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EXECUTIVE SUMMARY
 

BACKGROUND
 

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

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

The objective of the First Interim Evaluation is to determine the progress of the 
three Jordanian firms in developing improved capabilities to complete sanitary 
engineering design projects. Secondary objectives are to identify, or indicate, the 
technology transfer; define and evaluate the mechanisms used in the transfer; and 
to recommend means of improving the 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 
discussions and/or correspondence with the Project Managers and project related 
staff from the US firms. These U.S. personnel have all returned to the United 
States. 
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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 is consistent with the 
project design and will produce results which are themselves consistent and 
comparable. The differences in the two evaluations should be the results of 
improved capabilities and also be indicative of technology transfer during the 
design phase. 

MEANS 	 AND METHODS 

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

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

Each of the associations did something a little different in the technology transfer 
process. 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 the theoretical knowledge, an extensive participatory 
workshop using a case study and group problem solving approach, lectures and 
seminars by outside experts, and a combination project review and training trip to 
the office of the US consultant. 

EVIDENCE OF TECHNOLOGY TRANSFER 

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

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

o 	 All have acquired, or added to existing, general and technical 
specifications for sanitary work. 
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o 	 All have acquired, or added to existing, standard details for 
sanitary design work. 

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

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

Additional evidences of increased capabilities and technology transfer within the 
firms are as follows: recognized level of competency in the design of 

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

CEC water distribution and sewerage collection 
systems, a plan check procedure, new project 
management concepts, project cost accounting 
and reporting systems, project scheduling and 
planning techniques, and ability to do redesigns 
with minimal US input. 
in-house computer program for the design of 

Jouzy & Partners sewerage collection systems. 

INFLUENCES-EFFECTIVITY OF TECHNOLOGY TRANSFER 

The influences can be divided into internal and external as follows: 
individual desires of the Jordanian 

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

External Influences design phase was the chanrfe from the 
VSC to the WAJ and the multiplicity of 

WAJ Project Coordinators. This no 
doubt actually enhanced the technology 
transfer even though it may have had 
adverse impacts on scheduling and 
costs. 
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Virtually everything that was tried to effect technology transfer was successful, 
in varying degrees. The least effective approach was reading, or studying, 
outside the normal work environment. The next least effective method was the 
lecture approach unless closely tied to the design aspect and immediately 
followed by hands-on applications. The field trips, the participatory workshops 
and seminars were very effective methods for transferring technology. As might 
be expected, the most effective means of technology transfer was the one-on-one 
working opportunities. 

RECOMMENDATIONS AND COMMENTS 

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

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

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

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 ,f supplies of 
reference materials and equipment under the contracts. These items will 
remain and he useful long after the US consultants have departed. 

6. 	 Attempt to schedlul,-0 Icture:; linked to ongoing project work activities and 
to be followed by prar tical application in problem solvin b. 

7. 	 Increased use of field trips on a selective basis within Joidan, the Region 
or to the US. These should be working trips, for qualified personnl, to 
observe and understand the design and operat, onal (oncepts; as they are 
applied and practiced. Such training will provide, a etter approrci.tion of 
the relatioship between the theory and thef practical. 

8. 	 The short range gain,; tler this project have been real and1 idrentifiable. 
How well the newly gained technology ' hvilih rotain,,d and alplied by the 
firms and individual:; involvod in this, project will depend on the ability of 
the firms to obtain adlitional sanitary design projects. If additional 
opportunities are not provided to utilize, reinforce and adapt this new 
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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. 

RESULTS OF THE FIRST INTERIM EVALUATION 

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

COMPARISON OF OVERALL CAPABILITY INDICES 

Arabtech CEC Jouzy 
Category B.E. F.I. B.E. F.I. B. E. F.I. 

