the near
future, and the U.S. construction supervision expert will be able todedicate more time to the field personnel. Curriculum vitae for key
project personnel and the U.S. subconsultant are in Appendix F. 

Experience, Past Performance - CEC has considerable experience on
construction supervision projects. Due their size, they do notto have aseparate group or department exclusively for construction supervision. The
firm's owner has been associated with materials and soils testing most of
his career and has provided substantial services to the Ministry
Transportation. Through that experience 

of 
and association, he has been able 

to acquire and perform construction supervision services on a number of
projects, mainly on highway projects; however, he has also provided
construction supervision on a number of sanitary projects. 

A team of good engineers and technicians have been assigned to, or hiredfor, this project. It is presumed that, due to the size of CEC and the
limited amount of construction in Jordan, many of these people will leaveat the end of these projects to seek work with other companies or in other 
countries. 

According to all available information, the past performance of CEC on
construction supervision projects has been acceptable. They followed
accepted record keeping and reporting procedures. 

For this project, CEC conducted preconitruction meetings with the con
struction firms and WAJ. As can be expected, a number of design changeshave been made which CEC has discussed in detail with the contractors and
which have caused some concern on the part of the construction firm. It 
appears that CEC has handled the discussions with professional care. WAJ
has indicated that the quality of the work and their dealings with the 
construction firms has been good. 

Financial Strength - CEC appears to have the financial strength to 
successfully complete this project. 

6.4.3 Jouzy and Partners Consulting Engineering Bureau 

The findings of the First Construction Supervision Interim Evaluation of 
Jouzy and Partners are summarized in the following paragraphs. 
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Reputation, Performance - Jouzy and Partners is one of the larger
consulting engineering firms in Jordan. Their Jordanian office is not their
head office, but it has most of the engineering disciplines and facilities to
do complete engineering projects. Jouzy and Partners has been providing
sanitary engineering study and design services for many years and, perhaps,
has the most experience in this area in Jordan. It also provides a full line 
of other engineering and construction supervision services. It is highly
respected by its competition and clients including WAJ. 

With Engineering Science as their subconsultant, Jouzy and Partners 
designed and prepared the tender documents for the ten projects for the six
northern cities. They have also worked with other foreign consulting 
engineering firms. 

According to those persons interviewed from WAJ, their performance on 
this project is considered satisfactory, especially in some areas. Jouzy and 
Partners has demonstrated a genuine interest in doing a good job and in
learning new and improving existing skills and procedures from their U.S. 
subconsultant. Some comments were made that too much of the U.S.
subconsultant's efforts were being directed to administrative details and to 
one construction project, the Ajloun wastewater treatment plant. Con
sequently, the quality of the other projects was suffering, complicated by
the fact that the firms responsible for the construction of the water distri
bution networks and sewage collection systems were the firms which 
needed the most help and monitoring. 

Staffing - Jouzy and Partners has assembled a fairly well-qualified staff of
engineers and technicians for this project. The Director of North Jordan 
Projects is Mr. Najeeb Tleel, who is located in Amman. Reporting to
Mr. Tleel is the Construction Project Manager, Dr. Suleiman A. Smadi. 
Dr. Smadi is located in the City of Irbid, central to the projects. Reporting 
to Dr. Smadi is a U.S. subconsultant, Mr. R. Keaten. Under Mr. Keaten are 
the Resident Engineers. Some Resident Engineers are responsible for more
than one construction project. Inspectors, surveyors, and quality control 
technicians report to the Resident Engineers. It should be noted that one
of the Resident Engineers is a U.S. subconsultant who is aided by an 
Assistant Resident Engineer. This was done, according to Jouzy and
Partners, because of the complexity of the wastewater treatment plant,
and technology transfer is being made to the Assistant Resident Engineer. 

According to Mr. Keaten, considerable technology has already been trans
ferred. Mr. Keaten, who is the U.S. subconsultant responsible for 
coordinating and providing technology transfer, indicated that he is now 
performing very minimal actual work on the project. Dr. Smadi has 
assumed most of the project duties. 

Curriculum vitae for all of the key personnel and U.S. subconsultants are in 
Appendix F. 
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Experience, Past Performance - Jouzy and Partners has been providing
consulting engineering and supervision services for many years. Their
construction supervision experience includes highways, major structures,
and sanita-ry projects. Their past projects have been completed to the 
satisfaction of the project owners. 

During interviews and discussions with the WAJ, the quality of Jouzy andPartners' work was reported to be quite good. Comments were also made 
on how well the technology transfer program is being accomplished on this 
project. 

Financial Strength - By Jordanian standards, Jouzy and Partners is a large
consulting engineering firm with a good reputation. They are considered to
have sufficient financial strength to maintain their staff and complete this 
project. 

6.5 COMPARISON OF BASELINE AND FIRST INTERIM EVALUATIONS 

A summary comparison of the CSDI's for the Baseline and First Interim
Evaluations of the three Jordanian consulting engineering firms providing the
construction supervision is included as Figure 6-8. The purpose of this figure is to
quickly show the overall improvement in each firm's capability to perform
construction supervision projects. 

An item-by-item comparison of each of the three Jordanian firms is included inFigures 6-9 through 6-11. The categories and elements of the comparisons are 
identical to those on the CSDI evaluation form. 
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FIGURE 6-8
 

CONSTRUCTION SUPERVISION DEVELOPMENT INDICES RATING COMPARISON
 

FORM 

Evaluation 
Evaluation 

Date CSDI 

Arabtech Consulting Engineers 

Baseline Survey 

First Interim Evaluation 

Net CSDI Improvement 

March 1985 

May 1986 

152.8 

166.2, 

13.4 

Consulting Engineering Center 

Baseline Survey 

First Interim Evaluation 

Net CSDI Improvement 

March 1985 

May 1986 

108.8 

146.7 

37.9 

Jouzy and Partners 

Baseline Survey 

First Interim Evaluation 

Net CSDI Improvement 

March 1985 

May 1986 

124.1 

146.9 

2. 8 



FIGURE 6-9 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

March 1985 
Company Arabtech Consulting Engineers CSDI as of May 1986 

Ratings Values 
Baseline First

Categories - Elements 	 Survey Interim Variance 

I. Staffing and Personnel 
a. Construction personnel, full-time 

employees 4 4 0 
b. Average years of experience, full-time 

construction supervision personnel 2 2 0 
c. Project managers with comparable 

experience 3 4 1 
d. Available in-house disciplines 4 4 0 

Category I - Weighting Factor = 3.0 39.0 42.0 3.0 

II. Management Tools and Techniques 
a. 	 Project activity scheduling 4 4 0 
b. 	 Project documentation systems 4 4 0 
c. 	 Construction supervision manual 

policies and procedures 4 4 0 

Category II - Weighting Factor = 3.5 42.0 42.0 0 

III. Experience 
a. 	 Total construction supervision 

projects - last 3 years 3 4 1 
b. 	 Comparable construction 

supervision projects 4 4 0 
c. 	 Construction supervision fees 

as % of total fees 3 3 0 
d. 	 Geographic location of projects 

for construction supervision 2 2 0 
e. 	 Construction supervision on 

projects designed by others 4 4 0 

Category I - Weighting Factor = 1.8 28.8 30.6 1.8 



FIGURE 6-9 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

March 1985 
Company Arabtech Consulting Engineers CSDI as of May 1986 

Ratings Values 

Categories - Elements 
Baseline 
Survey 

First 
Interim Variance 

IV. Past Performance 
a. Timely initiation of preconstruction

activities 
b. Complete projects within budget 
c. Professional reputation 
d. Relationships with clients, con

tractors, and designers 

3 
3 
3 

3 

3 
3 
4 

3 

0 
0 
1 

0 

Category IV - Weighting Factor = 1.75 21.0 22.8 1.8 

V. Available In-House Resources 
a. Equipment and facilities 
b. Reference materials 
c. Standard forms and reports 
d. Test equipment and facilities 

1 
3 
2 
2 

2 
3 
4 
2 

1 
0 
2 
0 

Category V - Weighting Factor = 1.25 10.0 13.8 3.8 

VI. Financial Indicators 
a. Ratio of current assets to current 

liabilities 
b. Adjusted average annual growth 
c. Professional liability insurance 

4 
4 
0 

4 
4 
2 

0 
0 
2 

Category VI - Weighting Factor = 1.5 12.0 15.0 3.0 

CONSTRUCTION SUPERVISION DEVELOPMENT 

INDICES 152.8 166.2 13.4 

Evaluated by: David B. Bird 

Date: 

James Creager 

15 Ma, 1986 



FIGURE 6-10 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

March 1985 
Company Consulting Engineering Center CSDI as of May 1986 

Ratings Values 
Baseline FirstCategories - Elements Survey Interim Variance 

I. Staffing and Personnel 
a. Construction personnel, full-time 

employees 3 4 1 
b. Average years of experience, full-time 

construction supervision personnel 3 3 0 
c. Project managers with comparable 

experience 1 3 2 
d. Available in-house disciplines 2 2 0 

Category I - Weighting Factor = 3.0 27.0 36.0 9.0 

II. Management Tools and Techniques 
a. 	 Project activity scheduling 2 4 2 
b. 	 Project documentation systems 2 2 0 
c. 	 Construction supervision manual 

policies and procedures 0 4 4 

Category II - Weighting Factor = 3.5 14.0 35.0 21.0 

Ill. Experience 
a. 	 Total construction supervision

projects - last 3 years 4 3 (1)
b. 	 Comparable construction 

supervision projects 0 4 4 
c. 	 Construction supervision fees 

as % of total fees 3 3 0 
d. 	 Geographic location of projects 

for construction supervision 2 2 0 
e. 	 Construction supervision on 

projects designed by others 2 2 0 

Category I - Weighting Factor = 1.8 19.8 25.Z 5.4 

1$,
 



FIGURE 6-10 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

March 1985 
Company Consulting Engineering Center CSDI as of May 1986 

Ratings Values 

Categories - Elements 
Baseline 
Survey 

First 
Interim Variance 

IV. Past Performance 
a. 

b. 

Timely initiation of preconstruction 
activities 
Complete projects within budget 

3 
3 

3 
3 

0 
0 

c. Professional reputation 3 3 0 
d. Relationships with clients, con

tractors, and designers 3 3 0 

Category IV - Weighting Factor = 1.75 21.0 21.0 0 

V. Available In-House Resources 
a. 
b. 

Equipment and facilities 
Reference materials 

3 
3 

2 
4 

(1) 
1 

c. Standard forms and reports 2 4 2 
d. Test equipment and facilities 4 4 0 

Category V - Weighting Factor = 1.25 15.0 17.5 2.5 

VI. Financial Indicators 
a. Ratio of current assets to current 

liabilities 4 4 0 
b. 
c. 

Adiusted average annual growth 
Professional liability insurance 

4 
0 

2 
2 

(2) 
2 

Category VI - Weighting Factor = 1.5 12.0 12.0 0 

CONSTRUCTION SUPERVISION DEVELOPMENT 

INDICES 108.8 146.7 37.9 

Evaluated by: David B. Bird 

James Creager 

Date: May 1986 



FIGURE 6-11 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

March 1985 
Company Jouzy and Partners CSDI as of May 1986 

Ratings Values 
Baseline FirstCategories - Elements Survey Interim Variance 

I. Staffing and Personnel 
a. 

b. 

c. 

d. 

Construction personnel, full-time 
employees 
Average years of experience, full-time 
construction supervision personnel 
Project managers with comparable 
experience 
Available in-house disciplines 

4 

2 

3 
1 

4 

2 

4 
2 

0 

0 

1 
1 

Category I - Weighting Factor = 3.0 30.0 36.0 6.0 

II. Management Tools and Techniques 
a. 	 Project activity scheduling 2 2 0
b. 	 Project documentation systems Z 2 0 
c. 	 Construction supervision manual 

policies and procedures 
-

2 4 2 

Category II - Weighting Factor = 3.5 21.0 28.0 7.0 

I. Experience 
a. 	 Total construction supervision

projects - last 3 years 4 4 0
b. 	 Comparable construction 

supervision projects 4 4 0 
c. 	 Construction supervision fees 

as % of total fees 4 4 0
d. 	 Geographic location of projects

for construction supervision 3 3 0 
e. 	 Construction supervision on 

projects designed by others 1 2 1 

Category I - Weighting Factor = 1.8 28.8 30.6 1.8 



FIGURE 6-11 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

March 1985
Company Jouzy and Partners CSDI as of May 1986 

Ratings Values 
Baseline First 

Categories - Elements Survey Interim Vaiiance 

IV. Past Performance 
a. 

b. 

Timely initiation of preconstruction
activities 
Complete projects within budget 

3 
3 

3 
3 

0 
0 

c. Professional reputation 3 3 0 
d. Relationships with clients, con

tractors, and designers 3 3 0 

Category IV - Weighting Factor = 1.75 21.0 21.0 0 

V. Available In-House Resources 
a. 	 Equipment and facilities 
b. 	 Reference materials 
c. 	 Standard forms and reports 
d. Test equipment and facilities 

Category V - Weighting Factor = 

VI. Financial Indicators 

1 3 2 
4 4 0 
2 4 2 
2 2 0 

1.25 11.3 16.3 5.0 

a. 	 Ratio of current assets to current
 
liabilities 
 4 4 0 

b. 	 Adjusted average annual growth 4 4 0 
c. 	 Professional liability insurance 0 2 2 

Category VI - Weighting Factor = 1.5 12.0 15.0 3.0 

CONSTRUCTION SUPERVISION DEVELOPMENT 

INDICES 124.1 146.9 22.8 

Evaluated by, David B. Bird 

James Creager 

Date: 	 May 1986 
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SECTION 7
 

CONSTRUCTION FIRM BASELINE EVALUATION
 

7.1 GENERAL 

The primary objective of the Construction Firm Baseline Evaluation is to establish
baseline data for evaluating the four Jordanian firms constructing water and 
wastewater facilities in Karak and Tafila. This data will then be used as areference point of origin for future comparisons in an effort to themeasure 
transfer of technology from the U.S. subcontractor counterpart to the applicable
construction firm. This information should not be used compare one conto 
struction firm against another, as the variation in construction firm size, financial 
status, and growth pattern affects the technology needs of a construction firm. 

7.1.1 Construction Firms and Project Information 

7.1.1.1 Haddad Engineering & Contracting Co. 

Haddad Engineering & Contracting Co. is constructing the Karak 
tunnel (K-3) and the Tafila water distribution and sewage
collection system (T-Z). 

The K-3 project consists of approximately 330 meters of 
tunneling valued at 377,688 J.D. and tois be completed in 180 
calendar days, beginning 22 February 1986. 

The T-Z project consists of approximately 17 km of distribution 
pipeline, Z reservoirs, and 17 km of sewer line. This project is 
valued at 981,852 J.D. and is to be completed in 360 calendar 
days, beginning 8 December 1985. 

The U.S. subcontractor for the technology transfer is Caddie 
Construction Company of Casselberry, Florida. The value of their 
contract with Haddad Engineering & Contracting Co. is $70,000,
plus in-country expenses and airfare estimated at $40,000. This 
total cost represents approxirnately 2.8 percent of the total value 
of construction. 

7.1.1.Z Madanat Contracting Co. 

Madanat Contracting Co. is constructing the Karak sewage
collection system (K-Z). The K-2 project consists of approxi
mately 37 km of sewer line valued at approximately 850,000 J.D. 
and is to be completed in 365 calendar days, beginning 
19 December 1985. 
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The U.S. subcontractor for the technology transfer is ETI of North
America from Overland Park, Kansas. The value of their contract
with Madanat Contracting Co. is $34,000, plus estimated in
country expenses and airfare at $14,000. This cost represents
approximately 2.0 percent of the total value of construction. 

7.1.1.3 Sinimmar Engineering and Contracting 

Sinimmar Engineering and Contracting is constructing the Tafila 
wastewater treatment plant (T-1) with an average daily flow
capacity of 1,600 m3 . The project consists of screens and flow 
meters, splitter boxes, Z imhoff tanks, 2 trickling filters, recircu
lation pump station, 2 solids contact chambers, secondary
clarifiers, effluent ponds, outfall, and related appurtenances
valued at approximately 850,000 J.D. and is to be completed in
360 calendar days, beginning 17 December 1985. 

The U.S. subcontractor for the technology transfer is Caddie 
Construction Company of Casselberry, Florida. The value of their 
contract is approximately $100,000 which represents approxi
mately 4.2 percent of the total construction value. 

7.1.1.4 Trans Orient Engineering & Contracting Co. Ltd. 

Trans Orient Engineering & Contracting Co. Ltd. (TROCON) is 
constructing the Karak wastewater treatment plant (K-1) with an average dailiy flow of 800 m3 . The K-1 project consists of 2 
imhoff tanks, Z trickling filters, final settling basin, recirculation
pumping station, chlorine feed system, sludge lagoons, drying
beds, and other appu:tenances valued at approximately
827,000 J.D. and is to be completed in 360 calendar days,
beginning 19 December 1985. 

The U.S. subcontractor for the technology transfer is P.Carl
Wallace International Inc. of Irving, Texas. The value of their 
contract with TROCON is $1C0,000. This cost represents approxi
mately 4.2 percent of the total construction value. 

7.1.Z Present Project Status 

All of these projects have started and the facilities are being constructed.
During our job site visits in Karak and Tafila, we were able to meet with
the Project Managers and Resident Site Engineers, together with theconsultant's construction supervision team and the WAJ Construction
Managers, to discuss each project in detail and to review the project files.Varing degrees of interest in the technology transfer program were noted
by the construction firms' key personnel with deliverables varying
according to the education and past experience of each individual. Asubjective assessment of the Project Managers and Project Engineers hasbeen made in order to determine their capabilities in the beginning of the 
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projects so that technology deliverables could be identified and compared
at some future point in time. The individual assessment form found in
Appendix D shows the consideration given to various elements of exposure
by the project staff. Emphasis was placed on project management and 
quality control skills to coincide with our efforts to achieve a high-quality
and well-documented end product through technology transfer. 

7.2 BASELINE EVALUATION - CONSTRUCTION FIRMS 

The development of an evaluation process is comprised of three main components:
criteria development, the approach to quantifying capabilities, and the design of 
an index to measure the capabilities of the construction firm now and at some 
future time. 

7.2.1 Criteria 

The criteria considered in developing the objective evaluation must have 
the following characteristics: 

Objectivity - The evaluation format must minimize, or eliminate,
subjective results and be as purely objective as possible. Future 
evaluations 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 be applicable in
determining, or indicating, construction firms' capabilities. It 
must apply to project specific needs throughout the life of the
project. The system must apply to project specific and firm 
specific evaluations, yet it must retain the flexibility to apply to 
general construction projects or other construction firms with 
little, or no, modification. 

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

7.2.2 Approach 

The primary motivation in developing an evaluation system must be to
incorporate features that would, in some fashion, quantify increased 
capabilities and also show evidence of technology transfer. At the same
time, the system has to be capable of producing consistently objective
evaluations over time with the possibility of differing evaluators. 
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Construction Firm Baseline Evaluation 

The approach used involved the selection of general categories under which 
the various elements applied in evaluating the baseline capabilities could
be logically grouped. These categories were defined as: key personnel,
work planning and project control, in-house resources, relevant experience,
past perfc"mance, and financial indicators. 