I. 	 Experience 15.0 25.0 27.5 30.0 45.0 47.5 
H. 	 Past Performance 30.0 30.0 30.0 30.0 30.0 30.0 
Il. Staffing/Personnel 33.0 36.0 27.0 21.0 15.0 21.0 

IV. 	 Project Management 0.0 21.0 3.0 2,4.0 12.0 2,t.0 
V. 	 Available In-House Resources -4.0 16.0 12.0 20.0 12.0 12.0 
VI. 	 Financial Indicators 12.0 12.0 12.0 .C 12.0 12.0 

Overall Capability Index 9-4.0 140.0 111.5 1 -A.0 126.0 154.5 

All three firms increased their OCI's between the baseline evaluation and the first 
irterin evaluation. These increases correlate with th- observed increases in 
capabilities and evidence of technology transfer. The only firm to reduce points 
in any single category was CEC which had a lower point total in both the 
Staffing/Personnel and Financial Indicators categories. They are the smallest of 
thw three firins and most iensitive to a reduction in personnel and a lowering of 
total fees. The rediuction in total fes wa:; due to a cash accounting basis and the 
impact of this one major project. .Neither of these regressions are material, nor 
will they affect tleir capabilities;. 

CONSTRUCTION 3UPERVISION BASEILINE EVALIUATION 

This wu,; an tr;' itein of work that was nutniilly agreed upon between the 

Inmplemontation Corninitto,' anI tho Project 'eain. The general contracts 
betweon th .Jordanian firin; anivi the WAJ call for the firin,; to tunldertake the 

constrni(:tion !,iipe:vion on these ton citis. The proj,.ct papr onvisioned a 
baseline ';iirvey of the contruction clajr'ai';ionbilitio-, of the to be used(all firins 

as the point of r, fernre to idontify the increased capabilities and indicate the 
technoloy traw;fr dlurin)g the con,triirtion, has,. 

The construc ion ,i),,rvi,;ion contrict', hal nrotr h,,n finali'eol at the time this 
report 'vim: pr,'pir,.l, but all thr,,, firmi; have submitted cost prol)p ;,h, and 
ngotiatin" (li:,fl ui,;i(), ar, uindorway. ,%lthoug,,h the proj,',ct people hav riot been 
selected y't an, th,' ,oIr,'nnt', with tIme IV; oilwontri-m-tor!, have, imt yet boon 
finalizeld, it wa', decided that it woimlu be cot .ffective t, b,,in the consrtction 
,up,ervisin ovaluatiow,. The objctiv- ,valtuaition wa uindrt;,ken as part of this 
study. he mor. iubjectivo ,valmiatimon; will take placo at the time of th' ba;eline 

\1 

http:proj,.ct


evaluation of the Jordanian contractors when all agreements have been signed and 
the project people will be in place. 

The objective evaluation is based on a system developed along the same lines as 
the evaluating format for sanitary design capabilities. The Construction Super­
vision Development Index (CSDI) also reduces to a single pure number that is a 
useful indicator of the variance in the capability of a firm in construction 
supervision over time. 
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SECTION 1 

INTRODUCTION 

1.1 BACKGROUND
 

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

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

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

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

The baseline survey of the capabilities of the three Jordanian firms was 
made (luring February/March 1984, by James ,M. Montgomery, Consulting 
Engineers, Inc. (JMM). A copy of the JMM report covering this survey is 
available at AID '.Vashington (NE/PD/MEHA, AID/W) and at the AID 
mission in Amman (USAID/Jordan). 

1.2 OBJECTIVES - FIRST INTERIM EVALUATION 

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

Related secondary objectives of this study were to: 
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define the various approaches and means of technology transfer 
utilized in these projects, 

define those mechanisms which were effective, and why; and 

those mechanisms which were not effective, and why not, 

define the factors which influenced the technology transfer, 

define the evidence of technology transfer under this project, and 

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

1.3 CONSTRUCTION SUPERVISION BASELINE EVALUATION 

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

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

1.4 AUTHORIZATION 

This study was undertaken by JMM on 15 February, 1985 by means of Work Order 
No. 8. Indefinate Quantities Contract OTR-1406-I-00-1132-05, Work Order No. 08, 
as authorized L1 the AID Office of Contracts Management in Washington, D.C. 
The Work Order was ammended as per the additional Work Order authorized 7 
May, 1985, by the AID Office of Contracts Management in Washington, D.C. 
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SECTION 2
 

TECHNOLOGY TRANSFER - METHODS AND PROCEDURES
 

2.1 GENERAL 

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

Z.2 ARABTECH CONSULTING ENGINEERS / CHZM HILL INTERNATIONAL 

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

Z.Z.1 Background 

Arabtech is a privately owned company that is well regarded by its 
competitors. Their reputation has been built on successful highway and 
building design and construction services projects. 11istoric experience 
includes the design of major highways throughout Jordan, the design of 
government office buildings, low cost housing developments, hospitals, 
schools and industrial complexes. They also have an excellent reputation 
in the area of construction supervision. One of Arabtech's major clients 
in this area is the Ministry of Transportation. 

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

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

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

CHZM Ifill had three people in Jordan for various periods of t;me. A 
project manager whose main efforts were the project and instructing and 
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assisting the projcct manager in effective project management 
techniques. HIe also provided technical assistance on a range of topics. 
CHZM Hill also provided the services of a civil engineer for two months 
during the preparation of the Ma'an predesign report, their first task. He 
was responsible for instructing survey crews on data collection, and sewer 
collection and water distribution network design assistance for the design 
personnel. The third person was a wastewater process design specialist 
who stayed in Jordan for a total period of three months. He, in 
association with the Arabtech engineering staff, was responsible for the 
design criteria and preliminary layouts for the wastewater facilities for 
the their two cities. 

2.2. Project Startup 

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

Z.Z.3 Formal Lectures 

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

Z.2.4 Management Training 

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

The CIT2M IHill staff provided informal trainin, contiinuo;isly luring their 
involve ment with the project. Initially they Ii rctod project manage ment 
and gradually shifted that responsibility to Arahtch's en;ineers. Arab­
tech's staff were encouraged to become involved. They calne to feel it 
was their project and their decisions would deterimine its outcome. 

Towards the end of the project, before the des-ifgn submittal to the client, 
a formal review. of tihe )roj,ct dosign waw; performned in tho home offices 
of CUMZ\ ITill. At that titne, a Ii it d amount of forinal lecture type 
training was conducted for the two persons who traveled to the US. 
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2.3 

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

2.2.5 Design Technology Transfer 

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

Z.2.6 Field Trips 

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

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

CONSULTING ENGINEERING CENTER / BLACK AND
 
VEATCI INTERNATIONAL
 

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

2.3.1 Background 

CEC is a relativ-ly small, privately-owned firm. It w,s founded as a soils 
investig tion an(l te;ting company. It only recntly expanded into 
sanitary and ,niiineay with capabiliti buildinghien .,,rinF; , in
desin. (7>; first project of any consuj i n itary migineering 

startol about 197). It as inceo participatVd in a nuinber of projects as a 
subcontractor to diffrnt Amorican firm-; for both ,,ewage sy!;toms 
studies; awl! rl,ign projct;. this I)rf)i,'( ':("s riTPntil L, :p n'o has been 
mostly rlate-d to ,vage coll,-tion and water iitritimtion -v,t, i vnwith 
lim itod xl),,rinc, in swag,- tr ',,:,#ntpr ,ce,.;,;. 

CE'C is gn11erally con-idored to be a reputablo firm that doe; quality work 
despite its limited ,i,. T wa' not irviotisly comside, ,, as a major 
ccnptitor by other firms. It ispre,,umed that th, rea;on for this is its 
relative. ,;mall ,,, and, it-; pa.t history of s;pecializini, in soils engineering 
and tostinl,. 
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Because of CEC's small size, mechanical and electrical engineers are 
hired only on an "as-needed" basis. CEC does retain structural and 
sanitary engineers as well as designers and administrative personnel. 

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

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

Z.3.2 Project Startup 

At the very beginning of the project BV1I made it a point to explain in 
detail exactly how a project of this type and magnitude would be (lone in 
their home office. This included the responsibilities of all project 
personnel, the types and estimated number of drawings, and the standards 
and procedures to be followed. The purpose of this (letailed explanation 
was to impart to the CEC project team a feeling of what to expect and 
the amount mid type of work to be completed (luring the contract time 
limitations. 