Following the identification of the general categories, the elements of
each general category were developed. The various elements were 
considered and selected for inclusion on the basis of: 

Applicability to both the project specific considerations and to 
larger general field considerations. 

Ability to objectively define both the element and the boundary
conditions used in rating the element. 

Reasonable availability of information relating to each element.
The information should not be burdensome for the Jordanian firm 
to gather or prepare, nor should it be confidential in nature. 

The final step in the approach was to devise a method for rating the
elements and actually quantifying the construction firm's capabilities. The
selected method utilizes a numeric rating of 0 to 4 for each element. Each 
category has been assigned a weighting factor. The numeric sum of ratingsfor all elements is multiplied by the categorical weighting factor to 
produce a weighted category subtotal. The category subtotals are thenadded together to produce a single number termed the Construction Firm 
Capability Index (CFCI). 

It is appreciated that the individual categories and elements selected by
the Project Team for inclusion in this system may not be universally
agreeable. However, they were selected and included after due con
sideration 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 grow in response to varying needs and conditions. 

7.2.3 Construction Firm Capability Index 

7.2.3.1 General Concepts 

The Construction Firm Capability Index (CFCI) is designed for objectivity
with the purpose of eliminating subjective influences. The intent is to
quantify the construction capabilities of a particular firm, at any given
point in time. 

The CFCI is a single dimensionless number which is derived from the sum 
of the weighted category subtotals. Each category is divided into elementswhich are individually rated. Thus, comparisons between any two different 

7-4
 



Construction Firm Baseline Evaluation 

evaluations can be made on the whole (using just the CFCI), on any specific
category, or on individual elements. 

7.2.3.2 Rating Format 

A standardized matrix format has been developed for the Construction 
Firm Capability Index (CFCI). See Figure 7-1. 

Rating opportunities and point values have been limited to five possible
choices, from 0 to 4. This eliminates the need for, and the possibility of,finely shaped judgmental distinctions. The majority of the elements can be 
rated with a choice of any of the five rating values. Certain elements are,however, more appropriately rated through a range of less than five
values. Elements having a lesser number of rating options were subjectively valued relative to other elements within a particular category.
For details of the ratings of the CFCI, see Table 7-1. 

7.2.3.3 Category Weighting 

The relative weights assigned to the general categories as shown in Table
7-1 were subjectively designated, and involved consideration of the con
ditions prevailing at the time of the study, the project specific needs,overall balance, and the relative value of the categories. Because of the
importance of the key personnel including the Project Manager and ProjectSite Engineer to the success of any construction project, a separate 
category was developed for key personnel to assess their capabilities aspreviously mentioned. For a detailed description of ooo to rate the key
Personnel see the Questionnaires and Completion Instructions in 
Appendix D, Questionnaires-Construction Firms. 

Key Personnel and Work Planning and Project Control were judged betothe more critical categories. They were given emphasis with higher
possible scores. Following in descending order of importance are Available
In-House Resources, Relevant Company Experience, Past Performance, and. 
Financial Indicators. 

Relevant Company Experience and Available In-House Resources wereconsidered less important in terms of the overall rating than Key Personnel 
and Work Planning and Project Control. 

Past Performance was given a lesser weighting than the first four in this 
evaluation since there is not a plethora of historic projects with trulycomparable conditions. It is still a reliablevery indicator of the general
attitudes, capabilities, and method of operations for the individual firms. 

Financial Indicators must be considered in relation to the firm's ability to 
undertake the project and to maintain cash flow throughout the projectlife. Financial Indicators was given an equal categorical rating to Past 
Performance. 
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FIGURE 7-1 

Company 

CONSTRUCTION FIRM CAPABILITY INDEX 

CFCI as of 

Categories - Elements 0 1 
Ratings 

a 4 -

I. Key Personnel 
A. 	 Project Manager 

1. 	 Education and Registration 
2. 	 Experience 
3. 	 Project Related Exposure 

a. 	 Engineering 
b. 	 Project Management 
c. 	 Quality Control 

B. 	 Project Site Engineer 
1. 	 Education and Registration 
2. 	 Experience 
3. 	 Project Related Exposure 

a. 	 Engineering 
b. 	 Project Management 
c. 	 Quality Control 

Category Points X 	 1.05 W.F. = Subtotal 

11. Work Planning and Project Control 
A. 	 Field Testing Capabilities 

1. 	 In-House 
2. 	 Subcontract/Laboratory 

B. 	 CPM Network Generation 
1. 	 Number of Projects in Last
 

Year for which CPM Networks
 
were Developed and Used
 

2. 	 Number of CPM Networks
 
Developed In-House
 

C. 	 Master Plan Developed and
 
Updated for this Project
 

D. 	 Project Documentation 
1. 	 Control 

a. 	 Manpower 
b. 	 Equipment 
c. 	 Materials 
d. 	 Change Orders 
e. 	 Shop Drawing Submittals 
f. 	 Progress Payment Requests 
g. 	 Standardized Filing System 



FIGURE 7-1 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company CFCI as of 

Ratings
Categories - Elements 0 1 2 3 4 

II. Work Planning and Project Control (Cont'd) 

D. 	 Project Documentation 
2. Daily Diary 
3. Daily Progress Report 
4. Photographic Record 
5. Subcontractor/Vendor Management 
6. Meeting Minutes Generation 

E. 	 Field Office 
1. Furnishings 

a. Office Furniture 
b. Typewriter/Word Processor 
c. Copy Machine 
d. Field Testing Equipment

F. 	 Equipment and Materials Procurement
 
Scheduling and Tracking


G. 	 Preliminary Project Reconnaissance 
1. On-Site 
2. Off-Site 

a. Government Agencies 
b. Local Consulting Firms 

Category Points - X 0.68 W.F. = Subtotal 

MrI. Relevant Company Experience 
A. 	 Similar Projects Constructed 

1. Own Design 
2. Design by Others 

B. 	 Geographical Arena of Past Projects 
C. 	 Use of the Technology Transfer
 

Program
 
D. 	 Knowledge of CSI Format - Technical
 

Specifications

E. 	 Ability to Perform Work in Accordance
 

with the Contract Documents Without
 
Subcontractor Support
 

F. 	 General Competence 
- -, 



FIGURE 7-1 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company CFCI as of 

Ratings
Categories - Elements 0 1 R 3 

II. Relevant Company Experience (Cont'd) 

G. 	Home Office Backup Support 
H. 	 Overseas Equipment and Materials
 

Procurement
 

Category Points X 1.00 W.F. = Subtotal 

IV. Past Performance 
A. 	Job Completion 

1. Exceed Cost Budgeted 
2. Exceed Time Allotment 

B. 	 Project Documentation 
C. 	 Relationships 

1. Owner 
2. Construction Manager 
3. Subcontractors 

D. 	 Claims History 
E. 	 Professional Reputation 
F. 	 Quality of Workmanship 

Category Points - X 1.17 W.F. = 	 Subtotal 

V. Financial Indicators 
A. 	Ratio of Current Assets to Current
 

Liabilities
 
B. 	 Average Annual Growth 
C. 	 Professional Liability Insurance
 

(Car)
 

Category Points X 3.11 W.F. = Subtotal 

4 



FIGURE 7-1 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company CFCI as of 

Ratings 
Categories - Elements 0 1 2 3 4 

VI. Available In-House Resources 
A. Home Office Support Capabilities 

1. 	 Technical Discipline Engineers
Z. 	 Field Office Quality Control 
3. 	 Project Control Monitoring 

B. Resource Allocation 
1. 	 Materials 
2. 	 Appropriate Equipment 
3. 	 Manpower 
4. 	 Supervision Ratio (Foreman/
 

Crew Size)
 

Category Points - X 1.14 W.F. = 	 Subtotal 

CONSTRUCTION FIRM CAPABILITY INDEX 

Evaluated by: 

Date: 



TABLE 7-1
 

DEFINITION OF ELEMENTS AND RATINGS
 

Categories
Elements 0 1 

Ratina 

z 3 4 

0 

-
J, 

I. Key Personnel 
A. Project Manager

1. Education and Registration 
Z. Experience 

3. Project Related Exposure 
a. Engineering
b. Project Management 
c. Quality Control 

B. Project Engineer
1. Education and Registration 
Z. Experience 

3. Project Related Exposure 
a. Engineering 
b. Project Management 
c. Quality Control 

0-6 
0-5 

0-1 
0-10 
0-10 

0-6 
0-I 

0-I 
0-4 
0-8 

7 
6-10 

Z-3 
11-15 
11-19 

7 
Z-5 

2 
5-13 
9-15 

8 
11-15 

4-5 
16-25 
20-29 

8 
6-10 

3-6 
14-20 
16-24 

9 
16-24 

6-9 
26-35 
30-39 

9 

11-19 

7-9 
21-30 
25-35 

10 
25+ 

10+ 
36+ 
40+ 

10 

20+ 

10+ 
31+ 
36+ 

0 0 

0 
: 

I. Work Planning and Project Control 
A. Field Testing Capabilities

1. In-House 
Z. Subcontract/Laboratory 

B. CPM Network Generation 
1. Number of Projects in Last Year 

for which CPM Networks wereDeveloped and Used 
2. Number of CPM Networks 

Developed In-House 

None 
None 

None 

None 

Sometimes 
Always 

1 

1 

N/A 
Sometimes 

2 

2 

N/A 
N/A 

3 

3 

Always 
N/A 

4 

4 



TABLE 7-1
 

DEFINITION OF ELEMENTS AND RATINGS (CONTINUED)
 

Categories
Elements 0 1 

Rating 

2 

_____ 

3 

_____ 

4 

0 

IL Cont'd "4 

C. Master Plan Developed and Updated 
for this Project 

D. Project Documentation 

No N/A N/A N/A Yes 

E.g. 

0 

E. 

1. Control 
a. Manpower 

b. Equipment 
c. Materials 

d. Change Orders 
e. Shop Drawing Submittals 
f. Progress Payment Requests 
g. Standardized Filing System 

2. Daily Diary 
3. Daily Progress Report 
4. Photographic Record 
5. Subcontractor/Vendor Management 
6. Meeting Minutes Generation 
Field Office 

No 

No 
No 

No 
No 
No 
No 
No 
No 
No 
No 
No 

Yes 

Yes 
Yes 

Yes 
Yes 
Yes 
Yes 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A
N/A 

N/A
N/A 
N/A 
N/A 
Yes 
Yes 
Yes 
Yes 
Yes 

N/A 

N/A
N/A 

N/A
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

N/A 

N/A
N/A 

N/A
N/A 
N/A. 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0 

1. Furnishings 
a. Office Furniture 
b. Typewriter/Word Processor 
c. Copy Machine 
d. Field Testing Equipment 

No 
No 
No 
No 

N/A 
N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
Some 

N/A 
Yes 
N/A 
N/A 

Yes 
N/A 
Yes 
All 



TABLE 7-1 

DEFINTON OF ELEMENTS AND RATINGS (CONTINUED) 

Categories
Elements 0 1 2 3 4 

0 

IL Cont'd 

"3 

F. Equipment and Materials Procurement 
Scheduling and Tracking 

G. Preliminary Project Reconnaissance 
1. On-Site -4 
2. Off-Site ,o

a. Government Agencies 
b. Local Consulting Firms 

No 

No 

No 
No 

N/A 

N/A 

Yes 
Yes 

N/A 

Yes 

N/A 
N/A 

N/A 

N/A 

N/A 
N/A 

Yes 

N/A 

N/A 
N/A 

0 

CD 

M. Relevant Company Experience 
A. Similar Projects Constructed 

1. Own Design 
2. Design by Others 

B. Geographical Arena of Past Projects
C. Use of the Technology Transfer Program 
D. Knowledge of CSI Format - Technical 

Specifications 
E. Ability to Perform Work in Accordance 

with the Contract Documents Without
Subcontractor Support

F. General Competence 
G. Home Office Backup Support 

0-1 
0 
0 

0-1 

No 

No 
Poor 
None 

2 
1 

Amman 
2 

N/A 

Some 
N/A 
N/A 

3 
2 

Jordan 
3 

Yes 

Most 
Fair 

Some 

4 
3 

Internation 
4 

N/A 

All 
Good 
N/A 

5 
4 

N/A 
5 

N/A 

N/A 
Excellent 

Full 

0 



TABLE 7-1 

DEFINITION OF ELEMENTS AND RATINGS (CONTINUED) 

Categories
Elements 0 1 2 3 4 

mf. Cont'd 
0 

H. Overseas Equipment and Materials 
Procurement Never N/A 1 N/A Z+ 

0 

,' IV. Past Performance 
A. Job Completion

1. Exceed Cost Budgeted 
2. Exceed Time Allotment 

B. Project Documentation 
C. Relationships 

1. Owner 
2. Construction Manager 
3. Subcontractors 

D. Claims History 
E. Professional Reputation 
F. Quality of Workmanship 

1 
Z 

Poor 

Poor 
Poor 
Poor 

3 
Poor 
Poor 

0 
1 

Fair 

Fair 
Fair 
Fair 

2 
Fair 
Fair 

N/A 
0 

Good 

Good 
Good 
Good 

1 
Good 
Good 

N/A 
N/A 

Excellent 

Excellent 
Excellent 
Excellent 

None 
Excellent 
Excellent 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

4 

V. Financial Indicators
A. Ratio of Current Assets to Current 

Liabilities 
B. Average Annual Growth in Volume 

C. Professional Liability Insurance (Car) 

Less than 
1.1 

Less than 

1.0
No 

1.1-1.6 

1-5% 

Yes 

1.6-2.0 

6-10% 

N/A 

2.0-2.5 

10-15% 

N/A 

2.5+ 

15%+ 

N/A 



TABLE 7-1
 

DEFINITION OF ELEMENTS AND RATINGS (CONTINUED)
 

Categories
Elements 1 

Rating 

z 

_ __ 

3 

__ 

4 

VI. Available In-House Resources 
A. Home Office Support Capabilities

1. Technical Discipline Engineers 
2. FielQ Office Quality Control 
3. Project Control Monitoring 

B. Resource Allocation 
1. Materials 

2. Appropriate Equipment3. Manpower 

4. Supervision Ratio (Foreman/ 

None 
None 
None 

Does not 
pass 

None 
None 

Less than 

N/A 
N/A 
N/A 

N/A 

N/A
N/A 

N/A 

Some 
Some 
Some 

Meets 
spec. 

Some 
Some but 

CouldIncrease 
0.25 

N/A 
N/A 
N/A 

N/A 

N/A
N/A 

N/A 

All 
All 
All 

Exceeds 
spec. 

All 
Adequate 

0.33+ 

0 

0 

Crew Size) 0.24 0 



7.2.3.4 

Construction Firm Baseline Evaluation 

Uses of the Rating Forms and Rating Definitions 

The CFCI was formulated as a useful tool to quantify the capabilities of
the construction firms and, when measured against a similar evaluation
made at another time will indicate transfer of technology that occurred 
during that time span. Some emphasis was given to sanitary engineering
projects, but it does have application to other types of construction
projects. Since the CFCI was developed for this evaluation, it is somewhat 
project and site specific. However, with minor modifications, broader 
applications can be possible. 

Comparisons of future evaluations using the CFCI, for any given firm, will
be meaningful. An increasing CFCI implies an increasing capability;
conversely, a decreasing CFCI implies a regression in capability. While it
would be difficult for capabilities to degenerate within the span of a single
project, it could reasonably occur over extended periods of time. 

As mentioned earlier, more detailed comparisons are possible by comparing
the individual category subtotals, or individual element ratings. These
comparisons would show more specific areas of capability enhancement or 
regression. Such comparisons would also pinpoint target areas for addi
tional detailed study, if so desired. 

Since the CFCI is general in nature it cannot, and should not, be used toselect a firm for a specific project. The CFCI does not evaluate nor 
quantify company specific considerations such as the firm's existingworkload versus the firm's capacity, the specific experience and availa
bility of management staff for the company, or the level of commitment 
by the management staff to a specific project. 

The principal use of the CFCI is to indicate the change in capability and
the transfer of technology within a given single firm over time. The 
highest valued CFCI does not infer that the firm is the "best" constructionfirm. The CFCI is not a means to compare and rank various firms for 
projects. 

7.3 RATINGS AND ASSESSMENTS 

Following is a short summary assessment of each construction firm and completed
CFCI rating forms, Figures 7-Z through 7-5. The summary assessment and CFCrs 
are in the following order: Haddad Engineering & Contracting Co., MadanatContracting Co., Sinimmar Engineering and Contracting, and Trans Orient Engi
neering & Contracting Co. Ltd. 