BVI developed, with CEC, a project organizational structure at the 
project inception. It listed the project team members, their responsi­
bilities and chain of command. The BVI team claimed they rigidly 
enforced the line of command. They stated that if the supervisor of the 
person asking a question (1i( not know the answer, both must proceed 
through the line of command until they jointly reached the BVI advisor; 
who would then, and only then, respond. Both BVI and CEC felt that only 
in this manner would eve-yone learn, eventually respect and use the 
organizational structure. It should be noted that in the traditional Arab 
culture, everyone has direct access to their leader and vice versa. 

2.3.3 Formal Lectures 

BVI condourt,,, forrmali- ed Iectmres on a variety of subjects throughout 
most of the project. The initial plan called for three lectures a week, 
each on a diff-rent topic, i.e. treat ment process, technical, management 
and draftin-. A ; the project pronTre:ssed, the frequency varie(l. The 
averaw- frequncy was estimat,-d to be about two lectures per week. 
Whenever Iow.ible, ,VI hadl one of CEI'C's people give the lecture. 

2.3.4 Management Workshop 

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

2.3.5 Design Technology Transfer 

The concept used by BVI to transfer technology to CEC incorporated an 

extensive list of lectures, one-on-one training of all project personnel and, 
whenever possible, field trips to show first hand how treatment facilities 
are constructed. 

A series of lectures were outlined that were designed to cover all aspects 
of the project. Initially the subjects were limited to the more basic 
subjects such as materials, pipes, pipe joints, pipe corrosion, valves, basic 
equipment and pumps. Later in the project, the level of subject difficulty 
was raised as the project personnel learned and applied their acquired 
technology. Only after starting the design of the wastewater treatment 
plants were any lectures conducted on such subjects as criteria, treatment 
process and plant layout. Emphasis was placed on explaining the subject 
and working through example problems. It was felt most effective to 
have the students work example problems immediately following lectures. 
This helped the personnel to understand and retain the subject matter 
better. The BVI personnel puinted out that the most effective mechanism 
was to have the pr.)ject desig.i applications fo'low the example problems 
anti lectures. Frr this reason 1VI scheduled their lectures to coincide 
with the project schedules and involvements. Another effective tool was 
to have technically competent CEC personnel conduct lecItures whenever 
possible. The thrust was to forc,' that individual to thorout,,hly know the 
subject and demonstrate to their fellow employees the level of in-house 
competence. 

Because of the contractual time constraints, BVT elec ted to (io the process 
design of the first of the two treatment ilants with the help of CEC. 
CEC would then desiti the second plant with BVI providinf, only puidance 
as needed. It wa their idea that the lectures and "one-on-one" working 
relationship durinil the design of the first treatment plant would serve as 
an example for the (esign of the second treatment plant. 
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The U.S. concept of using standard drawings, details and specifications in 
Jordan was not CEC's practice. Because CEC did not have any standard 
specifications or drawings, BVI provided these for adaptation and use, as 
needed. One person was assigned the responsibility of preparing the 
project specifications. It was reported that this person had a good 
working knowledge of what is needed to assemble a complete project 
specification and the specifications by the end of the project. 

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

Z.4 JOUZY AND PARTNERS / ENGINEERING SCIENCE 

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

Ku franjeh. 

2.4.1 Background 

One sanitary engineer from ESI was in Jordan for more than a year from 
the beginning of the project until early February 1995. lie was assisted by 
two short-term experts; one in the area of water reuse and the other in 
the area of wastewater treatment process design. Both of these experts 
conducted lectures and provided input on the design of the treatment 
facilities. Another process engineer and an instrumentation engineer 
reviewed designs and provided technical assistance in Jordan on a short­
term basis. 

Technical transfer from FSI to Iouzy and Partners was linited to 

te chnical and engineoring matters. No transfer was provided1 in the area 
of project mnanaglOlOnt, project cost accounting or any non-engineering 
matters. Jlouzy and Partnr'; is a fairly large firm and did not feel they 
ne(le(l any ar;sis tanco tho,;, areas related to project management. 