7.3.1 Haddad Engineering & Contracting Co. 

Key Personnel - Haddad is considered to have an above-average project
management staff at the projects in Karak and Tafila. The ProjectManagers are George Billeh and Bishara Ghawi. Their curriculum vitae are
 
in Appendix H.
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FIGURE 7-2 

CONSTRUCTION FIRM CAPABILITY INDEX 

Haddad Engineering & 
Company Contracting Co. CFCI as of May 1986 

Ratin s
 
Categories - Elements 
 0 1 Z 3 4 

I. Key Personnel 
A. 	 Project Manager

1. 	 Education and Registration X 
2. 	 Experience X 
3. 	 Project Related Exposure 

a. 	 Engineering Xb. 	 Project Management X 
c. 	 Quality Control X

B. 	 Project Site Engineer 
1. 	 Education and Registration X
2. 	 Experience X 
3. 	 Project Related Exposure 

a. 	 Engineering X
b. 	 Project Management X 
c. 	 Quality Control X 

Category Points 18 X 	1.05 W.F. = 18.90 Subtotal 

II. Work Planning and Project Control 
A. 	 Field Testing Capabilities 

1. 	 In-House X 
2. 	 Subcontract/Laboratory X 

B. 	 CPM Network Generation 
1. 	 Number of Projects in Last
 

Year for which CPM Networks
 
were Developed and Used X
 

Z. 	 Number of CPM Networks
 
Developed In-House 
 X 

C. 	 Master Plan Developed and
 
Updated for this Project
 

D. 	 Project Documentation 
1. 	 Control 

a. 	 Manpower X
b. 	 Equipment X 
c. 	 Materials X 
d. 	 Change Orders X 
e. 	 Shop Drawing Submittals X 
f. 	 Progress Payment Requests X 
g. 	 Standardized Filing System X 



FIGURE 7-2 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Haddad Engineering &Company Contracting Co. CFCI as of May 1986 

Ratings 

Categories - Elements 0 2 3 4 

II. Work Planning and Project Control (Cont'd) 

D. 	 Project Documentation 
2. Daily Diary 
3. Daily Progress Report 	

X 
X

4. Photographic Record 
5. Subcontractor/Vendor Management 

X 
X6. Meeting Minutes Generation X

E. 	 Field Office 
1. Furnishings 

a. Office Furniture 
b. Typewriter/Word Processor X	 

X 

c. Copy Machine 
d. Field Testing Equipment 

X 
XF. Equipment and Materials Procurement 

Scheduling and Tracking X 
G. 	 Preliminary Project Reconnaissance 

1. On-Site X
2. Off-Site 

a. Government Agencies X
b. Local Consulting Firms X 

Category Points 27 X 0.68 W.F. = 18.36 Subtotal 

MII. Relevant Company Experience 
A. 	 Similar Projects Constructed 

1. Own Design
2. Design by Others 	

X 

B. 	 Geographical Arena of Past Projects 
X 

X
C. 	 Use of the Technology Transfer
 

Program 
 X
D. 	 Knowledge of CSI Format - Technical 

Specifications XE. Ability to Perform Work in Accordance
 
with the Contract Documents Without
 
Subcontractor Support 
 X

F. 	 General Competence X 



FIGURE 7-2 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Haddad Engineering &Company Contracting Co. CFCI as of May 1986 

RatingsCategories - Elements 0 1 Z 3 4 

I. Relevant Company Experience (Cont'd) 

G. 	 Home Office Backup Support X 
H. 	 Overseas Equipment and Materials
 

Procurement 
 X 

Category Points 10 X 1.00 W.F. = 10.00 Subtotal 

IV. Past Performance 
A. 	 Job Completion 

1. Exceed Cost Budgeted 	 X 
2. Exceed Time Allotment X

B. 	 Project Documentation X 
C. 	 Relationships 

1. Owner X 
2. Construction Manager 	 IX 
3. Subcontractors X

D. 	 Claims History X
E. 	 Professional Reputation X 
F. 	 Quality of Workmanship X 

Category Points 18 X 1.17 W.F. = 21.06 Subtotal 

V. Financial Indicators 
A. 	 Ratio of Current Assets to Current
 

Liabilities 
 X
B. 	 Average Annual Growth X 
C. 	 Professional Liability Insurance
 

(Car) 
 X 

Category Points 7 X 3.11 W.F. = 21.77 Subtotal 



FIGURE 7-Z 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Haddad Engineering &
Company Contracting Co. CFCI as of May 1986 

RatingsCategories - Elements 0 1 2 3 4 

VI. Available In-House Resources 
A. Home Office Support Capabilities

1. 	 Technical Discipline Engineers X 
2. 	 Field Office Quality Control X 
3. Project Control Monitoring 	 X 

B. Resource Allocation 
1. 	 Materials X
2. 	 Appropriate Equipment X
3. 	 Manpower X 
4. 	 Supervision Ratio (Foreman/
 

Crew Size) 
 X 

Category Points _ 12 X 1.14 W.F. = 13.68 	 Subtotal 

CONSTRUCTION FIRM CAPABILITY INDEX 104 

Evaluated by: James Creager 

David Bird 

Date: 	 May 1986 



FIGURE 7-3 

CONSTRUCTION FIRM CAPABILITY INDEX 

Company Madanat Contracting Co. CFCI as of May 	1986 

RatingsCategories - Elements 0 1 2 3 4 

I. Key Personnel 
A. Project Manager

1. 	 Education and Registration X
2. 	 Experience X 
3. 	 Project Related Exposure 

a. 	 Engineering X
b. 	 Project Management X 
c. 	 Quality Control X 

B. Project Site Engineer
1. 	 Education and Registration X
2. 	 Experience X 
3. 	 Project Related Exposure 

a. 	 Engineering X
b. 	 Project Management X 
c. 	 Quality Control X 

Category Points 15 X 1.05 	W.F. = 15.75 Subtotal 

II. Work Planning and Project Control 
A. Field Testing Capabilities

1. 	 In-House X 
2. 	 Subcontract/Laboratory X 

B. CPM Network Generation 
1. 	 Number of Projects in Last 

Year for which CPM Networks
 
were Developed and Used 
 X 

2. 	 Number of CPM Networks
 
Developed In-House 
 X

C. 	 Master Plan Developed and
 
Jpdated for this Project 


D. Project Documentation 
1. 	 Control 

a. 	 Manpower X 
b. 	 Equipment X 
c. 	 Materials X 
d. 	 Change Orders X 
e. 	 Shop Drawing Submittals X
f. 	 Progress Payment Requests X 
g. 	 Standardized Filing System X 

J6 	 0 

X 



FIGURE 7-3 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company Madanat Contracting Co. CFCI as of May 1986 

Ratings 
Categories - Elements 0 1 n 3 4
 

II. Work Planning and Project Control (Cont'd) 

D. 	 Project Documentation 
Z. Daily Di, y 	 X
 
3. Daily Progress Report 	 X
 
4. Photographic Record 	 X
 
5. Subcontractor/Vendor Management 	 X
 
6. Meeting Minutes Generation 	 X
 

E. 	 Field Office 
1. Furnishings 

a. Office Furniture X

b. Typewriter/Word Processor X
 
c. Copy Machine 	 X
 
d. Field Testing Equipment 	 X
 

F. 	 Equipment and Materials Procurement
 
Scheduling and Trackig 
 X
 

G. 	 Preliminary Project Reconnaissance 
1. On-Site X
 
2. Off-Site 

a. Government Agencies 	 X
 
b. Local Consulting Firms 	 X
 

Category Points 35 X 0.68 W.F. = 23.80 
 Subtotal 

II. Relevant Company Experience 
A. 	 Similar Projects Constructed 

1. Own Design 	 X
 
2. Design by Others X
 

B. 	 Geographical Arena of Past Projects X
 
C. 	 Use of the Technology Transfer
 

Program X
 
D. 	 Knowledge of CSL Format - Technical
 

Specifications 
 X

E. 	 Ability to Perform Work in Accordance
 

with the Contract Documents Without
 
Subcontractor Support X
 

F. 	 General Competence X
 



FIGURE 7-3 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company Madanat Contracting Co. CFCI as of May 1986 

Ratings 
Categories - Elements 0 1 R 3 4 

HI. Relevant Company Experience (Cont'd) 

G. 	 Home Office Backup Support X 
H. 	 Overseas Equipment and Materials 

Procurement X 

Category Points 16 X 1.00 W.F. = 16.00 	 Subtotal 

IV. Past Performance 
A. 	 Job Completion 

1. Exceed Cost Budgeted 	 X 
2. Exceed Time Allotment 	 X 

B. 	 Project Documentation X 
C. 	 Relationships 

1. Owner 	 X 
Z. Construction Manager 	 X 
3. Subcontractors 	 X 

D. 	 Claims History X 
E. 	 Professional Reputation X 
F. 	 Quality of Workmanship X 

Category Points 17 X 1.17 W.F. = 19.89 	 Subtotal 

V. Financial Indicators 
A. 	 Ratio of Current Assets to Current
 

Liabilities 
 X 
B. 	 Average Annual Growth X 
C. 	 Professional Liability Insurance
 

(Car) X
 

Category Points 9 X 3.11 W.F. = 27.99 	 Subtotal 



FIGURE 7-3 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company Madanat Contracting Co. CFCI as of May 1986 

Ratings 
Categories - Elements 0 1 2 3 4 

VI. Available In-House Resources 
A. Home Office Support Capabilities

1. 	 Technical Discipline Engineers X 
2. 	 Field Office Quality Control X 
3. Project Control Monitoring 	 X 

B. Resource Allocation 
1. 	 Materials X
2. 	 Appropriate Equipment X
3. 	 Manpower X 
4. 	 Supervision Ratio (Foreman/
 

Crew Size) 
 X 

Category Points 18 X 1.14 W.F. = 20.52 Subtotal 

CONSTRUCTION FIRM CAPABILITY INDEX 124 

Evaluated by: James Creager 

David Bird 

Date: 	 May 1986 



FIGURE 7-4 

CONSTRUCTION FIRM CAPABILITY INDEX 

Company Sinimmar Engr & Contracting CFCI as of May 1986 

Ratings
Categories - Elements 0 1 2 3 4 

I. Key Personnel 
A. 	 Project Manager

1. 	 Education and Registration X 
2. 	 Experience X 
3. 	 Project Related Exposure 

a. 	 Engineering X 
b. 	 Project Management X 
c. 	 Quality Control X 

B. 	 Project Site Engineer
1. 	 Education and Registration X 
2. 	 Experience X 
3. 	 Project Related Exposure 

a. 	 Engineering X 
b. 	 Project Management X 
c. 	 Quality Control X 

Category Points 19 X 1.05 	W.F. = 19.95 Subtotal 

II. Work Planning and Project Control 
A. 	Field Testing Capabilities

1. 	 In-House X 
2. 	 Subcontract/Laboratory X 

B. 	 CPM Network Generation 
1. 	 Number of Projects in Last 

Year for which CPM Networks 
were Developed and Used X 

2. 	 Number of CPM Networks
 
Developed In-House 
 X 

C. 	 Master Plan Developed and
 
Updated for this Project 
 X 

D. 	 Project Documentation 
1. 	 Control 

a. 	 Manpower X 
b. 	 Equipment X 
c. 	 Materials X 
d. 	 Change Orders X 
e. 	 Shop Drawing Submittals X 
f. 	 Progress Payment Requests X 
g. 	 Standardized Filing System X 
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CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company Sinimmar Engr & Contracting CFCI as of May 1986 

Ratings
 
Categories - Elements 0 1 2 4
3 

I. Work Planning and Project Control (Cont'd) 

D. 	 Project Documentation 
2. Daily Diary 	 X
 
3. Daily Progress Report 	 X
 
4. Photographic Record 	 X
 
5. Subcontractor/Vendor Management 	 X
 
6. Meeting Minutes Generation 	 X
 

E. 	 Field Office 
1. Furnishings 

a. Office Furniture 	 X
 
b. Typewriter/Word Processor 	 X
 
c. Copy Machine 	 X
 
d. Field Testing Equipment 	 X
 

F. 	 Equipment and Materials Procurement
 
Scheduling and Tracking X
 

G. 	 Preliminary Peoject Reconnaissance 
1. On-Site 	 X
 
2. Off-Site 

a. Government Agencies 	 X
 
b. Local Consulting Firms 	 X
 

Category Points 40 X 0.68 W.F. = 27.20 	 Subtotal 

III. Relevant Company Experience 
A. 	 Similar Projects Constructed 

1. Own Design 	 X
 
2. Design by Others 	 X
 

B. 	 Geographical Arena of Past Projects X
 
C. 	 Use of the Technology Transfer
 

Program X
 
D. 	 Knowledge of CSI Format - Technical
 

Specifications X
 
E. 	 Ability to Perform Work in Accordance
 

with the Contract Documents Without
 
Subcontractor Support X
 

F. 	 General Competence X
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CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

\,mpany Sinimmar Engr & Contracting CFCI as of May 1986 

\ 	 Ratings 

Ca 	,-ries - Elements 0 Rai 3 
 4 

M. 1*elevant Company Experience (Cont'd)
I 

G. 	 Home Office Backup Support X
 
H. 	 Overseas Equipment and Materials
 

Procurement 
 X 

Category Points 14 X 1.00 W.F. = 14.00 	 Subtotal 

IV. Past Performance 
A. 	 Job Completion 

1. Exceed Cost Budgeted 	 X
 
2. Exceed Time Allotment 	 X
 

B. 	 Project Documentation X
 
C. 	 Relationships 

1. Owner X 
2. Construction Manager 	 X
 
3. Subcontractors X 

D. 	 Claims History X 
E. 	 Professional Reputation X 
F. 	 Quality of Workmanship X
 

Category Points 18 X 1.17 W.F. = 21.06 Subtotal 

V. Financial Indicators 
A. 	 Ratio of Current Assets to Current
 

Liabilities 
 X 
B. 	 Average Annual Growth X 
C. 	 Professional Liability Insurance
 

(Car) 
 X 

Category Points 6 X 3.11 W.F. = 18.66 Subtotal 



FIGURE 7-4 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Company Sinimmar Engr & Contracting CFCI as of May 1986 

Ratings 
Categories - Elements 0 1 Z 3 4 

VI. Available In-House Resources 
A. Home Office Support Capabilities

1. 	 Technical Discipline Engineers X 
2. 	 Field Office Quality Control X 
3. Project Control Monitoring 	 X 

B. Resource Allocation 
1. 	 Materials X 
2. 	 Appropriate Equipment X 
3. 	 Manpower X 
4. 	 Supervision Ratio (Foreman/
 

Crew Size) 
 X 

Category Points 16 X 1.14 W.F. = 18.24 Subtotal 

CONSTRUCTION FIRM CAPABILITY INDEX 119 

Evaluated by: James Creager 

David Bird 

Date: 	 May 1986 



FIGURE 7-5 

CONSTRUCTION FIRM CAPABILITY INDEX 

Trans Orient Engineering & 
Company Contracting Co. Ltd. CFCI as of May 1986 

Ratings 
Categories - Elements 2 n1 3 4 

I. Key Personnel 
A. 	 Project Manager

1. 	 Education and Registration X 
2. 	 Experience X 
3. 	 Project Related Exposure 

a. Engineering 	 X 
b. Project Management 	 X 
c. Quality Control 	 X 

B. 	 Project Site Engineer
1. Education and Registration 	 X 
2. 	 Experience X 
3. 	 Project Related Exposure 

a. Engineering 	 X 
b. 	 Project Management X 
c. 	 Quality Control X 

Category Points 14 X 1.05 W.F. = 14.70 	 Subtotal 

II. Work Planning and Project Control 
A. 	 Field Testing Capabilities 

1. 	 In-House X 
2. 	 Subcontrac t/Laboratory X 

B. 	 CPM Network Generation 
1. 	 Number of Projects in Last 

Year for which CPM Networks 
were Developed and Used X 

2. 	 Number of CPM Networks 
Developed In-House X 

C. 	 Master Plan Developed and 
Updated for this Project X 

D. 	 Project Documentation 
1. 	 Control 

a. 	 Manpower X 
b. 	 Equipment X 
c. 	 Materials X 
d. 	 Change Orders X 
e. 	 Shop Drawing Submittals X 
f. 	 Progress Payment Requests X 
g. 	 Standardized Filing System X 



FIGURE 7-5 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Trans Orient Engineering &
 
Company Contracting Co. Ltd. CFCI as of 
 May 1986 

Ratings
Categories - Elements 0 1 2 3 4
 

I. Work Planning and Project Control (Cont'd) 

D. 	 Project Documentation 
2. Daily Diary X
 
3. Daily Progress Report 	 X
 
4. Photographic Record 	 X
 
5. Subcontractor/Vendor Management X
 
6. Meeting Minutes Generation 	 X
 

E. 	 Field Office 
1. Furnishings 

a. Office Furniture X
 
b. Typewriter/Word Processor X
 
c. Copy Machine X

d. Field Testing Equipment 	 X
 

F. 	 Equipment and Materials Procurement 
Scheduling and Tracking X
 

G. 	 Preliminary Project Reconnaissance 
1. On-Site X
 
2. Off-Site 

a. Government Agencies 	 X
 
b. Local Consulting Firms 	 X
 

Category Points 45 X 0.68 W.F. = 30.68 	 Subtotal
 

M. Relevant Company Experience 
A. 	 Similar Projects Constructed 

1. Own Design 	 X
 
2. Design by Others 	 X
 

B. 	 Geographical Arena of Past Projects X
 
C. 	 Use of the Technology Transfer
 

Program 
 X
 
D. 	 Knowledge of CSI Format - Technical
 

Specifications 
 X

E. 	 Ability to Perform Work in Accordance 

with the Contract Documents Without
 
Subcontractor Support 
 X
 

F. 	 General Competence X
 



FIGURE 7-5 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Trans Orient Engineering &
 
Company Contracting Co. Ltd. CFCI as of 
 May 1986 

Ratings
Categories - Elements 0 1 2 3 4 

III. Relevant Company Experience (Cont'd) 

G. 	 Home Office Backup Support X 
H. 	 Overseas Equipment and Materials
 

Procurement 
 X 

Category Points 17 X 1.00 W.F. = 17.00 Subtotal 

IV. Past Performance 
A. 	 Job Completion 

1. Exceed Cost Budgeted 	 X 
2. Exceed Time Allotment 	 X 

B. 	 Project Documentation X 
C. 	 Relationships 

1. Owner X 
Z. Construction Manager 	 X 
3. Subcontractors X 

D. 	 Claims History X 
E. 	 Professional Reputation X 
F. 	 Quality of Workmanship X 

Category Points 15 X 1.17 W.F. = 17.55 	 Subtotal 

V. Financial Indicators 
A. 	 Ratio of Current Assets to Current
 

Liabilities 
 X
B. 	 Average Annual Growth X 
C. 	 Professional Liability Insurance
 

(Car) 
 X 

Category Points 7 X 3.11 W.F. = 21.77 Subtotal 



FIGURE 7-5 

CONSTRUCTION FIRM CAPABILITY INDEX (CONTINUED) 

Trans Orient Engineering &
 
Company Contracting Co. Ltd. CFCI as of May 1986
 

Ratin s 
Categories - Elements 0 1 2 3 4 

VI. Available In-House Resources 
A. Home Office Support Capabilities 

1. Technical Discipline Engineers 	 X 
2. Field Office Quality Control 	 X 
3. Project Control Monitoring 	 X 

B. Resource Allocation 
1. 	 Materials X 
2. 	 Appropriate Equipment X 
3. 	 Manpower X 
4. 	 Supervision Ratio (Foreman/ 

Crew Size) X 

Category Points 16 X 1.14 W.F. = 18.24 	 Subtotal 

CONSTRUCTION FIRM CAPABILITY INDEX 120 

Evaluated by: James Creager 

David Bird 

Date: 	 May 1986 



Construction Firm Baseline Evaluation 

Work Planning and Project Control - Because of their inexperience in the 
use of scheduling techniques and project control methods, it is expected
that Haddad will advance substantially in this area. 

Relevant Company Experience - This project is the first Haddad has bid in 
the English language. Because of their small size, they tend to hire their
project staff as needed for a particular project. Consequently, the 
company as a whole does not retain the knowledge and experience gained
from past projects. 

Past Performance - Haddad has a good reputation on past projects. They
reported to have achieved completion of all their projects within both cost 
and time frames, with adequate project documentation. Their relationship
with the client, construction managers, and subcontractors has been 
satisfactory. 

Financial Indicators - The financial health of the firm is consilered 
average. By maintaining a lean support staff, the total overhead for the
firm is low which allows more net current assets to be devoted theto 
project. 

Available In-House Resources - By maintaining a lean support staff, project
monitoring from the home office is adversely affected the shortin term 
and, as mentioned previously, knowledge and experience is not maintained 
for future company growth. 

7.3.2 Madanat Contracting Co. 

Key Personnel - The Project Manager is considered very strong, howevr,
the Project Engineer is still an apprentice. This results in a lower-than
average rating but should not alarm management. Proper monitoring by
the home office staff should prevail. The Project Manager is Osama 
Haddadin. His curriculum vitae is in Appendix H. 

Work Planning and Project Control - Present work planning and project
control methods are appropriate. Their U.S. subcontractor intends to spenda large part of his effort computerizing and otherwise developing
systematic scheduling and profit/loss control management systems and 
reports. If the contractor is responsive, a significant improvement in this 
firm's overall capability is expected. 

Relevant Company Experience - Madanat has above-average experience in 
constructing water and wastewater projects. They have retained staff 
knowledgeable of construction methods related to such projects and should 
be considered a leader in this industry. 

Past Performance - From all indications, Madanat has a good reputation on 
their past projects. It was reported that all previous projects were 
constructed within budget, and only one project exceeded the allotted time 
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Construction Firm Baseline Evaluation 

frame. Their relationship with other project management, the client, and 
subcontractors is considered adequate. 

Financial Indicators - The financial health of the firm is considered 
excellent. The present plan to modernize scheduling and profit/loss controlmanagement should reveal excess financial resources that could be used to
stimulate company growth. 
Available In-House Resources - The support staff appears to be available to 

monitor project-related documentation and quality control items. 

7.3.3 Sinimmar Engineering and Contracting 

Key Personnel - The project management team provided for the Tafila 
treatment facility project is considered most stable and knowledgeable
regarding the project to be constructed. It is anticipated that this project
will be completed with the minimum amount of management problems due 
to the strong project management and quality control skills. ProjectManager is Abad Sahhar, experienced design, operations, 

The 
an and construc

tion engineer. His curriculum vitae is in Appendix H. 

Work Planning and Project Control - Project documentation was foundbe satisfactory. to
At the time of this evaluation, their work plan was being

revised by their scheduling subcontractor. It is anticipated that technology
will best be transferred in the area of scheduling and profit/loss control. 

Relevant Company Experience - The project team has average experience
in constructing water and wastewater system facilities. Because of the
Project Manager's experience in the operations and maintenance of suchsystems, his special insight theto construction phase is considered most 
valuable. 

Past Performance - Sinimmar has an excellent reputation as a contractor 
on water and wastewater construction projects. All of their projects were
reported to have been constructed on time and within budgeted cost. Their
relationship with the client, construction managers, and subcontractors is 
also considered satisfactory. 

Financial Indicators - The financial health of this firm is considered theirmost diminutive attribute to the overall CFCI evaluation, although no 
significant problems were apparent to the evaluation team. Throughincreased use of scheduling and profit/loss control techniques, the firm's 
growth and current liquidity is expected to improve. 

Available In-House Resources - Their support staff appears to be available 
to monitor project-related documentation and quality control items.
Scheduling control is presently being provided by subcontract. 
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Construction Firm Baseline Evaluation 

7.3.4 Trans Orient Engineering & Contracting Co. Ltd. 

Key Personnel - Of all the construction firms' teams interviewed, 
TROCON's staff was considered to have the lowest overall level of 
experience and familiarity with water and wastewater system construction. 
However, because of TROCON's size and given proper support from the 
home office, no particular problems are anticipated. The Project Manager
is Suhell Younis. His curriculum vitae is in Appendix H. 

Work Planning and Project Control - At the time of this evaluation, the 
project schedule was being revised, with comments by the construction 
supervision team. Because of the centralized management abilities of the 
firm's home office, work planning and project control is considered their 
strongest attribute. However, individual project management members are 
expected to benefit from this construction experience. At the present
time, the U.S. subcontractor is providing support and technology transfer 
only in the area of submittal review and procurement activities for U.S.
purchased equipment. Should TROCON need assistance during the com
missioning and start-up phases, support will be made available. 

Relevant Company Experience - The firm as a whole has constructed many 
kinds of projects and is considered above average in the contracting
environment. They have the ability to maintain staffing that will utilize 
their experience on this project to benefit the firm future projects ofon 

this kind.
 

Past Performance - TROCON has a good reputation as a contractor. They 
construct projects of all kinds and do not limit themselves to a specific 
area. It was reported that all of their projects have been completed on 
time and within budget. Their relationship with the client, construction 
management personnel, and subcontractors is considered satisfactory. 

Financial Indicators - The financial health of the firm is considered 
average and should not have any impact on their ability to complete this 
project. 

Available In-House Resources - TROCON appears to have the support
personnel and resources to complement the project as the need arises. 
Project documentation and quality control monitoring should be provided
by the home office support staff on a regular basis to supplement the 
project management staff. 
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SECTION 8 

TECHNOLOGY TRANSFER FOR CONSTRUCTION FIRMS 

8.1 INTRODUCTION 

The primary objective of the technology transfer program, outlined in the WAJ 
tender documents for all the construction projects, is to increase the level of 
knowledge of the construction firm in the areas of bid preparation, project
execution, project completion, and the commercial aspects of the construction 
industry. Because of the variety in size, financial status, and growth pattern of 
each construction firm, the strengths and improvement needs vary. 

In this section, the deliverable itrns are discussed for each construction firm as
well as the technology transfer tec,miques being used or scheduled to be used by 
their U.S. subcontractors. 

8.2 APPROPRIATE DELIVERABLE ITEMS FOR EACH CONSTRUCTION FIRM 

Each construction firm evolved from a different background and, consequently, 
each has different technology transfer needs to complement their overall capa
bilities. During interviews and visits to the job sites, all the construction firms 
exhibited an interest in learning new techniques specifically related to scheduling
and monitoring costs. Other deliverables unique to each construction firm are 
discussed in the following paragraphs. 

8.2.1 Haddad Engineering & Contracting Co. 

Project K-3, a 330-meter long tunnel, has developed a major technical 
problem which will affect the overall project budget and schedule. The
project management team does not have a great deal of experience in 
claims management. Technology transfer is needed in this area to advise 
Haddad on what project documentation of the and cost overruns must be 
completed and what project daily and monthly reports are needed to 
explain the problem in detail to justify their claims. 

The two Project Managers for their second construction project (T-Z), the 
installation of water distribution and sewage collection system, appear to 
be knowledgeable about their project and well-versed in project manage
ment skills and quality control. Both individuals are, however, new to the 
company and their performance is untested. Project documentation should 
be monitored closely by the construction supervision team. 
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Technology Transfer for Construction Firms 

8.2.2 Madanat Contracting Co. 

The Project Manager for the K-2 project appears to have very strong
overall management capabilities, and problems expectedno are with the 
overall project schedule or budget. The Project Engineer, however, isinexperienced and must learn many management skills from both the
Project Manager and the U.S. subcontractor to be effective. Providing
project documentation and the modernization of their record keeping
system will be major contributions to this construction firm. 

8.2.3 Sinimmar Engineering and Contracting 

The Project Team for the T-1 project has the most overall experience in 
construction, project management, and quality control. Design changes
were made to the facilities including a slight relocation which will have an
impact on the construction schedule. The Project Manager indicated that
he felt the greatest need for technology transfer is in overseas equipment 
procurement and the submittal review process. 

8.2.4 Trans Orient Engineering & Contracting Co. Ltd. 

This construction firm is probably the most advanced technologically of the
four evaluated; however, the Project Team as a whole does not have
experience in the construction of wastewater facilities. They have
provided a variety of expertise in the mechanical and construction manage
ment disciplines to supplement the skills theof Project Manager. This 
team also receives home office support for scheduling submittal review.The management has indicated that technology can best be transferred in
the area of overseas procurement of equipment and in the start-up phase of 
construction. 

8.3 TRANSFER TECHNIQUES 

Following is a discussion of the various technology transfer methods available and 
proposed usage by the U.S. subcontractors. 

8.3.1 Lectures 

Formal lectures have been and are being used by the U.S. subcontractors to
the Jordanian design and construction supervision firms. The timing and
subject matter varies to complement the project needs. Several factorshave been noted, by both the subcontractors and the personnel who
attended the past lectures, that should be considered to attain maximum 
effectiveness from future 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 in his mind. All of the Jordanian construction firm Project 
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Technology Transfer for Construction Firms 

Team members indicated that direct application of the subject 
matter is important to the overall learning process. 

Whenever possible, all students should be supplied with lecture 
outlines and notes. This provides them with reference materials 
and will help the participants recall and apply the information. 

Emphasis should be placed on practical approaches to problem 
solving, including presenting and jointly solving example problems. 
All of the Project Team members affirmed that they retained 
more information when lectures were followed by solving example 
problems than when only lectures were given. 

Lectures should be given by local people whenever possible. This 
reinforces the technical knowledge of the lecturer, demonstrates 
the technical capabilities of the local personnel to their asso
ciates, develops a level of professional rapport and respect, and 
should be more responsive to the needs of the attendees. 

8.3.Z Reference Materials 

As much reference material as possible should be provided to the local 
staff. This includes text and reference books, equipment and material 
catalogs, and other design tools available to assist the construction firms in 
accurate and efficient construction practice and project control. These 
items should remain after the U.S. subcontractors leave. They are tools 
that will be useful on future construction projects. Also, they improve 
familiarity with U.S. products and encourage the use of these products and 
construction monitoring methods. 

8.3.3 Field Trips 

Field trips to other similar construction projects are felt to be very 
beneficial, especially for plants and hydraulic structures. Good projects 
should be selected to demonstrate correct construction practices. 

8.3.4 One-on-One Training 

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

8.3.5 Methods Proposed by U.S. Subcontractors 

Each of the three U.S. subcontractors has proposed and presently is 
implementing methods for transferring technology to the Jordanian con
struction firms. 
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Technology Transfer for Construction Firms 

8.3.5.1 Caddie Construction Company 

Caddie Construction Company has provided Mr. Rhett C. Leary as their in
country representative to perform technology transfer to contractors
Sinimmar Engineering and Contacting and Haddad Engineering and Con
tracting Co. on the T-1, T-Z, and K-3 projects, respectively. In all cases,
Caddie is emphasizing training efforts in the areas of CPM scheduling,
safety, and contract administration. Other items are specific to the 
technical needs of each of the contracts. Although Mr. Leary is presently 
out of the country, he is scheduled to return to Jordan in June 1986 to work 
on the T-1 contract with Sinimmar. Because of the present unforeseen 
technical problems on the tunneling project (K-3) and the subcontractor 
arrangement with Haddad, Mr. Leary's participation on the T-Z and K-3 
projects is subject to the request of Haddad. 

It appears that Caddie has an appropriate plan to transfer technology using 
one-on-one training. During our interview with Mr. Caddie in Orlando,
Florida, it was commented that because of the size of the audience,
lectures would not be appropriate for most items to be transferred,
although the contractors and subcontractor would participate in seminars 
that would involve group training in CPM scheduling. 

Caddie has planned to maintain in-country participation for a period of 10 
months, beginning March 1986, using the services of Mr. Leary. Supple
mental participation will be provided as necessary by Mr. Caddie and other 
support personnel. No program arrangements have been provided for 
beyond January 1987. 

8.3.5.Z ETI of North America from Overland Park, Kansas, is the sub
contractor to Madanat Contracting Co. ETI's representative, Mr. John 
Duffy, is utilizing the services of Near East Computer Enterprises
(N.E.C.E.) from Amman. Mr. Ramzy Kopty of N.E.C.E. is the Managing
Director and will be conducting lectures and one-on-one training in the use 
of computers and applicable software related to scheduling and project 
cost control. ETI will support N.E.C.E. activities as necessary to
supplement any additional technology transfer requirements requested by
Madanat. 

8.3.5.3 Carl P. Wallace International Inc. of Irving, Texas, has a sub
contract with Trans Orient Engineering & Contracting Co. Ltd. to provide
technology transfer. 

Mr. Preston Wallace and Carl Wallace, Wallace International, indicated 
they will provide technology transfer in the areas of equipment procure
ment expediting. Mr. Bill Bailey will be provided as an in-country
representative for 2 to 4 weeks as a minimum and will visit TROCON's 
home office and Korak job site personnel to determine other areas of 
technology that would benefit the contractor. Additional in-country teams
will be provided at the request of TROCON and will be paid above and 
beyond the original contract amount. 
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Technology Transfer for Construction Firms 

Wallace International intends to provide a manual of construction-related 
control procedures upon completion of the project. These procedures will 
include profit/loss control and CPM scheduling methods. 

8.4 EVIDENCE OF TECHNOLOGY TRANSFER 

The ratings and assessments found in Section 7 of this report indicate a sound 
baseline for all evaluated construction firms. All personnel interviewed demon
strated some exposure to construction practices and management skills. 

Each construction firm and members of the project management team must be 
responsive to the technology transfer program in order for personal benefit to be 
received. Exposure to the elements of the evaluation, increased usage of present
skills, and responsiveness to the U.S. subcontractor's capabilities should determine 
measurable changes in technological attributes of both the construction firm and 
its personnel. 

8-5
 



APPENDIX A
 

PERSONS CONTACTED
 

1. GOVERNMENT OF JORDAN 

Ministry of Planning 

Boulos Kefeya 

Water Authority 

Mohammed S. Kilani 
Mahmoud Talhouni, Secretary General 
Nadir Abu Arkub, Project Manager of Karak and Tafila 
Ibrahim Abu Shams, Project Manager of Madaba 
Ghazi Abdul - Qader, Project Manager - Northern Six Cities 

Z. USAID/AMMAN 

Lewis P. Reade, Director 
Bernard E. Donnelly, Chief Engineer 
William A. Libby, Deputy Chief Engineer
Aied S. Sweis, Civil Engineering Advisor 
Nancy Carmichael Hardy, Mission Evaluation Officer 

3. CONSULTING ENGINEERS 

Arabtech Consulting Engineers 

Yousef N. Abdallah 
Ali Adib Hattar, Project Manager 
Ziad Nobani, Chief Engineer Construction Supervision 

Department
 
Salti Salim Hanna Qaqish
 
Abdul Latef Ali Hassein
 
Mohammed Othman Hussein Naddaf 
Nabeeh Maroon 
Akman Harrani 

CHZM Hill International 

Buryl Glasser, Project Engineer 
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Persons Contacted 

Consulting Engineering Center 

Aziz Abdo Sajdi, President 
Lufti Hallak, Project Manager 
Ziad Issa Twal, Resident Manager
Izzat Sajdi 
Nader Yousef Kabboushi 
Jamal Omeri 
Mohammad Bahar 

Black & Veatch International 

Malcolm Ross Leitch, Project Engineer 

Jouzy and Partners Consulting Engineering Bureau 

Raji Jouzy, Partner 
Najeab F. Tleel, Project Manager 
Suleiman A. Smedi, Ph.D. 

Engineering-Science, Inc. 

Robert Keaten, Project Engineer 
Thomas Mitchell, Resident Engineer 

4. CONSTRUCTION FIRMS 

Haddad Engineering & Contracting Co. 

Ghassan Haddad, General Manager 
George Billeh, Project Manager K-3 
Bishara Ghawi, Project Manager T-Z 
Akram Sonna, Resident Site Engineer K-3 
Mahmoud Abdella, Resident Site Engineer T-Z 

Madanat Contracting Co. 

Fayez Madanat, General Manager 
Osama Haddadin, Project Manager K-Z 
Naief Nawaieseh, Resident Site Engineer K-Z 

Sinimmar Engineering and Contracting 

Nabil Haddadin, Technical Director 
Naim Tu'mah, General Manager
Abad Sahhar, Project Manager T-1 
Amad Auqlah, Resident Site Engineer T-1 
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Persons Contacted 

Trans Orient Engineering & Contracting Co. Ltd. 

Hani Haddadin, Head of Tenders and Estimating Department 
Hassan Talhouni, Main Office Coordinator 
Suhail Younis, Project Manager 
Mohan Sharma, Resident Site Engineer 

Caddie Construction Company Inc. 

Caddie, President 
Rhett C. Leary, Project Representative 

ETI of North America 

John R. Duffey, President 
Ramzy Kopty, Project Representative 

Carl P. Wallace International Inc. 

Carl P. Wallace, President 
Preston Wallace 

Jordan Contractors Association 

Radwan Hajjar, Past President 
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Questionnaires - Construction Supervision 

QUESTIONNAIRE - GOVERNMENT AGENCIES 

CONSTRUCTION SUPERVISION - FIRST INTERIM EVALUATION 

1. 	 Name of government agency. 

2. 	 Do you feel the technology transfer programs benefited the Jordanian 

consulting engineering firms? If so, in what ways, or how, were they 

benefited? 

3. 	 Describe how each of the consulting firms improved their managerial and 

technical capabilities with regard to construction supervision during this 

project. (If they did improve in your opinion.) 

4. 	 What were the favorable and unfavorable aspects of the technology transfer 

programs employed by each of the U.S. subconsultants? 

5. 	 Do you feel these three Jordanian consulting firms are fully qualified to 

provide construction supervision on a similar project without foreign tech

nical and managerial assistance? 

6. 	 Do you feel there was a significant improvement in the quality of the 

project as a result of using the services of these engineering firms and their 

construction supervision expertise? 
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Questionnaires - Construction Supervision 

7. 	 Do you feel the project schedules were affected as a result of using the 

consulting firms to perform the construction supervision. If so, how? 

8. 	 How do you feel the country of Jordan, WAJ, the consulting firms, and the 

individuals that participated on these projects will benefit from this 

technology transfer? 

9. 	 Do you feel each, or any, of the Jordanian consulting firms will utilize the 

managerial and technical skills learned during these projects? 

10. 	 What do you feel was (were) the most important skill(s) acquired as a result 

of these projects and the emphasis placed on technology transfer by USAID? 

11. 	 Do you know of any external factors that may have affected the technology 

transfer?
 

12. 	 Indicate what you feel are the current strengths and weaknesses of each 

firm. 

13. 	 Suggest any changes or additions you think could improve the technology 

transfer process. 

14. 	 Any pertinent comments and/or observations you would like to make 

regarding this project and its implementation. 
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Questionnaires - Construction Supervision 

QUESTIONNAIRE - U.S. CONSULTING FIRMS 

CONSTRUCTION SUPERVISION - FIRST INTERIM EVALUATION 

1. 	 Name of firm. 

Z. 	 Identify and describe both tangible and intangible evidence of technology 

transfer obtained by the local firm as a result of this project. 

3. 	 Describe what training programs were provided to the local firm, both 

formal and informal. 

4. 	 What in your opinion are the training programs that worked and why; also 

what didn't work and why? 

5. 	 Identify any external influences that may have affected the technology 

transfer either positively or negatively on this project. 

6. 	 Suggest any improvements you would recommend to enhance the technology 

transfer process. 

7. 	 Provide any comments and/or observations you feel are pertinent to this 

evaluation. 
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Questionnaires - Construction Supervision 

QUESTIONNAIRE - JORDANIAN ENGINEERING FIRM 

CONSTRUCTION SUPERVISION - FIRST INTERIM EVALUATION 

1. 	 Name of firm. 

2. 	 How many projects of any type and size were completed in the last three 

years? 

3. 	 How many of these were comparable in size and complexity to this project? 

4. 	 How many of these were sanitary projects? 

5. 	 Were these projects all designed by your firm, or by 	others? 

6. 	 Has the firm undertaken any construction supervision projects outside of 

Jordan? If so, where? 

7. 	 Who are your top three competitors for construction services? 

8. 	 What are the strengths and weaknesses of your firm relative to construction 

supervision? 

9. 	 What do you feel is the reputation of your firm? How would you rate your 

firm? 
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Questionnaires - Construction Supervision 

Prestige - Will only do a quality job regardless of cost. 

Leader - Does quality work but controls budget carefully. 

Me Too - Follows along on advancement of other consultants. 

Close control on budget. 

Price Competitive - Low prices to get volume of work and 

rigorous control on budget. 

10. 	 Number of personnel with construction supervision experience and average 

number of years of experience. 

11. 	 Total number of employees by classification/discipline. 

12. 	 How many employees were hired for this project? 

13. 	 Does your firm carry professional liability insurance? 

14. 	 Ratio of current assets to liabilities. 

15. 	 Average percentage of fees for last three years for construction supervision. 

16. 	 Average annual percentage of increase (decrease) in the fees for, last three 

years. 

17. 	 How were your past relationships with clients, contractors, and designers (if 

done by others)? 
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Questionnaires - Construction Supervision 

18. 	 What test equipment is available in-house? 

19. 	 Did you do materials/soils testing in-house, or did you utilize an outside 

service? 

Z0. 	 What testing standards and material standards do you have in your library? 