2.4.2 Formal Lectures 

Lectures (Ioalinil mainly with variou'. ;V;poCts and types of wastewater 
treatment w,,r, conlultitd by the I'";I technical advisor assigned to work 
with Jou"y and Partners. The fr,,quency of the lectures ranled from one 
per wok to av; fo'.v .s ono every two or threo woks. TI'le- lrtures were 

coordinated to coincide with the faciliti.s desilgn and schedule. The 
lectures were 4lircted to the four sanitary ongineers asij!ned to the 

design project fron Tl zy and P'artners. 
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Lectures were also conducted by Dr. Gloyna, a wastowater treatment 
expert and consultant. He is a special consultant and was specifically 
contracted for this project. Dr. Gloyna was in Jordan for a short period 
of time. However, he gave lectures to the Water Authority of Jordan and 
to the Jordan Engineers Association, and did not limit his expertise solely 
to the project personnel. 

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

Z.4.3 Design Technology 

The transfer of technical knowledge was chiefly accomplished through 
one-on-one training. The major portion of this type of transfer was 
undertaken by the lng-term design engileer in Jordan. A le-sser amount 
was transferred to the drafting disciplines because of the already exi.;ting 
capabilties of these people. 

There was some technology transfer from the short term experts, 
however, due to the limited time these persons were in Jordan, and their 
primary objective of design review, only limited technolocgy transfers 
were accomplished. 
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3.1 

SECTION 3 

EVIDENCE OF TECHNOLOGY TRANSFER 

ARABTECH CONSULTING ENGINEERS 

As a result of this project and the technical and administrative assistance 
provided by CII2M Hill in the areas of wastewater treatment process design and 
project administration, the following items show the most evidence of positive 
.echnology transocr. 

3.1.1 Tangible Benefits 

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

Project Cost Accounting 

A project cost accounting system has been implemented, at least on all 
new projects. The restult has enabled Arabtech to track those projects and 
more accurate'ly efstimate the costs of the various project activities. 
Additionally, they have improved their cost es t na es for upcoming 
projects on which they have subinitted propo als. 

Standard Details 

Development of -;tan'lard details, and drawings. Now that the project is 

complet,, the, ;tandard drawings and (etails will be redrawn on standard 
size shets and a(.;seml,ld in d! a fting standards hooks. 

Standard Specifications 

Arabte-ch was ,xposed to, and i.se, equipment and construction specifica­
tions acrp li to ';,AIl) fu ndl (I projects.ll, The basic specific ations, were 
dev oI p d by DIVI andi at li, roquest of %VAd, all threeo ar;soc iated 
cons;ultin, ;roilip; reviowel and developed one st anilr specification and 
format to he ,,d ,-yall. 

Technical Con fidence 

Technical rcmfile'rce ti ,l,,f,end their At the e.nd of the ori,inalAsipns. 
contract tim, ,'riod, t,, (H, \I !ill project representative r,,turned to 
the IS. At ibout the mn- in, WAJ insiste1 that drawins of all swage 
hourie connection,; 1b prpir,,. AI;o the d,,igmi criteria for the waste­
water tret t i,1-1t p1int , exoro r,,vi,,,1. This; r..uilt,-,I in a contract 
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amendment, and required the Arabtech project staff to undertake the 
redesign and to (I fend their designs to WAJ and their project coordinators 
without the assistance of their (Arabtech) U.S. advisor. WAJ had a total 
of 15 different project managers for Arabtech's two projects, each with 
full authority to change the project design criteria. This frequent 
changing of the project coordinators made it necessary for the Arabtech 
engineers to defend thei" 'esigns, on a relatively frequent basis, to avoid 
additional and costly red ;gn. 

Standardized Drawing Checking Procedure 

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

Project Cost Reduction Concepts 

Arabtech is placing1 increased emphasis on developing in-house production 
and reducin, design costs. Two of the observed cost saving procedlures 
were modifying the size and layout of the standard sewer and water pipe 
profile s:heets to a size to fit h,-ir in-house photocopying machine and 
stan(lar(ti-zing pipe connection details eliminating the nrel for dIetailed1 
drafting of every pipe connection. The first procedure reduced the cost 
of reproduction frini one-tenth to one-twelfth the c(.st of the previnus 
procedure. Another co';t savinj, procedure was standardizing the design 
procedure and field1 data collection for house connoctions. Initially one 
team _f field people could collet the requiredldata for 0 to 8Ihous(es per 
d-y. T3 the end of the proj,"'t, the same teamn cotld collect the data and 
design ,roin 1A to 20 hotu;e connections per (lay. 

3.1.Z Intangible Benefits 

The following: it etis noted luring the interview with the project manager 
are more intan ,ibl,, in nature. 

Technical Confidence 

Arabtech p,',e;,; a level of confidence to desifn similar type projects. 
They also appre.,iait, ard r(spect both their capabilities and limitations. 
This was md,,, evident by statementso the eff.ct that, althlogh they 
could dhigin ,nt of the ';,';t(,m-, they wotld neod technical a-v;itance in 
such ,lea. of pro ,'., i ,,n. All treatment pl.ant,; r re, uird to treat 
sewa,,'' with liffrent ch-mraterist irs, n(l no two plants "vill bie exactly 

,the sa Ie. It wa etimaate, that the technial rot;isancebe reducedcould 
by fift7 more (,'Pen ,Ith,o-r plr',nt )lin, projec't. 

Technical Recognition 

They were ref,err,,1 to) .t privet, indhustry, by \VA. , a! a consulting firm 
qualified to de,';ign treatment faciliti,,. As a result of this reference, 
Arab tech was invited to iu)n it a propo.;al. 



3.2 CONSULTING ENGINEERING CENTER 

3.2.1 Tangible Benefits 

Project Management 

Following the project management workshop conducted by BVI, the 
project was organized and conducted according to acceptable project 
management practices by the CEC Project Manager. For each task, such 
as the design of the water distribution of one of the cities, a project 
activity 5chedui,' was develop ed. This scheduhl inclideil all the activities 
needed to complete the task, time limitations for each activity and 
activity assignments. CEC de monstrated their iin (erstan(Iin- and 
acceptance of the organizational structure and project scheduling 
activities on nutmerous occasions to the sibconsultants. It should he noted 
that at the beginning of the project, and until the project management 
workshop, the project staff did not appreciate these concept:;. This was 
best demonstrated through the results of a te;t conducted for the 
management consultant at the boginnin g of the workshop. Tim test 
conSisted of havin;1 ,,voryo)n, present their solution to a project 
manageetnont prohl,,li. When all thw solhitions wr,re pres,-nted to the 
participants of thw wrlshmp, a vote was takon to select the best. 
Everyone voted for hi:; w n, without giving- recognition to the merits of 
other and possibly bettor olutions. Throug;h a series of simple workshop 
problerns, involvinr r,rfp activities, the participants cain, to appreciate 
the need to work to;,' tlwr in a coordinated effort to schedule and to 
complet, projer't ,wtivitioes within predeterinined time schedule. 

Technical Knowledge 

Due to tim, liinitations, E.VI developed the project critria and did the 
majority of the- ,1es:ign for the first city. For the second city thls 
responsibility was give.n to CI.W, who coinpleteid the dosign with iinited 
assistanco. Their technicial know ledge was further confirined when WAI 
changod tho, te'in criteria for one of thw was.ew at, r troatin,-nt plants 
and .C rediigneol it. This occurred after their UIS subconsultant had 
Ieft Jordan. llv.:,v ,r, they later revilweod ( ('s'designs. (7.(7 feels they 
are fully qualifiel to design .imilar facilities with minimal technical 
asIrsistant,.. 

Reference Lib rary 

The Ji.:.e of IK( s referenc library ha; been significantly increa:,e as a 
result of thi., project. It includes equipmfnt and inaterials catalogs, 
textbooksi .ini -tmndard pocificationvi in aderquate quiantity and quality to 
design wat,r and wa,tewater treat intnt systeins;. 