21. 	 Do you have a company construction manual and/or a company standard 

procedures manual? 

2Z. Do you have an established:
 

Policy to handle correspondence?
 

Documentation system?
 

Policy for handling submissions?
 

Policy for handling change orders?
 

Procedure for preparing and reviewing progress payments? 

Testing plan and manual? 

Z3. 	 Do you perform minor materials and soils testing in the field (i.e., concrete 

slump, entrained air, compaction and moisture content)? 

24. Did you and do you normally conduct preconstruction meetings and regular 

construction meetings? Are written minutes made of all meetings? 

25. 	 Do you normally initiate projects in a timely fashion and complete within 

budget?
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Questionnaires - Construction Supervision 

26. 	 Describe the technology transfer program provided by your U.S. subcon

tractor.
 

27. 	 What do you feel you have gained from the U.S. subcontractor that improves 

your ability to better perform construction supervision contracts? 

28. 	 What elements of the technology transfer program do you feel were good? 

29. 	 What elements of the technology transfer program were not beneficial or 

could have been improved? How could they have been improved? 

30. 	 What procedures obtained through this technology transfer program will 

your firm continue to use on future construction supervision projects? 
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Questionnaires - Construction Firms
 

QUESTIONNAIRE - JORDANIAN CONSTRUCTION FIRM
 
Page 1 of 3 

Date: 

Company name: 

Address: 

Person interviewed: 
Phone: 

Title position: 

U.S. subcontractor: 

Address: Phone: 

Project name: 

Location: 

Project description: 

Applicable Water/Wastewater System Years of Construction Experience 

Own design 

Design by others 

Construction company age Year formed 
How many employees (Full time) Technical 

Total assets Total liabilities 
What are your present current assets Current 

liabilities 

What is the present artnual volume of work completed? 
What was the annual volume of work completed in 1976? 
Does your company have professional liability insurance? 
Does your company have computer capabilities? 

Administrative 

Yes/No 

Yes/No 
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Questionnaires - Construction Firms 

Page 2 of 3 
Was a master work plan developed for this project? Yes/No 
Does your company have CPM/Network Analysis experience? Yes/No 
Does your company utilize standard field record keeping? Yes/No 
Does your company perform the following? Yes/No 
Shop drawing review Photographic record 
As-built drawing control Change order control 
Manpower control Materials inventory 

Equipment control 

Has ycur company had any claims? Please explain: 

Does your company have the ability to supervise subcontractors? Yes/No 
Does your company receive performance bond from subcontractors? Yes/No 
Where can your company benefit the most from technology transfer? 

Please explain: 

Please explain where your company would benefit the least from technology transfer: 

Does your company have knowledge of local codes? Yes/No 
Does your company have knowledge of the following? 

Off-site work On-site reconnaissance Blasting 
- Concrete work Earth-moving work - Carpentry 

Utility piping Paving work Roofing 

Mechanical (HVAC) Foundation work Plumbing 
Form work Masonry work Electrical 

Structural steel Lath and plaster Painting 
- Safety procedures Plan and specification reading 

Materials testing _ Equipment and tools Q/C testing 
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Questionnaires - Construction Firms 

Page 3 of 3 
Have you worked on projects in the following areas? 

Amman , Jordan , Middle East _, Worldwide . 

Did the technology transfer program exist on other projects? Yes/No 
Does your company perform materials procurement scheduling? Yes/No 
Who has the ultimate project authority for the following activities? 

Project Office Main Office 

CPM scheduling 

Change order negotiating 

Selection of subcontractor 

Materials purchasing 

Progress payment billing 

Equipment rental 

Personnel selection 

Construction method selection 
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Questionnaires - Construction Firms 

QUESTIONNAIRE - U.S. CONSTRUCTION FIRM
 

CONSTRUCTION FIRM EVALUATION
 

Company: 

Person Interviewed: Title: 

1) What is your plan to provide technology transfer to the construction firm? 

Classroom * One-on-One 

* On the Job * Other 

2) Identify "deliverable" items from your training program. 

3) What "training aids" do you plan to leave with the construction firm? 

4) Identify any external influences that may have an effect on the transfer of 
technology process. 

5) Do you have an outline of final report to be provided at end of project? 

6) What is the duration of the construction project? 

7) What is the approximate value of the prine contract? 

8) How many man-months of effort will you, the U.S. construction firm,
provide to the Jordanian construction firm? How much will be provided in 
Jordan?
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Questionnaires - Construction Firms 

QUESTIONNAIRE - PREVIOUS CLIENTS - PAST PERFORMANCE 

CONSTRUCTION FIRM EVALUATION 

1) Name of firm: 

Z) What was constructed; the estimated value and duration of the contract? 

3) What was the relationship with: 

* Client? 

Construction Manager? 

Subcontractors? 

4) Was the project documentation satisfactory? 

5) Was the job completed: 

On time? 

Within budget? 

6) Were there any claims? 

7) What are/is your general impression of the company? 
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Questionnaires - Construction Firms 

QUESTIONNAIRE - GOVERNMENT AGENCIES
 

CONSTRUCTION FIRMS EVALUATION
 

Agency: Person Interviewed: 
1) What is the reputation of each of the construction firms with respect to the 

following? 

A) Firm in general 

B) Senior management 

C) Quality of line management 

D) Field supervision and quality of work 

Z) Have the contractors done work for the agency previously and were these 
projects completed on time and within budget? 

3) What were the firm's strengths? 

4) What were the firm's weaknesses? 

5) 	 Was the agency supplied with the appropriate project documentation and 
final records? 

6) What, in your opinion, should eaich firm try to acquire through the transfer 
of technology from the U.S. construction firm? 
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Questionnaires - Construction Firms 

SCORING METHODOLOGY/PROCEDURES 

CONSTRUCTION FIRM CAPABILITY INDEX 

With the exception of Category I, Key Personnel, no explanation is raquired in 
addition to Table 8-1 to complete the rating form. The following is a description
of the procedures to complete Category 1, Key Personnel of the Construction 
Firm Capability Index (CFCI). 

Step 1 - Complete the two Questionnaires - Construction Firm,
 
Key Personnel Background and Related Eperience.
 

Step Z - Complete Elements I.A.1 and I.B.1 (Education and Registration) and 
Elements I.A.2 and I.B.Z (Experience) of the Construction Firm 
Capability Index Form for both the Project Manager and the Project 
Site Engineer for each construction company, using the following 
guidelines. 

Education and Registration 

College or University work 6 points 
Bachelors Degree 7 points
Masters Degree 1 point Total = 8 
Doctors Degree 1 point Total = 9 
Professional Registration 1 point Total = 89 9 or 10 

Total maximum 10 

Experience 

Total years of experience after graduation 
1/2 point per year up to 10 years Maximum 5 

Years of experience water and wastewater 
facilities 
1 point per year up to 15 years Maximum 15 

Years with present firm 
1 point per year up to 10 years Maximum 10 

Total maximum 30 

Step 3 - Complete the Key Personnel - Individual Assessment Rating Form. The 
information needed to complete this form is contained in the 
Questionnaire of the Key Personnel, Related Experience, together with 
the following guidelines. 
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Questionnaires - Construction Firms 

Individual Assessment 

Education: Yes = 1 point, No = 0 point 
Experience: 1 point per year up to 4 years. Maximum of 4 points.
Point Average is the total number of points for education and 
experience divided by 2. The maximum point average is 2.5. 

Element Score is the point average multiplied by the weighing factor. 

Category Score: The sum of the element scores. This score should 
then be compared to the corresponding rating of Table 7-1, and 
transferred to the apprupriate places in Category I, Key Personnel of 
the Construction Firm Capacity Index. The maximum points for each 
of the three subelements of Project Related experience in Category I, 
Key Personnel are: 

Engineering 
Project Management 

12.5 points
37.5 points 

Quality Control 55.0 points 
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Questionnaires - Construction Firms 

QUESTIONNAIRE - CONSTRUCTION FIRM
 
KEY PERSONNEL - BACKGROUND
 

Name:
 

Company:
 

Position:
 

Education level (Circle): B.S. M.S. Ph.D.
 
Registration:
 

Technical specialty:
 

Years of construction experience:
 

Years of construction experience water/wastewater systems:
 
How long have you been with this company?
 
What do you feel are your strengths with regard to your job?
 
What do you feel are your weaknesses with regard to your job?
 
Have you used CPM network scheduling?
 

Explain:
 

Have you been involved in any claim Jssues? 

Explain: 

Interview comments: 

Please give last project reference: 

Name: Address: Phone: 

Attach biodata to form. 
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Questionnaires - Construction Firms 

QUESTIONNAIRE - CONSTRUCTION FIRM 

KEY PERSONNEL - RELATED EXPERIENCE 

Name: 

Company: 

Position: 

Education 
Yes/No 

(Years) 
Experience 

I. Engineering 
Civil Design 
Mechanical Design 
Electrical/Instrumentation Design 
Construction Management 
Contract Administration 
Surveying 
Cost Estimating 

II. Project Management 
General Project Management 

Schedule Control 
Cost Control 
Change Order Proposal Development
Material Inventory Control 
Manpower Utilization Control 
Shop Drawing/Submittal Control 
Daily Project Report 
Daily Diary 
As-Built Drawings 

I. Quality Control 
Water/Wastewater Construction 
Pipeline Construction 
Concrete Strength Testing
Formwork Construction and 

Reinforcement Placement 
Soils Compaction Control 
Water Stop Placement 
Equipment Operation 
Mechanical Installation 
Electrical Installation 
Instrumentation Installation 
Operation and Maintenance 
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Questionnaires - Construction Firms 

CONSTRUCTION FIRM
 
KEY PERSONNEL - INDIVIDUAL ASSESSMENT RATING FORM
 

Name: 

Company: 

Position: 

0-4 
Yes/No (Years) Point 

Education Experience Ave. Factor Score 

I. 	 Engineering
 
Civil Design 
 0.5
Mechanical Design 0.5
Electrical/Instrumentation Design 0.5 
Construction Management 1.0 
Contract Administration 1.0 
Surveying 0.5 
Cost Estimating 1.0 

Total 

II. 	 Project Management 
General Project Management 1.5 
Schedule Control 1.5 
Cost Control 1.5 
Change 	Order Proposal


Development 
 1.5 
Material Inventory Control 1.5 
Manpower Utilization Control 1.5 
Shop Drawing/Submittal Control i.5
Daily Project Report 1.5
Daily Diary 1.5
As-Built Drawings 1.5 

Total 

MI. Quality Control 
Water/Wastewater Construction z.0 
Pipeline Construction 2.0 
Concrete Strength Testing 2.0 
Formwork 	Construction and
 

Reinforcement Placement 
 2.0 
Soils Compaction Control 2.0
Water 	Stop Placement 2.0
Equipment Operation 2.0
Mechanical Installation 2.0 
Electrical Installation 2.0 
Instrumentation Installation 2.0 
Operation and Maintenance 2.0 

Total
 

D-11	 /39
 



APPENDIX E 

GENERAL CONTRACT REQUIREMENTS FOR
 
TECHNOLOGY TRANSFER TO CONSTRUCTION FIRMS
 

FROM U.S. SUBCONTRACTORS
 



General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

SECTION 001Z0 

TRANSFER OF TECHNOLOGY 

PART 1 - GENERAL 

1.01 Description 

This section covers the requirement for a United States construction firm in the 

role of a subcontractor to assist the prime Jordanian Contractor through training 

and technology transfer. This will include the preparation for the project 

execution, the completion of the project and the organizational and commercial 

aspects of the construction industry. 

1.02 Objective 

The objective of technology transfer is to upgrade the capabilities of the prime 

Jordanian Contractor to successfully undertake and complete construction acti

vities. 
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General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

1.03 Methodology 

The suggested method of technology transfer is through formal (classroom type) 

training, on-the-job training (OJT) and one-on-one training as opportunities 

present themselves. 

PART 2 - PRODUCTS 

2.01 General 

The products of this Division shall be within but not necessarily limited to the 

following items and shall be used to determine compliance with contract 

requirements: 

2.02 Bid Preparation 

a. Analysis of Contract 

b. Analysis of Specifications 

c. Analysis of Plans 

d. Quantity Take-Offs 
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e. 

General Contract Requirements For 
Technology Transfer to Construction Firms 

From U.S. Subcontractors 

Construction Methods 

f. Selection of Equipment 

g. Selection of Staff 

h. Project Schedule 

i. Any Other Items (Guarantees - Bond - Permits 

- Letters of Credit - Etc.) 

- Taxes - Insurance 

j. Subcontracting Arrangements and Contracts 

k. Offshore Materials Procurement 

1. Cost Estimate 

m. Financing Plan 

n. Cash Flow 

o. Bidding Strategies, Preparations and Procedures. 
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General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

2.03 Project Execution 

a. Planning and Scheduling 

(1) Work Elements 

(2) Personnel 

(3) Materials, Local and Offshore 

(4) Equipment 

(5) Subcontractors 

b. Initial Submittals on Bonding, Insurance Coverage, Etc. 

c. Shop Drawings 

d. Certified Shop Tests 

e. Materials Testing 

f. Material and Equipment Shipping 
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General Contract Requirements For 
Technology Transfer to Construction Firms 

From U.S. Subcontractors 

g. Progress Reports 

h. Other Required Reports 

i. Voucher Preparation and Submittals 

j. Payroll 

k. Cash Flow 

1. Administrative Concerns (Customs-Labor) 

m. Project Claims 

n. Project Records 

o. Occupational Safety 

p. Quality Assurance 

q. Equipment Installation - Factory Rep and Inspection. 
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General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

2.04 Project Completion 

a. As Built Drawings and Records 

b. Equipment Manuals and Data 

c. Operating and Maintenance Manuals 

d. Spare Parts 

e. Project Acceptance Procedures/Policies 

f. Start-Up Period 

g. Maintenance Period 

h. Site Cleanup 

i. Disposition of 

(1) Personnel 

(Z) Equipment 
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General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

(3) Resources 

j. Claims 

k. Final Payments 

1. Records Completion and File 

2.05 Commercial Aspect - Construction Industry 

a. Occupational Safety 

b. Overhead 

c. Advertising 

d. Company Planning 

e. Public Relations 

f. Product Improvement 

g. Marketing 

h. Client Contact and Relations 
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General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

i. Organization Structures and Alternatives 

j. Financial Records (Bookkeeping) 

k. Skills Enhancement/Training 

1. General Organizational Improvements 

m. Certification/Licensing 

n. Role of the Construction Industry 

PART 3 - EXECUTION 

3.01 Location of Work 

The project itself, both in the office and in the field, shall be the principal 

location of the technology transfer. It is anticipated that virtually all the 

technology transfer will take place in Jordan. 

3.02 Training Aids 

The use of normal training aids such as text books, charts, films, chalk boards and 

seminar are encouraged for the more formal training programs. The Training 

Aids/Reference Materials shall remain with the prime Jordanian Contractor. 
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General Contract Requirements For
 
Technology Transfer to Construction Firms
 

From U.S. Subcontractors
 

3.03 Training Plan 

The subcontractor shall submit to the prime Jordanian Contractor a training plan 

which will define how and when the items listed under Part I will be provided. 

The training plan is due two weeks before submittal of bid. 

3.04 Completion Report 

At the end of the project, and not later than two weeks before substantial 

completion of the construction works, the subcontractor shall submit to the prime 

Jordanian Contractor a report including the technical material courses, lecture 

notes, standard forms, data, lists of suggested reference books and other material 

used in achieving the transfer of technology and training objectives. 

PART 4 - PAYMENT 

No separate payment will be made for this item. 

The entire cost of the training and transfer of technology will be included in the 

costs of other items. This item will not be considered as an extra work item. 
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APPENDIX F 

CURRICULUM VITAE - CONSTRUCTION SUPERVISION
 
PROJECT MANAGERS
 

AND
 
KEY PERSONNEL
 



CURRICULUM VITAE
 

OF
 

PROJECT MANAGERS
 

AND
 

RESIDENT ENGINEERS
 

ARABTECH CONSULTING ENGINEERS
 

CHZM HILL INTERNATIONAL 



, ....l,r NCNEq
-- N C,\"(%r ,AMMAN 

P. 0. BOX- JORDAI7 3-2. 

:Ref
5 0 1/8 5/ 6 4 13
 

Date 14/9/1 f1 /4 

II.E... The Presidpnt.. . . -.. . . . . . . 
Water Authority 
 .
 ,.,
 

Subject : TAFILA & MA'AN PROJECT
 

SUPERVISION STAFF
 

Dear Sir, .-

Reference is made to your letter of intent Ref. WA/7/2/19693 Dated 11/9/85
and in accordance with the supervision Agreement signed on Sept. 14t,,1985.
 
We enclose her.,th the C.V. o'" V.-. 
 Yousef N'aji Said Abdulah who will be
 
our Project Manager 
.
 
Mr. Abdullah wi
1l start h!i dutiros 
as soon as we have your approval.
 

Yoursj faithfully
 
ARAOTECH CONSUL TING Et,N',rrt?5
 

I.A. ABU A',YASH
 

encls:
 

BEST A7A1'h7 hOCUMAde:AT
 

'r'tFir* fln Zagid Stree~tShke shmisam 1 eI~tifri:u,17 61 .1,01 TIf-I. 21705 Hitbltc*.1o Cihe Address ARBTrCH A MA 

http:Hitbltc*.1o


YOUSEF NA'! 
SA!#' 
 " LAH
 

FOATF 
OF BIRTH
OIRTH 


SOCETI EDUCAION"
N 0 

SOCIETIES & HONORS 


PROFCSSyQNAL EXPERIENCE: 
Ma8y 1980-JulY 1985 

0c~ober 1978-May 1980 


February 78-October 78 


Oec. 1976-Feb. 1978 


14
 
1940
 
8.Sc. C.;.v Engineering 1969 -


Civil Eng..eer - Project Manager. 

Cairo Universi.V

Member of Jordan Society of Engineers.
 
Member of Kuwaiti Society of Engineers.
 

Internationn! Contractors Group (ICc) Civil
 
Engineer as follows:
 

- Halab Scuare to Nissour Souare Road Project
Baghdnd 
- Iraq, in the capacity of Deputy
 
Areo Mannger.
 

- BaghdAd Sewage Contract I Project, Baghdad
Iraq, in the capacity OF Oeputy Area Manager.

- Assafar Motorway Extension Project Kuwait

in the capacity of Contra-tr- Agent Represen
tative.
 

4
Stad.
um and HorseArena at King Abdulaziz
 
Military Academy (KAMA) Project. 
Riyadh

Saudi Arabia in the capacity of Authorized
 
Area Manager.
 

Mohammed A. Mohsin Ai-Kharafi Co. 
- Civil
Engineer, Project Manager., 
 I. -.
.

Marwa Trading and Contracting Co. 
- Civil
 
Engineer ;n 9ayan Houses Project (Buildings

and Civil Works for 327 Houses).

Kuwait Foreign Trading Contracting & Invest
ment Co. (KFTC!C), Project Engineer /Manager,
Workers town project for 5000 workers. 
 The
works include about 100 residential buildings,

Mosque, Power Stations, SuperMarket, all
 
services and civi! works.
 

BESTAV1AIED U~t 



Cont'd Yousef A:,'la...
 

July 1972- Dec.1976: 
 Ministry of Public Works Kuwait, Project
 
"qineer/ Manager as 
follows:

- Construction of Roads, stormwater, sani'pry
 
sewerage, water supply net, telephone routes
 
and electrical ducts at Doha.
 

- Construction of Roads, stormwater, sanitary
 
sewers, water supply net, telephone routes
 
and electrical ductn nt Rai Area.
 

Nov. !969-July 1972 
 Ourhan Kuwaiti Contracting Co., Site Engineer
 

as follows:

- Farwaniya Neighbourhood Centre Project,
 
Clinic, Police Station, Administration,
 
Librnry, SuperMarket, Cafe' ...
etc.. with
 
all civil works and services.
 

-
 Nuzha Storm Water Culverts Project. 
 Two vents
 
box culvert 4000 m.r. of about 25000 cum.
 
Reinforced Concrete.
 

- Coastal Road Project 
- Fahaheel and Fintas.

House Connections for Shamiya area and
 
low income houses.
 
Safarat (Embassies) Area Road Project.
 
Roads S/W, S/S and other services.
 

BEST AVAA
 



SALT! SALIM HANNA QAQISH
 

1OS.TION 
 Civil r.nolneer
 

IIATE OF B!RTU 1948
 
D)UCATION B.SC Ctv.' r-?.neer.ng lAn Sdms University
 

Cairo, 1974.
 
orrSSIONAL TRA.JINC: 
 Tra!n!.ng course about sewage refineries in 

Harxiari - 'luctest. 
'.OCT.ETIES & HON4ORS: Menmber of 2ordan Engineers Association.
 
;ROr-SSIONAL EXPERIENCE: May 1984 - uptodate -Executivepro~ect Manager 

4of 27floor bu..l.ng (in She.ck Mohammad Baqer

Company). lhvs building is being built in Amman near
 
Tabarbor City.
 

June. 1983 - voy ..9A4 - Protect Manager of Northern and 
Southern Cit'.es trolcts inW.S.C and then in W.A. 
These pro.iects conposed of !.NY,' --net works 

2.Sewjtje net works
 
3.W.Tanks.
 
4.Sewdge Treatment-plant.


Feb 1982 - June. 1983 Supervising Engineer and des.nner 
In hiso)n Off'.ce. 
Jan .1981 - Feb. 1982 Superv!si.ng Engineer and designer
In many Offices; ('ama Abu Jebard Office, Basem [''Oqa 
office, and A.u 3ejdra Company ofrice. 
Mar.1990 - Jan.1991 - Manager of one part of the nine
 
parts of Ammdin. (In Municipdlity of Amman).
 

Apr 1975 - Mr.1980FxecutiveEngineer in water sIipply
 
corpordtion.

Proiect in W.S.C. -I- Water net works of citieF: l,,t=
 
Eerd,Ydrqa, Siroot, Alook, Hashemela, YajuuzOme. 
l.&,dtin,

Qastal, lo0-sainelah, Aqaba, Dissi , Homalma, Abu Harnnor,
 
Thebdn, C.ir-ndal, M1'an, Orq Eloo, Balamd, Ain L.deek,
 
AJloon, A'.n L' s, Eldlail, Azrak, H4, Elaqeb, Zatany,
 
Zay, Yazeede'eh, Lamad Ras Munlf, And Beqaa.

-2- Water tan<s - Elevated and oround tanks of a.. the
 
cities mentioned before.
 
-3- Water pumrn stat.ons of all the cities mentioned before.
 
Feb.1975 - Anr. 1975 Engneer under Training in tinlstry
 
of public %orks. Superv.ising buildings.
 

http:Superv!si.ng
http:Tra!n!.ng
http:r-?.neer.ng


-- 

PURYL '. GLASSER
 

EDUCATYON:
 
B.S. Civil Enginearing, 

Unive,-st,, of Wyoming
 
Graduate studies soil m1echanic:;, 
 41rvard University
 

Construct

anC.

a,!cWast.on Mana
~e
igpment--ons


Co11 u0 
-:sf 

*" tc D on 

TreatmenVt-
Otle t loll * ump ,tr
* .. .. r o 
* Pump Statat~tions *Stor-m -- -- ..
Outlet Works Drainageu lu on * n-Swage* aterEarthfill hams amd Dikes 

* .iillways

* BridgeJ * andCommercial BUl-dn * Irrigation Canals, Cor act
"';t Estimates 


* Scheduling sl ra ond
 
" 
 Ontract Administration
 

-IENC: 

international
 

Ca -'-ructionT
 r
nn e r Consultant, 

Y- IRC/Engineeri


'982 tb -a g
to December oo , I- "-)98"). od,p
Government Assiqned Colordo (September
of -RI as consultant
Larka
:-rrcia to the
on 
 AdV.sed and assisted the
rrtiqag, personnel in the rehabilitation 

of a large


systeu involving layout, function, scheduling

Costing, equipn. t selection, and completion of
ProvidedconlstrIctollU.S.A.I.D. with assurance of comoletion 
and certi£2cation of the construction.
 

Evnerience: 

Domestic
 

Resident
Co-.-
..
o F- Enqyneer
- PRC/Engineering
rnjRt1c-n•tr-
 .- -- to Consultants
Seotembe Inc.,
1982 Englewood
.
 onitrd cntruction
 

of water resource Projects including dams, appurtenant
ensuring 
 and other civil works. 

flood control channes structures
 

In charge of
 
qua--y control through field testing and inspection.
Consulting Encineer-Cost
...--1--S"_
ce ,c-ecolor.o
d!Con.o eosr 5 ~ io Mdmnaqcrm.en.a-" ppe _d oeroj3ectslnstallation, 7 : -1-- - M1 ConsultantsT'water included
distribution 


(2. systems, storm
n pi e ± s~ a l t o
4".meter), (Pipelines
concrete and steel water storage tanks, water and
 
wastewater 5 from 64 in-h to 9 
-inch
treatment plants, (three wastewater

plants of 1,892.5 cubic meter/clay each), 
 treatment
canals, siphons, and 
Lndustral buildings. 

as well as bridges,
working with architects and engineers during design;
 
Duties included,
 

setting 

conducting desiqn revlewis for con,,truction
up schecules; reviewing
t!r. feasibility;
 
with architects, 

est-mates, and subcontracts.
 
Glasser also supervisud 


engineers pro3ect engineers; 
consulted
and project engineers in problem
 
solving, contract administration, 


o.d contract nergotiations
 

http:Mdmnaqcrm.en


BURYL L. GLASSER
 

during constructioL phase. Cozt..ted with clients andmaintained1 high client rclationships. Supervised final
acceptance of all projects.
 

Posident EnqinCer, U.S. Army Corps of Engineers, Denver,
Col3oradJ71 ,u7>. 
 7).Supervised 
 thi construct4
 on of two
m.' or earthfi!led dams with concrete spillways and outlet
works. 
 The dams are located wit'in a large metropolitan
area and required close coordination with state and local
en.oities during relocations ot water and wastewater
facilities, highways, irrigat-on canals, railroads, and
residential areas. 
Supervised 
a $1.9 million debris removal
rrneration in conjunction with the Big Thompson "'ver flood
between Estes 
0ark and LovelanO, Colorado.
 

":istant 
Resident Engineer and Construction Enaineer, U.S.
A :y Corps of1 Ineiners (!961-.') 
 In chare of monitoring
quality of -Dnstruction for a 802
 -megawatt ,Jwer.'.uuse and
for a multizrpose dam spillway. 
Administered the contract
on the sp..I-way earthwork and relocations of - major multipurpose dam. 
Also in char,-,, 'on2.i.oring construction of
'~i-ghiways, irri-yation ccar, 
 "d oump stations, and for the
construction of 
two new towns.t,
. which inclided a 378.5
'.'ic meter/day wastewaer tri, ,tment plant as well as 
other
water and wastewater facilitlies.
 
Resident Construction Enain,-or, 
 S. Army Corps of Engneers

(L958W-962. In charge of bu-,!ding a military base.
Responsible for monitoring cru.lity of construction 'or major
buildings, site work, and utlit.es.
 

Design Engineer, U.S. Army Corps

-Tnvolved .Ln v0. 

Engineers (1954-1958).

""s engineering assignments including design
of dam project structures, and si.e-related support facilities.
 

Professional Registration:
 

Civil Engineer: Iowa
 

DE/60D/094
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.dU**df...4vu"q As0,J 

-217d05 *Rarzc410'*~~LL 
AUTO LINE TEST PASSELP, 

DEC 19 85 0~331 

Cm2m Covs
 
DEC. 17s 1965
 
Adlt3.A,
 

FRkC.*: I kVIN%,, LIL LMIlsU IASR.VqI
COP: PAULA 14'1*06411L.A 

YESTEFDAY'S TEtE4 i..:1t1i 1ujtLURYL (GLA1,tER FAILED TO I1NCLUDE
HIa 41ATEN AtID 10ATE(4..;b 01116* I1.1 F. CCIO IFIED
IHL EX1,rRIICEFRECONiD AMENUED A.!. FQ.LL'.I.It. 1wi Li- AfUITIOIIAL r.. TH!', IfiF9't~1 AION. 

DATE FLAICE Kji I I rLE FIRM 

6.-54 VILIi S130"., HrI'.AUJLIC "ESEARCH U.S. ARM?10Ir~ t,-. I IIpIH 1 IILEkr COkPt 40' ENGINEERS 
0-55
 

0.-55 OMAHAs %-.RirjCrTjRAL MASGN U.S. ARMYTu NEUKAt-l A IO4. IIILER COIPS OF ENIGIIIEERS
3-53 

3-58 :ievefimc.I PEIvriir L:*IISTkUC- Us:. ARMYTO 10.4414s rio.-e cI'io .. ,' CORPS OF ENGINEERS6-61 fAI-.jdLL L.*.,L* 

8-61 - CHAK3eERLAIN, A~tirrvir I'k:IDENT 
 U.S. ANhiVTO 6. DA011A k14CIjLI h - f"IK CORPS OF ENGINERb8-67 IAIJ I I IJ, IE a" 
I.J.2IhJ~ti.PLAIT& 

8-67 ,EteVERs OF, 1LLIIT ir. 'i'..r 14J U.S. ARMYTO C'jLujr4Ab. LI 1'il .e U.'do,~ AND CuRPS OF ENGINEERS 
WAI'rh AIMI L.',ATER 
F1... I 's .L o ArIN . 

2-77 DEIIVEF, CIAI FIPjf 11e.114 PRIVATEMANA.E- CONSULTING10 CI:'LOJACIO MLNI UI.ILFINm--teVI CINSULrANTS
4-81 1 10 L-iVELY.FMI NT )INC. 

A-61 D~iiVEls H ATEPI 
 04,O)iL IANT S'. LF-EMPLoeWED 

Q~-8 IrI .t 

1U.11 hL.Im12-81 PAeRA. C 1:441.INI:LR PRIVATE CI.*sSULTINdGTO COLONAO L.J4-. *wj-)%I~LI? e0s.- FIRM--PRo. EIvIIFEorV-62 fh-'L FAIL!rIE,:. IN,. WNEIRNAI1ONAL 

9-32 ,RI LANf-A i Y*-irqIJCT I I14EER tX-:NSIJLT u,4;ItmIi' PPIVATETO 6*CIIIJLrANIT f~i IgE FIh.M--FHC Ehi'.IIIEER-
INC O;.V~.4I21"F 1141; IIIIVERNAT I'NAL 

I 1115 CIE IVE~. C' ,iI. iL- PRC... .. EIw I ILEirI4HG10 COLQRIAD:., LL.-IL .'F L-LIA irirEItI. OUALPRESENT 
 A14AI IFI1114NiffA 11;11
mEt4 r 

HE HAS ALSO CER~TIFIED THAT TtiE FOLLId0,It; 11FORMATION IS TRUE. 

DATE O:F BIRTH: rACH 31!1.C,
TPLA,:E OF P H: LITTILE t.le)vAo IlMA,


DATE OF CIJLL LrE I'hQ.DAT loii: -1JuE~ i# 195A
 
SCHOOCL 4RADUArED FbI..: 'I~i.i,TY sF bF(OMING
 

WE REALI21E THAT YOa'UHAVC REloULt.ED CCRTIFICATES WHICH WILL FOLLOWeH13W4VCk IT fA16k Is tFWILL rImE ~T rHLM 114.0 THE APPROPRIATE SAWURCESAND HAVE 1HLI4 NOlecI. ZC~E. ii, rtit MLAIII ImF. 1E THOUGHT THIS TELEXMAY? BE HELF 'JL. 14E W1ILL '.EIIU tuiE W)W:RnIZED CERTIFICATES AS VjONAh WIE)NE#EIVL THEm III LeI.IP 'jFrIJE. 

2170 5 A BIar. O.. -
AB'jVC VIA I II 15k ~ .s~ 
PLLA ICPLY, 1~.11.4 ~ IA IT I , ACCESS CODE 42230V 

http:REloULt.ED
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CURRICULUM VITAE
 

OF
 

PROJECT MANAGERS
 

AND
 

RESIDENT ENGINEERS
 

CONSULTING ENGINEERING CENTER
 

BLACK AND VEATCH INTERNATIONAL 



c.E c. Consultng..naineering CrntpVe 

-- L r 
I J., 

Projects Manager 
 Ref.: 251,14 18.9.1985
 

Projects Dept.
 

Water Authority
 

Amman - Joran
 

Subject: 	 Madaba & Karak Water &
 
Wastewater Projects
 
Supervision Project Manager
 

Dear Sir,
 

Enclosed are the CV's for four engineers nominated for
 
fhe rank of Project Manager for the above mentioned projects.
 
ihe four engineers are:
 

1. Moein Sha'er - 16 years 

2. Lutfi Hallaq - 134 years 
3. Ali Hatamleh - 11 years 

4. Samih Abu Sheikha - 13 yenrs
 

You are kindly requestpd to nominate one of the above
 
mentioned engineers as a Project Manager 
as soon as possible
 
so that we can continue our supervision work.
 

Yours sincerely,
 

Aziz AbdS ajdi

President
 
CEC.
 



B I D AT A A% A. ~u 

NAME 

DEGREE 

DATE 

rvPI-vrR 

T!TT["DESIGN 

WOP( 

LUTFI BAKrR YOUSEF HALLAK 
M.Sc. IN TRArFTC HIGHWAY r:NrIy".RING 
UNIVERS-TY OF STqATPCLYDE -U.K. (1974) 
B.Sc. Mou,,el University-Iraq (1972)
JULY 197h - AUGL'ST 1975 
W.S. ATKINS PARTNERS - ENGLAND 

CNCINF.R 

During this period I worked as a designengineer al the Highways & Bridges Divisionof the above British F'irm , during which Iworked in the design of' contract No. 4 ofM11 ( London - Cambridge Pighway ) includingroadworks, bridges , storm water drainagu. 

OAT'-

!:vnDYER 
SFPT.197', - V'!T. 1977 
AL-JAZIRAH AL-ARAB!A EST. 

rVTLE 
SAUDI ARABIA 
PROJECT MANAGR 

'#OR' 

DATE 

EMPLOYER 

TITLE 

: 

Dur:ng this period I worked as a orojectmanager of A!-ilafair Road of 3.5 Km. long,3 5m. w de. in Mnroea . Lnr' on I worked asa project mana.,,r of the saintary drainageof Muna - 'rL:J in 'Acca using 20 cm.,30cm P.V.Cpipes with 7 Km. length which ends ,.- the sewmnetre Itment planl .After which I worked as a sil.eengineer of Al-Oiah Mosque water reservoirs .which consist of' two R.C. reservoirs , each ora capacity of" 12000 m3 of water wiLh a pumpingstation to pump the water from- the lower reservoir to the upn,,- reservoir. 

OCT. 1977 - NOV. 1978 

CONSOLIDATED CON T RACTOR COMPANY ( C.C.C.) 
SAUDI ARABIA - JEDDAH 

SITE ENGINEER 

WORK( During this period 10 worked as a site engineerin Jeddah 3 P'vsalination and Power Plant projectwhich is an industrial project with a cost ofmore than 2000 mill],,n of S.R. In this project Iwas in charge of constructing the Control RoomBuildings as well as the 380 Kv. switchingstation of Lhiu project beside the necessarynetwork of storm water drainage, sewarage
network , fire resistance network. 



-2

DA'E : NOV. 1978 - '..." 1983 

r 'vo,nyrR : ENG!\," R!NG PR(UJ'.:TS ESTABLISIMLNT (E.P.E.) 
TITLE 
 SITE ENGINFIR
 

W90K : During this pnr'znd I worked in 
East Jeddah
Airport Road ( Inlerchanges 8 & 10 A ) witha cost of'more 'Y'p 350 million of c.R. includinqroadworks , h,',cles , stormwater 0 Jinage ,eLecLriL.,1 ! ,i . Altar which I workedthe last thref, ytuir's 
for

in Shrafia and Al-Sittenviaduct whjrh is a 5 Ki. dual carriageway bridrgein addition to 4 he necessary ramps , stormwalerdrainage , srewarage network . eler'trical lighiriqaid landscap, t . Ihis, pro recL has a cost of more
than 600 millon of S.R. 

'A 
 MAY 1984 
 1"984
 

EYPLOYER 
 HETTIN GENERAL CONTRACTING COMPANY 
 - JORDAN
 
TITLE 
 PROJECT MANAGER
 
wn"'< : 
 During this pertod I worked with the 
above
menLioned company at ajouz - vu.ileh roadwith 40 m. wid''"1 , 3Km. long with estimated
cost of 4"'" i- rid Jordan Dinars. 

DATE . III'._. r 84 - , r% 

FrnPr.OYER CONhULTING ENq'NrERrNG CENTER 
 (C.E.C )-JORDAN
 
TITLE 
 PROJECT MANAGER 
W0 X'R Supervising Iho ConslrucL ion or Sweileh Inter

change which oun!;;,ts of a bridge , lunnel andthe necessary 
ramps. service roads 
, storm waterdrainage , with an estimated cost of 3 million
Jordan Dinars
 



--

MALCOL4 ROSS LETTCH
 
CONSTR .CTTON n'"0J,'"' MANAGER 

r'CitrAT(ON: Bervickshire 111gh SchooJ , Scotland, Science Courses, 1937-1943
B.S.. Civil Fnginet.rtng. St. Andr, ws University, Scotland, "946 

PROF SS tUNAL 
,'ALIFTCATrONS: Registered Professional Engineer: Province of British relumbia, Canada
 

TAKtIAE(S): English, French
 

CTTTZE'NSHIP: 
 Canadian
 

PROFESSIONAL 
EXP %9 r ENCE: 

L985 Senior Resident Engineer - Black & Veatch International
 

Principal representative of the Project Director in charge of supervision of construction of new and rehabilitation of old wastewater pumping stations, force mains.gravity sewers, culverts, and treatment 
works for Greater Cairo, Egypt. 
 Rehabiltation works approximate $50,000,000 and 
new works approximate $80,000,000.
 

1911 Project Engineer - Parsons-Daniel 
Joint 
Venture, King Abdulaziz International
 
Airport (KAA), Jeddah, Saudi Arabia 
 $ 

Construction Manager's 
field representative 
on major rehabi' fs''tLon works at King
AbduLaziz International Airport. such as those on the Haj Terminal pylon basis, onthe Control Tower Base Building, and on Souththe TerminaL Building. 