Standards 

A coniplt, wt ,f itindard .,peificationsi and details wetw, provided by 
their J, mtib illtant. ar, that ,levloped by !,I,wroem Th',, standard-, werr 
and mwed by th,'ni on their projets to maintain uniformity, quality 
+tandarls and iniimikze tim, and ,osts in prparing Irawingn and 
spec ifica t i ins. 
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3.3 

Drawing Checking Procedure 

A drawing check procedure was adopted by CEC. The procedure involves 
the use of different colors to indicate that the drawings have been 
checked, and the error and correction st-itus. 

Project Cost Accounting 

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

Drawing Quality 

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

3.2.2 Intangible Benefits 

General Interest 

A genuine interest of the engineers and draftspersons of CEC to learn was 
noted by all of the US subconsultants personnel. This interest was in both 
management an(l technical areas. This may have been due in part to the 
emphasis placedi on technology transfer by the owner of CEC who wants 
his people to learn lhow to properly (lesin sanitary projects. 

Individual Development 

Only three of the engineers that work'd on the project were still with 
CEC at the time this evaluation was prepared. Another four ha(l left. 
Two left to accept positions with ,VAJ; one a fenal, enjineer got married 
and left to he wit'3 her hm',band; anfi the fourth left to accept a position on 
a project in ano'her inidlie ,a:;t country. Although these latter four 
people are no lon ,er with CEC , they did increase tiheir personal skills. 
These skill; will he use in the area and, hopefully, transmittel to others. 

JOUZY ANI) PARTNERiS 

3.3.1 Tangible Benefits 

Technical Standards 

The ,Iouzy and P)artners engineers were exposed to, and used, equipment 
and cons truction specifications acceptable for use on UJSAID funded 
proj ec ts. The ha! ic ;pocifications wore (level oped by VI, hut at the 
reque:-t of \ViA,, were usoI by all throl,desiin firms. Each firin has now 
used the;e 'st.indard specificat ions to preparo project specific 
specifications. 

3-4
 



Reference Library 

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

Standard Drawings 

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

3.3.Z Intangible Benefits 

Design Skills 

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

Computer Skills 

A computer software package developed ESI for designing sewage 
collection systems was made available to Jouzy and Partners. Jouzy and 
P':'tners, using t:ie software as a basis, revised and adapted it to serve 
their needs. They gained the software and improved their technical skills 
in designing sewage collection systems using a computer. 
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4.1 

SECTION 4
 

TECHNOLOGY TRANSFER - INFLUENCES AND EFFECTIVITY
 

INTRODUCTION 

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

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

4.Z LONG RANGE GOALS OF USAID TECHNOLOGY TRANSFER PROGRAM 

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

The degree of effectivity of a long-range -rogjram is a fun ction of adequate 
involvement and direction (luring the program goal settinl, the proposal 
evaluation and contract negotiation perio(Is as well is durimg the act ial execut ion 
of the program. The following items should be complet d and incorporpated into 
the project documents to maximize the effect of the tchnolov transfor effort. 

Jointly with WA,, develop a detailed aad cornplet e lon,-range 
plan. It should include such items as how many firms or people 
will be trained; and to what level they will ho trained in design, 
proj ect Managem ent, design p' paiation and construiction super­
visi on. 

The role of JS consultin, engineerim firms in achieving these 
goals, needs further lefinition. Wheth,,r these firms provide 
technology trcans f, r servics throtifhyhutt tlie pro ,ravn, or only at 
specific times, e.h., during the design, constrtition contract 
negotiatim, and c(,;ntr'i(tion sipe.rvision. If tehnical as,;i'stauco 
is not provi(loil during all of these phas;s, major and costly ,e"I,11 
and constriictioon error.; (cmil(ld madi tint il sIch a ti i,, that thfe 
local constiltants; are as xperi eced and ui alified a;s the US 
subconsul tant. 
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4.3 

In this case, each of the consultants increased their technical skills and according 
to all persons interviewed, are fully qualified to design water distribution and 
sewage collection systems, but will need limited outside technical assistance to 
design even similai wastewater treatment plants. This is due to the high level of 
technilogy involved and the fact that the treatment process is directly related to 
the characteristics of the sewage. 