LQ9_!°°5 
 Ceneral 4anaper of Con!,truction - Parsons-Daniel Joint Venture, King AbduLaziz
International Airport (KAIA), Jeddah, Saudi Arabia 

Principal renresentative of 
the Prolecr 
Director with prime contractors, designers,
government cutractors, and suppliers involved with the project and with the airnortoperating 
authority. Responsible for 
 overalJ project coordination between theclient, the designers, and the conbtruction contractors by initiating and foLLowingup on the action requirt., to 
enqure smooth development of the project 
from conception to completion Coordinated neree.ary support for constructlon from the operations support 
departments ot the construction 
management organization. Managed
Construction Department staff of 27 4'-41striateq and 12 TCN's. Ongoing project valueat time of appointment as Ceneral Maniager of Construction +/- US $00,000,000. 
L980-1913 
 Project Manager - Black & Veatrh International 

In charge of supervision of construction of a grain handling facility in the Port ofAle-tandria, Egypt; al~o of a tiLlows, oils, and fats terminal in the same area, hothprojects being USAID-funded, ind constructed to US standards. 

The grain handling facility involved concrete foundation work, the erection of50 bolted steel storage tan- and bagging bins, screw and drag 
conveyors, and
related steel erection. Conirzuction by rgyptLan contractor.
 

The taLlows, o ls, and fats terminal project, built by a US construction company,involved soils dentifiLation bv t:n drop wight method, tank erection, and pLpelnesinstallation together with ""tlding construction. Project value is approximately 
$30,000,000.
 

1977-1980 Construction wanager - Tippetts-Abh, tt-McCarthy-Stratton, New York, USA 

Advisor to the Resident Engineer and site inspection staff of the .1inistry ofDevelopment and New Communitite on act phases of civil construction of the 
Ahmed
 
i1amdy Tunnel Project, Suez, Egypt.
 

This work involve4 .unnel driving (by shield), surface building conbtruction forventilation buildings, and other associated structures, together with a considerabLe 
,amount of precast concrete construction. 

li)lfl5 
H13AJ 1 
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MALCOLM ROSS .1ITCH 

PACE 2 

I'PIF'ESSTONAL
 
'FI ',CE (Continued)
 

t975-1976 
 Chief of Marine 	Operations - Ralph M. Parsons 	Company, Pasadena, USA
 

Resident supervisor on constructton of a new port at lethioua, Algeria, invoLving
dr,,,',tlng, piling, precast 
cncrete construction and l,1%' ,'ation, and insitu con
crete construction. 

1974-1975 
 Resident Engineer - Tippetrs-Abbett-McCarthy-Stratton, New York, USA
 

Supervised field studies 
concerning preparation of Master Plan and design of industrial and commercial 
port complex Pa,-t,of Algiers, Algeria, consisting of 6 km longbreakwater, berthing faciLities for Large tankers, LNC carriers, container shipq,
general, 
and bulk cargo 	vessels. Carried out Liaison work between 
field, he,,d

offic, and the 	client.
 

1973-1974 
 Powerhouse Engineer/Asststdnt 
Project '1,nager, International Power & Engineering 
Company, Canada 

Supervised inspection staff on construction of powerhouse, penstocks, and ancillary

works for Kootenay Canal Project, British Columbia, Canada.
 

1969-1972 	 Assistant Construction Manager - ri."'. Engineers, Ltd., 	Vancouver, Canada 


In charge of coordtnation of construction inspection for earthwork, concrete
struction, structural 
con

steel erection, and equipment instaLlation fur iron ore 
con
centrator and pelletising plant Li efirocco.
 

iLhH-l969 
 Resident Engineer - Tippets-Abbet-McCarthy-qtratton, New York, USA 

In charge of quality control ald supervision of construction of Crou Provisoire Dam,Morocco, involving 500,000 cm earthwork, concrete spilLway and low level outlet

construction, ovether with steel framed pumphouse erection.
 

i96b-!967 Resident Office Enginee' 
- rngneertng Consultants, Inc., Denver. USA 

Worked on review and analysis of contractor's claims, constructton scheduling, and
contract ,dm.nlstration for consrructton of 
 Kremitd Hydroelectric Project in
 
Creece.
 

1965-.966 	 Field Construction Supervisor - Engineering Consultants, Inc., Denver, USA
 

Employed on contract administration and 
job supervision 	of construction of concrete
lined trrigation 	and 
drainage canals, box culverts, shutes, drops, and other ancil
lary st.uctures in Adana, Turkey.
 

q64 	 Estimator - Mannix Co., Ltd., Calgary, Canada
 

Employed as 
concrete estimator in heavy construction division, involving biddingdams, power developments, navigatlon lucks, and 
for 

related structures totaling some
 
S201) mi" Lion.
 

191 U-1964 
 Field Office Fngineer - C. E. Crippen & Associates, Ltd., Vancouver, Canada 

In charge of office engineering on construction of earthfiLl dam, power canal.
intake stiucture, and powerhouse 
 for Squaw Rapids Hydroelectric Project,
 
Sasdlatchewan, Canada.
 

Tn charge of preparation 	of progress certificates, review of contractor's claims.

estimating, materials requisitioning, preparing of progress reports, 
"as-built"
 
drawings, and all project corr 4,pidnce. 

1 IONS3
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MALCO.'4 RI';S LFITCH 
PA( R 3 

P1'1'VSS TONAL
 

1'C CE (Continued) 

L959 Kesidt.nt FngLneer - Wright Fngineers, Ltd., Vancouver, Canada 

Assisted in preparation of specifications for, and 
later served as Resident Engineer
on project involving earthwork, pile driving, road and bridge construction, and 
drainage instalations. 

1954-1958 Fie'd Engineer and Resident Engineer - B. D. Bohna & Company, Ltd., Vancouver,
 
Canada 

Resident FnRineer on construction of steel pipe manufacturing plant. Field Engineer

in charge of civil work on constiuction of small oil refinery, oil pipeline, and 
water supply projects.
 

1951-1954 
 Site Entineer - Morrison-Knudsen Company of Canada Ltd., Canada
 

Employed on construction of underground powerhouse arid 16 km tunnel for Alcan 
Project; Layout and insr.ction on behalf of Contractor. 

L948-1953 Site Engineer Messrs.- Holloway Bros. (London) Ltd., London, England 

Employed on construction of dry dock, sewge disposal installation, deepvates quay
construct'on 'n the United KOngdun, Jnd on huilding consLruction on Bahrain Island. 

!Q4i-194R Second Lieutenant, Corps of Royal Engineers, British Army 

General duties in Crest Britrain and construction supervision in Egypt and 
Kenya.
 

101(n5
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CURRICULUM VITAE
 

OF
 

PROJECT MANAGERS
 

AND
 

RESIDENT ENGINEERS
 

JOUZY AND PARTNERS CONSULTING ENGINEERING BUREAU
 

ENGINEERING-SCIENCE, INC.
 



APPENDIX G 

- CONSTRUCTION FIRMS 
ORGANIZATION CHARTS 



ORGANIZATION STAFF
 

HADDAD ENGINEERING & CONTRACTING CO.
 

TAFILA WATER DISTRIBUTION AND WASTEWATER SYSTEM (T-2)
 

Engineer Ghassan Haddad Owner 

Engineer George Billeh General Manager 

Engineer Bishara Ghawi Project Manager 

Engineer Mahmoud Abdella Resident Site Engineer 

Engineer Akram Sonna Resident Site Engineer 



ORGANIZATION STAFF
 

HADDAD ENGINEERING & CONTRACTING CO.
 

KARAK TUNNEL CONTRACT (K-3)
 

Engineer Ghassan Haddad Project Director and Owner 

Engineer George Billeh Project Manager 

Engineer Rhett Leary Project Advisor 

Engineer Akr;,m Sonna' Site Engineer 

Mr. Fawzi Jambely Surveyor 

Mr. Ahrad Mansour General Foreman 

Mr. Thrahim Shenair Safety Engineer 



ORGANIZATION STAFF
 

MADANAT CONTRACTING CO.
 

KARAK WASTEWATER SYSTEM (K-2)
 

Engineer Fayez Madanat 

Engineer Usama Haddadin 

Engineer Jasem Abu Ellil 

Engineer Nayef Nawaiseh 

Mr. Ismael Assaf 

Mr. Ibrahim Al-Machini 

Mr. Azzam Mahmoud 

Mr. Yousef Hussein 

Mr. Ayyoub Suleiman 

Mr. Ahmad Rashid 

Mr. Samih Bayyoud 

Mr. R. Sing 

Mr. Abdul Hadi Alrajabi 

Project Director 

Project Manager 

Site Engineer 

Senior Site Engineer 

Laboratory Technician 

Surveyor 

Surveyor 

Surveyor 

General Foreman 

Foreman 

Fore man 

Mechanic 

Mechanic 



ORGANIZATION STAFF
 

TRANS ORIENT ENGINEERING & CONTRACTING CO. LTD.
 

KARAK WASTEWATER TREATMENT PLANT (K-i)
 

Engineer Hassan Talhoni 

Engineer Suhail Younis 

Mr. Mohan Lal Sharma 

Engineer Deia' Mobaydeen 

Engineer Mohammad Nabahani 

Mr. Abed El-Majeed Tarawneh 

Mr. Moh'd Badar Moh'd 

Mr. Abed El-Hadi Tarawneh 

Mr. Nayel Haddaden 

Main Office Coordinator 

Project Manager 

Superintendent 

Construction Manager 

Quality Control Engineer 

Administration Manager 

General Foreman 

Surveyor 

Laboratory Technician 



ORGANIZATION STAFF
 

SINIMMAR ENGINEERING AND CONTRACTING
 

TAFILA WASTEWATER TREATMENT PLANT (T-1)
 

Engineer Nabil I. Haddadin Partner 

Engineer Na'im Y. Tu'Mah General Manager 

Engineer Abad N. Sahhar Project Manager 

Engineer Amad Auqlah Resident Site Engineer 



APPENDIX H
 

CURRICULUM VITAE - CONSTRUCTION FIRM
 

PROJECT MANAGERS
 



TROCON-TRANS QIK'T E'NGINEER!NG &CONTRACTING CO. LTD. 
P 0 Ek 2(1) Arvm,.Joedari
 

,TfIeK?2LYIF)
 

O~ur IlEf-: M4i2/194/0(, 20th February, 1986 

'onnriit t )nq nqlneerin Center 

IfoItrnlfim - Jordtin 

Subjert: KARAK WASTEWArFR TRrATMr\r PLANT CONTRACT I 
fil~t,.. .,,F ,.IANAI;[.Ij 

Dear Sirs,
 

Please find atUtached tor your kind al)-proval,rounis' Re;,jmd, our numinatifin for Lhe post or 
a copy of Mr. Suheil

Project d:inac,.,r for 
Ih,? £1j)ve m,.fnt tLned project. 

Ynurt 'Ij tihrti iy, 

HA.SAN TA' H)UN! 

Encls. 

http:IANAI;[.Ij


C.V.
 

Name I Suhail A.Q. YO'.XIS 

Status s Married with one c'%tld 

Education.t
 

1971 Tawjeehi Sientifict Ymnamah Secondary School
 

Riyadh, SAUDI ARABIA
 

1972 O.C.E. "0" Level Add. Mathso Veston.-S-Mare
 

Tech. College
 

1972 ""A" Pue,Appled M^ths, a 

1973 m a m Appl.nd Math. ° -m 

1973 - a Pure Math** a 
1973 a a - Physte 
1973 O.N.C. 02 Enpineering = 

1977 B.Sc, C'vi. Enmine.ing 

University College of 

SVANSPA9 V.K. 

Trnvolling around the vorld,&observing at ftrst
 

hand difftrent culture,
 

S-Ortws nquanh & svimir,.
 
"xperienc.
 

1977-."979 
C6mpany : Modern Arab Conntruction Co. Ltd. ( M A C )o
 

Pro.4 ct t Rtyadh, 450 M.Y. subetation, nuei Arabia.
 

Value t 30 M.Saudi Riyalp, for civil vorkso
 

Owner i Riyadh Electr!c Company & Suburbs ( R E C S ).
 

Contractort M tsubishi PArtr'c Co. ( MEYCO )o
 

Sub-Cont; t MAC for civil work.
 

Duties i Site Eng. in charge of 3 eubstation.This 

project infor different sizes of Sub-stations 

atdifferent locntions around Riyadh City. 

jmenustik
Rectangle



Each S/S consists of housine rooms for 
450 Mw transformersewitch gears& control 

roomuacompositesteel,conc.,conc.blockvork 

structure. 

1979-1980 

Site supervinionon formvork, rebar. bending 

and Installation, and steel etructure errection. 

Company 

Project 

i MAC in London ofrice U.K. 

i AY,-Xhobar X7 Povnr Deonalnation Plant, 

Value 

Ovner 

Sauic!.Ar' %a. 

t One Billion f,tirn kny contract. 

t Saline Water Convermion CorporationSaudi Arabta. 

Consultant, Fchtnov Con-u'A'.rr .nge, Vest Carmr-yo
 
Contractors Muti National Consortium,vhere MAC & Hayundi 

a joint venture mr.mnr for civil works. 
MAC portionthe Non "ech. Arnm (NTA),is a comptnction 
of etructurem,%thnt part of the plantthey 

varried ±rn funct!on & design connep.
 

Vie ntructures a"9,Aem'.1trtion two storey bldg.,
 

RemtaurantgvoquaTraning StmulatorVorkshop &
 

ma:ntAnner,SoctR,Coverd Pnrkng Arean,ind
 

Road Vnrkn, 
!D.t~f. !%r~,aration or r '%4'nary c'ee! n,drawlngs, 

and bid bac'n-"n for different materials,
 
equipment nun 'er.
 

Co-ordinaton for NTA between Consortium members,
 

The Engineer A MAC.
 
Preparation for mtti mobilination and required
 

resources,
 

l980.l98J 

Company i MAC AL-Khobar site off!ce$ Saudi Arabia. 

Project i Same A/M ProJect. 

2/4
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Duties ' 	In charge of ste mftblinaton.eetting out
 

of different ntuctureagand supervision of
 

Vibro-floatation work for soil stabilasation
 

under each xtructure.
 
4
Project Engq.n charge of general co-ordination
 

for elect.-mech.,vith civil wor'cbetween
 

MAC & Connortium memberavand obtaining approvals
 

from the Client.
 

Company I 	MAC
 

Project t 	 Saffaniyah Gap Ghthering Plant# Saudi Arabia. 
Owner t 	AA-AMCO , " Sau. Arabia. 

Connultmntt 	 ]Plour Armbia, Sp.mO!. Arabia. 

Contractort 	MAC for civilt A mpchanical errmetion. 

Duties tProlect Eng. !n chnr~ge of oncrevte pavements. 

in co-oreinaton v'.th burried elect.& mech.
 
worko,prior to sta.rt of execution "!n the form
 

of backfill,excavft.4ontormworkgand casting
 

concrete an wel' an quality controle .n line
 

w. th the constrvt!.on sche .e 
1984-i985 

Company : Mubarak & Tu-a- r--o Cent. Co.(MTCO)g Jordan. 
Project t Irbid Wate Water Treatment Facility Is 

Owner t Vater AuthorityJordan. 

Consultants Weton Conrutl6.ir Er.ngineers1, U.S.A. 

Contraitort Stm P. Vaf U.°.A. 
VJa3ue 1 2.5 M. Jordnn Mnan.rfor civil workn, 

Subcont. s )TCO for civ ! works, 

- Aties I In charge of shop drwings for 5.months," 

in preparation of construction details, 

bar bending'ecnmulesdesign & ordering 

formvork oyster',and preparation for site 

mobilisationo 

'I'?
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Project Xnr.in chormn of site mobilisationp 
Lhen execution of etructuretipfrom setting out 

excavattontremm!.-r, formworkp rebar fixing, 
and concr' 4 n.Svocia! care was required for 

co-ordination of mech. embedm cast in place# 

with strict quality control@ on final finished 

productgto fac .Itate nmooth mech. iustallatin,
 

particuraley ±Tn c' ar'tanc. 

1985 '.. 
Company I W.CO 

Project t Jnrdan Valley !rr 4 .gation Project Stagre II, 

a 14.5 Km.on., oxtontion,with irrigKtion netvork. 

Owner i Jordan Valley Autho-ity, Jordan. 

Conmutant, Dar AL Handftmm'i, Lebanon. 
Contractort Jomeph Retnpe, Vest Cemmany.
 

Sub-Cont. i MTCO
 

:M119 M Jordan ~
 
Duties : Section Eng. in chmrge of civil structures
 

along the main canallike pumping stations,
 

check rbruct.,synhon xpillwayt boxculverte,
 
4
and road cronn .ngs.
 

Adres.; C/O AL-Jawhari Co.
 

P.O.ox 9690
 

AMIMAX 

JORDA.
 

TelAmman .
 

4/4
 

(7?Z2'
 



TRACTIXG o. - . 
R9, / 2 P.O. Box902 

jabal Amman 7 Circle 
COW JIJ / ',.JAMMAN - ORDAN 


. 

12 /11/ 19856 / ,,,/ 8...... ...... . ...... ............... 


Rre- : 6 / K2 / 5 

ESb-i :CON'LULTING EJG. CEP!TEiE
 

SUR.TECT: MRrAI" rr TnCT 1:1 2 
Dear Sir, 

We would like to recommend most strongly 
, Eng. USAMAH HADADIN
as 
our project mannon.r for contract KA2 
, eventhough he only has six years

experienceand thats for the following resons 
:


1- All his years of experience are 
in the field of sewers, two yars

with the 
water Authority and four venrs with our company 
.
2- He managpd some of the most sens.hle projects very successfully, l.kefor example Marj Al Hamam Storm Water o
3- He was the project manager for Karak water network (under finishing )for which he is fomiliar with evPry aspect of work in the city of Karok
4- Because of our high confirence in Eng. USAIAH 
, HE will be fully
authorized for all and any matter crncerning tha project
 

Sincerely Yours,
 

FAYEZ MADANAT
 

MADNAT CO1'hAMANO CXX
 

SIMM AMAMANI CIAGLI 
AMMAN I .IOAOAN 

i '7I
 



No. 	 Serial No. M ) 

646 

FACULTY OF .'V'N"MR!NG 

The,,is to certify that Mr. 09A Ov A v'-.t'rA? HADDADIf 

son of MVr.MOU S A .TIALA.? HADDADIN Registered No.7 5-C .vil-190 

o.paxsed the B. Sc. Exminfation in CIVIL 

,ireerin ,under the Semester System durir.r-tJe Session 1_97579 

i, the ? IRT. Dii.kn. 

W'13!8 at t%;' Ur,,Arit"y "',r'ndct was good. 

Lahore
 

Facu!ty of 'Engineerlng,
W.vi 	 12..-7- _..19 8o. Unvar-.y JrEngineerInc znd Technology, 

V'V, LAHORE 

A transcrit o.! complete Acacfnmic Record is issued separately, 

(NOTE : THIS PROVISIONAL CERTIFICATE IS ISSUED 	 FR'.ORS AND OMISSIONS EXCEPTED AND DOES 
NOT BY ITSELF CONFER ANY RIGHT Oft PRIVILEGE tOP, ADMISSION TO THE DEGREE) 

(7'
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HADDAD ENGINRSRIN G & CO.eTRACTING Co. 
0. Fo.x 9909 

CaWC - HADDADTol 6112040 
Telex 21970 Fcod,.o 1o 
Amman . Jordan 

hj.il.. 
• 

1 1 a 

LzI 
i 

-

, 
' 

Dat 4/2/1986 .. 
N n * 1U ,/ 2 1/ 8 6 

Consulting Engineering Center
 
P.O. BOX 
 8180
 
Amman 
- Jordan 

UpfPenCe : Karak Tunnel. (Contract XA3) 
Subject 
 : Project Manager.
 

Jear Sirs,
 

We Kindly inform you that Eng. Goorge Billeh will be
iur 
nroject manager for the above said project.
 

We enc'ose for your approvpi, 
his experience certificate,
 

e remai.n
 

Sincerely Yours
 

AD-K..;HA !DDO ,'-%4CTING CO. 

174/
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h 	 JOROAN-AMMAN-
".ONeaULTINxNG!ERS -86.k 7 372 3 

Rf :501H/T 1/85/7092... 

Date 	27/3/1986 

Diroctor of' Projects Department j 11. ; L.
 
Wute' AuthoriLy or Jordan
 
Amman - Jordan. ,pt r
 

Subject: 	 TAFI.A WASTEWATER TREATM.Nr PLANT
 
CUNfIRACI Ti- ME P!IOJICI .I,,
ASSICNMfN! ror----..MA.A';"R -, 

Dear uir, 

Please find enclut..? the CV of Mr. Atoed N. Shh.r submitted by the 
Courati'cLur tor yuur approvut to be usu;ignud the Contractor'sas P.M.
 
We recommend Lo accept him as Pr",.:te.L Miiiwelur for thu above mentioned

Coit riict 	 .
 

Yours fnithfully,
 
ARAIJTCCII CONSUL IN ENGINEERS
 

Yuusel N. Abdella
 

cc: 	Rosident Eng. (Tufrla)
 
Arabtech H/O
 
File 

Endls:

.t,... ... nl. .... . ,*... . L.....I r..I /?iI~"I'*I.1*ll 'ir.... . qlIkI IJ,..I..... I.. £S.II. A ~.I..... * A lYfB r I iallIII A II 

http:TREATM.Nr


ABED N. SAHHAR
 

Mechanical Engineer°
 

EXPERIgNCE.
 

Present :- ASIA CONTRACTING COMPANY.
 

Projects Manager Sewaqe Networks for Zarka
 
Wastewater Treatment Plants for cities of
 
Ma'an and Madaba.
 

1984-1985 
 JOUZY AND PARTNERS
 
CONSULTING ENGINEERING BtREAU.
 

Mechanical Engineer in charge of all Mechanical
 
Projects of the firm.
 

1983-1984 
 ARABTECH CONSULTING ENGINEER
 
AMMAN 
, JORDAN IN ASSOCIATION
 
WqITH C92 MCHILL CON'ULTING
 
ENGINEERS NE,41ORT OREGON U.S.A. 

Sewage Treatment process and mechl ',ical desion
 
of different components of plants and controls
 
of various operations.
 

1982-1983 
 ASIA CONTRACTING COMPANY
 

Site Engineer responsible for sewage projects
 
of the Company.
 

1969-S981 
 AMMAN WATER SE4AGE AUTHORXTY
 

Manager of Amman Sewage Treatment Plant
 

196A-1969 
 MUNICTPALITY OF AMMAN
 

Mechanical Engineering in General Municipality

Equipment,Water Projects,Sewage treatment plant,

Head of the Mechanical Deoartment.
 

1963-1964 
 UNITED NATIONS RELIEF WORLD.
 
AGENCY 
 so!" 

Mechanical Engineer responsible for all mechanical
 
projects of the Agency.
 

1960-1963 
 LYNCH CORPORATION
 
INDIANA, U.S.A.
 

Project Engineer in design, research and develop.-.

ment of automatic machines for packaging.
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 ABED N. SAHHAR
 

1959-1960 
 *ALLIED CHEMICAL CORPORATION
 
NEW YORK. U.S.A.
 

Mechanical Engineer f.. the design and' orperation of different equipments used in chemical
plants and automatic controls of plant opera
tions.
 

,Z!UCATION. 

London University 
- General Certificate of
Education 1952 Purdue University B.S. Mechanical

-959 West Lafayette indiana U.S.A. 

Special traininq in 
tratment plants operat.on

and managment 1966  1967 in Sweden.
 

OC Ti.TIES. 

Pi Tat, Sigma Mechniaal Honorary Jordan Engineer
'ing Society.
 

ArDRESS.
 

P.O. BOX (9501263) AMMAN. 

PHONE. (813709).
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MyEDA NG & CONTRACTING CO. 
P.O . Box 99N .J '.#u
 

To). Wn040 V Y1 
Tplex :21970 Fcodco Jo 
Amman - Jordan .- ,
 

rateAP.I 3,18 
No .. W19/69/86 ........
 

PROJECT DIRECTOR,
 
ARA T .ECH CONSULT,NG ENGINEERS,
 
P.O•BOX 7323,

AMVAV d9R,.A N, 

REF: TAFILA WATER DIST. & SEWAGE COLL. SYSTEM
 
I 

SUB: Orn;ect Manager And Su-vryor C.V.s.
 

Dear Sirs,
 

Due to the resignntion of our project manager Mr.
 
H. Ojoilat from 14/4/1'!6. We have appointed Mr. Bishara 
Ghawi ns project manager. 

Also we have arpointed Mr. Yahya Mohammad Okasheh as the
 

chief svrveyor.
 

WP enclose herewith their C.V.s. for your approval. ' 

W, remain.
 

SINC' 

Nl"!CONT., C 

do 



BIO - DATA
 

ENGINEER 3I- IA YER 'A?IB (!CAWI T-


SAUDI ARABIA 

Yr,181/1979
 

1 .4oined !ohamed Abdulmohain A! Xbpx.afi Establishment Riyadh, 

rau&. Arab5ia, in the capacity of Project Engineer for the 

-ect of ".r ,,ewn- pund Houro Connections of the City of 

..',dh,*('.ontrR.t No. 603-01-,C7 and the two"project., of Storm 

T.'rRge SynteM of the City of 'RiyRd., Contracts 602-1-. and. 

,502-2-,. 

The f.rst ProJect included inst".latiou of .bout '17 kilometer" 

n.i nnd subline of Vitrified CV..-y ipea upto 8001m diameter 
nd '00 d. rp:-Perc-d pipes, Fouse Connection.-TOOmm of FibierglAns 
-of "771"? !1 0/200 mn d~a, d-S-sh n Ln b--lcf ling, 

re-phrntio', a inrta!:.'on of "Raho!Aq and Cleanoutm, 

Coucrote w-.r~rk etc. 

.r. 

norm. rnd closed Box cha ... el . sizes of 100 x 100 cmA 

LI"o 195 Y 325 cm', '-nstnlo 'n- :%f Kbout 3G ':S mte- of 
Abe~o-C. dirnet ,"t 00m, anom, 

Thoe other two -tor.n .rojacto C37/C;:.ncluded M a 4. 

e~tPiou - nO drnol.'Xhing 

backfi22i± , rptoration a'?hnitia, installat.on of manho'es, 
nr.',atch b.sin and Concrete 'o..ks. 

..ooal va.u ^P Trhe formen'-.. 3 .'rojects was over 328 mil...on 

"rom: 15/1/193
'2 : 30/6/s... ( Date of -y riqignation ) 

I was aoo5.nte. in the capRcity of ."roectManager for the Proect 

of Improvement and. Beautifico* n of the City of Tabuk(Second Phase) 

which inc',ded the works of Rock and Earth Excavation, . evelli.g, 

compacting, asph.tin'g, fi--:.n cto- and tiles for pavements, 

construction of sheds covered with r-xble and Granite, Parks for' 

Garden Areas, Flower basins and Water Fountains, Electrical and 

.Oechanical Works for lighting snd Traffic Signals and SignR and 

other wor'ks of Road and Town benutification nature. The total value 

of the Proect w-n Rbout 120 mi?.l!on Saudi Riyals. 

a .6*/2 
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JORDAN AND THE UNITED KINGDOMl 17 

I was appointed in the capacity of Director of Buildings Department' 

at the Ministry of Health and incharge of Planning for preparing the
 

requirements of Buildings for the Ministry, the structural require

ments of the new buildings, studying and approving the designs,
 

acting as the liason Officer between .the Ministry of Health and the
 

Min qtry of Public Works, followup the Five Years Plan of the 

Ministry of Health, supervising 4he construction of new buildings, 
preparing the specifications for maintenance tenders etc. 

1974- 1977 

Proceeded with the duties at the Ministry of Health after having
 

com-n.etp* - "ntgraduate cour i.-. Health Facility Planning at the 
Polytechnic of North London and been awarded the Diploma of the 
Council for National Academic Awards in July, 1973. 

1972 1974 

I was delegated to the United ingdom on a mission to complete. a 
Postgraduate Course in !ealth Facility Planning. During my st,*V in 

U.K., after being awarded the Pouncil's Diploma, I joined Mesra 

Donald A. Goldfinch Associates and worked in the Hoepitil Consultant 
Proctice for the' months'of Auguqt and September 1973 and was engaged 

upon the preparntion of designs for Gener:". Hoqpit'-.ls in Kuwait. 

168-192 

I joined the Ministry of Realth in the capacity of Maintenan'e 

Engineer, incherge of the Buildings of the Ministry of Health in, 

the Kingdort of Jordan and responsible for the maintenance extension 

and organizing the Auhafia Hospital. 

'Education & Professional O,- § 4 fications. 

- A x-ded the Diploma in Architecture and '.'. Planning from 

the Sarajevo University Yugosl-via (Faculty of Architecture 

and Town Planning) and graduated as Diploma Fngineer of 

Architecture oh December 20th, 1967.
 

Awarded the Diploma of the Polytechnic of North London in
 

Health Facility Planning on 19th July, 1973.
 

Member of the Association of Architecture Engineers in'the 

Kingdom of Jordan. 

http:Hoqpit'-.ls
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Water Systems and Services Management (278-0259) USAiD/Jordan
 

PRC EC7 DaSCPTION To develop and improve the institutional capability of Jordanian
 
private and public organizations in the water sector to conserve and manage

water resources; and as part of that effort, extend and improve certain
 
municipal water distribution and wastewater collection facilities.
 

AUTCRIZT:ON AT-X40 U.S. Lop -=14G I 	 pAs •• r l'F"st interim Eva I 
8n3. $21v& M11ion 2/19/86 a]e C]0oer (Spcify)85-7 	 r 


AS I AcjAP-co3T CATE 	 speia 

'2ncy C. 	 D:RNGHardy 	 hasD.NG:LDonnelli 	 DDR h n , Terinal3valuation Off cer P1:RBrown, I :GGe-


The First Interim Evaluation was conducted in March 1985 to determine the
 
progress of JorJanian firms in developing improved capabilities to
 
complete sanitary engineering design projects. The Water Systems and
 
Services Management (WSSM) project places special emphasis on technology

transfer by requiring that Jordanian firms be prime consultants and
 
contractors with U.S. firms acting in the roles of subconsultants and
 
subcontractors in the design and construction phases of the project.

This evaluation was conducted near the end of i:he design phase to assess
 
technology transfer from three U.S. subconsultant firms to three
 
Jordanian consulting firms, drawing from a baseline survey conducted in
 
February-March 1984. The evaluation team also developed baseline data
 
for technology transfer in construction supervision, as the same three
 
Jordanian design consultants had submitted cost proposals, negotiating

discussions were underway, and these consulting firms 
were likely to be
 
awarded the construction supervision contracts.
 

When 	this evaluation was undertaken, the project's design phase was
 
nearly complete. Two of the Jordanian firms 
(with their two respective
 
U.S. 	subconsultants) were 
finishing design of: water distribution
 
systems, sewage collection and wastewater treatment facilities, and
 
stormwater drainage systems for four cities in southern Jordan. 
The
 
other Jordanian firm --- the largest of the local consulting firms --
was completing design of similar systems and facilities for six cities in
 
northern Jordan. The U.S. personnel associated with the three American
 
subconsultants had returned to the U.S. in early 1985.
 

On the basis of changes in the Overall Capability Index developed in the
 
baseline survey for each of the three Jordanian firms, the evaluation
 
revealed that all three firms increased their capabilities, indicating
 
evidence of technology transfer. All had:
 

1. 	 Developed or expanded their reference material libraries.
 

2. 	 Acquired, or added to existing, general and technical specifications
 
for sanitary work.
 

3. 	 Acquired, or added to existing, standard details for sanitary design
 
work.
 

4. 	 Gained experience and confidence in the design of sewage treatment
 
plants.
 

5. 	 Gained greater appreciation of the needs of projects financed by

international lending agencies. 
 -



WATER SYSTEMS AND SERVICES MANAGEMENT Cont'd
 

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 most effective
 
means was via one-on-one working opportunities.
 

An important conclusion of the WSSM project evaluation is that although

short term gains in increased capabilities are real and identifiable, how

well technology will be retained and applied will depend on the firms'

ability to obtain additional sanitary design work.
 

Lessons learned from this evaluation which are relevant to design of
 
future technology transfer oriented projects are:
 

1. 	 Scopes of work for technology transfer activities should be defined
 
showing planned approaches with scheduled milestones and deliverable
 
items.
 

2. 	 The use of tools such as participatory workshops and seminars, and
 
lectures linked to ongoing project work activities followed by

practical application in problem solving should be encouraged.
 

3. 	 Major technology transfer efforts, especially in non-technical areas
 
should continue to be grant-funded.
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PROJECT EVALUATION SUMMARY
 
WATER SYSTEMS AND SERVICES MANAGEMENT (278-0259)
 

FIRST INTERIM EVALUATION
 

INTRODUCTION AND BACKGROUND:
 

The Water Systems and Services Management (WSSM) project began in
 
August, 1983. The prcject purpose is to develop and improve the
 
institutional capability of public and private organizations in
 
Jordan's water sector to conserve and manage water resources and as
 
part of that effort, to extend and improve certain municipal water
 
distribution and wastewater collection facilities. 
 U.S. life of
 
project funding consists of $17 million in loan funds and $4
 
million in grant funds. The Jordanian implementing agencies are
 
the Water Authority of Jordan (WAJ) and the Ministry of Planning.

U.S. project inputs consist of: 1) provision of technical advisory

services for water quality monitoring, WAJ training, and public
 
sector managerial skills upgrading; 2) financing the design of
 
water and wastewater systems and construction supervision for ten
 
cities in Jordan; and 3) financing the construction of water and
 
wastewater facilities in Karak and Tafila, two cities in souther
 
Jordan. WSSM places special emrhasis on private sector technology

transfer. In the design phase of the project, the three Jordanian
 
firms which were contracted for facility and system design for the
 
ten cities were required to form sub contractual relationships with
 
U.S. sanitary engineering design consulting firms. The design of
 
wate, distribution, sewerage collection and treatment and storm
 
drainage for the ten cities were divided between three
 
associations: Arabtech Consulting Engineers and CH2M Hill
 
International; Consulting Engineering Center and Black and Veatch
 
International; and Jouzy and Partners Consulting Engineering Bureau
 
and Engineering Science Inc. The design phase of the project ended
 
in mid-19F5; the First Interim Evaluation was conducted in
 
February-March 1985, and the evaluation contractor's final report
 
was received by USAID/Jordan in June 1985.
 

OBJECTIVE:
 

The objective of the First Interim Evaluation was to determine the
 
progress of the three Jordanian firms in developing improved
 
capabilities to complete sanitary engineering design projects.

Secondary objectives were to identify, or indicate, the technology
 
transfer; define and evaluate the mechanisms used in the transfer;
 
and to recommend means of improving the mechanisms 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 discussiong
 
and/or correspondence with the Project Managers and project related
 
staff from the US firms, after these personnel had returned to the
 
United States.
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The evaluation system utilized in the First Interim Evaluation was
 
the, system developed and used in the Baseline Survey Evaluation.
 
This was consistent with project design and produced results which
 
were themselves consistent and comparable. The differences in the
 
two evaluations measured improved capabilities and also were
 
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 reference 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
 
associations 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 project management issues was addressed, the
 
general approach was strikingly similar for both associations. The
 
U.S. subconsultant was instrumental as the lead in defining and
 
instituting 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 adherea to in conducting 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. Examples 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 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 showed evidence of technology

transfer and increased capabilities in the following common
 
elements:
 

All developed, or expanded, their library of reference
 
materials such as textbooks, technical publications,

periodicals and catalogs.
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All acquired, or added to, existing, general and technical
 
specifications for sanitary work.
 

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

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

All gained a greater appreciation of the needs of project
 
financed by international lending agencies..
 

INFLUENCES-EFFECTIVITY OF TECHNOLOGY TRANSFER:
 

The influences can be divided internal and external as follows:
 

Internal Influences:
 

Individual, desires of the Jordanian project personnel to gain new
 
technology, the commitment levels of the firms and their
 
willingness to provide corporate support for technology transfer,
 
the individual personalities of the Jordanian and US
 
project-related staffs can all be classified as internal influences
 
on technology transfer.
 

External Influences:
 

This phase was the change from the Water Supply Corporation (WSC)
 
to the Water Authority of Jordan (WAJ) and the multiplicity of WAJ
 
Project Coordinators. This no doubt actually enhanced techn6logy
 
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 field trips, and the
 
participatory workshops and seminars were very effective methods
 
for transferring technology. As might be expected, the most
 
effective means of technology transfer was the one-on-one working
 
opportunities. 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.
 

RECOMMENDATIONS AND COMMENTS:
 

1. 	 Major technology transfer efforts, especially in
 
non-technical area-, should be continued to be grant funded.
 
It is difficult for a newly developing country to hold to the
 
long view and commipt scarce financial resources to training!
 
This may appear to benefit a few in lieu of meeting immediate
 
critical needs of the masses for such essential items as
 
potable water supplies.
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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 advers
 
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 reqjuire a planned approach with scheduled
 
milestones and deliverable items.
 

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

5. 	 Continue the requirement 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 solving.
 

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

8. 	 The short range gains under this project have been real and
 
identifiable. How well the newly gained 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. If additional
 
opportunities are not provided to utilize, reinforce and
 
adapt this new technology, it may be lost. If new sanitary
 
projects are obtained, this new technology will improve and
 
reinforce the capabilities of these Jordanian firms for
 
sanitary design.
 

CONSTRUCTION SUPERVISION BASELINE:
 

The project paper envisioned a baseline survey of the construction
 
supervision capabilities of Jordanian firms to be used as the point
 
of reference to identify the increased capabilities and indicate
 
the technology transfer dring the construction phase.
 

The construction supervision contracts had not been finalized at
 
the time the evaluation was prepared, but all three of the
 



above-mentioned Jordanian consulting firms submitted cost proposals

and negotiating discussions were underway. Although the project

people had not been selected and the agreements with the US
 
subcontractors had not been finalized, it wad decided that it would
 
be cost effective to begin the construction supervision

evaluation. The objective evaluation was undertaken as part of
 
this study.- The subjective evaluations will take place at the time
 
of the baseline evaluation of the Jordanian contractors when all
 
agreements have been si.gned and the project people are in place.
 

The objective evaluation is based on a system developed along the
 
same lines as the evaluation format for sanitary design

capabilities. The Construction Supervision 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.
 