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

PROJECT SCOPES OF WORK 

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

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

The net result of the change from WSC to WAI, the different project coordi­
nators, changing of the prnject criteria and request:; for work outside the original 
Scope of Work, was in the long-range point of view, positive. It required the local 
consultants to restudy their projects, defend their designs to the project 
coordinators and in some cases redesign some elements of the projects. The 
changes to the Scope of Work created delays in the delivery schedule so some of 
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the milestone dates were extended. The Jordanian personnel were forced to 
assume a greater role in the project decision making process without the 
continued presence of the U.S. subconsultants. These unforeseen changes by the 
client forced the local consultants to be more familiar with their projects, and 
created more technical transfer than would have occurred had not the additional 
demands of the client been made. 

4.4 	 TECHNOLOGY TRANSFER GOALS OF THE JORDANIAN 
CONSULTANTS 

Each of the three local firms differed, in size, experience, and motivation on the 

part of the firm's management and personnel assigned to the project. 

4.4.1 	 Arabtech 

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

4.4.2 	 Consulting Engineering Center 

CEC is a small firm with a good reputation but not capable of maintaining 

a large staff of qualified personnel. The technology transfer program 
provided by their US subconsultant was extensive, both in subjects and in 
depth. This coupled with the fact that the owner appears to he trying to 
develop the abilities and knowledge of the project manager, his oldest son, 
created an atmosphere well suited for technology transfer. The end result 
was a small staff of well trained people. Unfortunately, dle to the size )f 
the firm, CEC will lose a portion of this capability as some people leave 
due to lack of work in their specific field. This will weaken the in-house 

capabilities of the firm, but distribute the knowledge in Jordan. 

4.4.3 	 Jouzy and Partners 

This is a large firm, with its head office in feriut, that has already 
developed a reputation in the sanitary engineering field. Because of its 
size and in-house knowledge, technology transfer was only provided in the 
technical area and idid not inchde any project management training. Tbhis, 
coupled with the existing in-house knowledge, produced loss of an impact 
than the training programs of the other firms. tlowever, because of the 
size of Jouzy and TPartners, andl 'he number of engineers, the technical 
transfer was directed at four sanitary process engineers pluhs other 
engineers, rather than just on- or two as in the other firins. The net 
result was positive, but could have been greatcr hadl the motivation of the 
smaller firms been present. 
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SECTION 5
 

RECOMMENDATIONS
 

5.1 INTRODUCTION 

The procedure involved in collecting the data needed to evaluate the improved 
technical and administrative capabilities of the Jordanian engineering firms 
consisted mainly of interviews and discussions. These included the project 
managers and engineers from both the Jordanian and US engineering firms, WAJ, 
USAID and the Ministry of Planning. The interviews were conducted to obtain the 
information indicated on the questionnaires, included as an appendix of this 
report, and other information useful to get a more complete picture of the firms, 
the people involved, the technology transfer process and information concerning 
the client and working relationships between the client and the 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 sp,-cifically 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 ,i-scussion, a series of techniques used for technology 
transfer emerged that appeared to work better than others. Also a number of 
procedures or step.; were identified that would facilitate the transfer of 
technology, if agreed upon by both USAID and the client before the contracting of 
consulting firms. 

This section is divided into two areas. The first section covers those techniques 
specifically related to the techno!ogy transfer proces; from the US firms to the 
Jordanian firms. Ihe second section discusses a few steps "JSAID 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 

The following is a discu;sion of the various technology transfer methods and 
procedures used by the US consultaints and their effectiveness. It is the intent to 
describe factors a ffe.: til;g implein ,ntation andl results in order to help improve the 
technolo, y tran;fer process on futur, projec s. Whenever possible, comments and 
suggestions ire inchlded on either me thodi,; that worke'l well, or in other case:, 
what was not felt to be effe tive. This i'i not intended to be a corn plete list of 
what to do or vowto best efffct technology transfer. It is a ;uminary of what the 
experiencesw 'wi, ::: this; pr ject and, to the extent prible, why. In many cases 
the effectiveres ; of a lr c.(,dtirr was; confirme:d durin, intorviows with personn 
from other firins who used similar procedures, or closely relatd variant!. 
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5.3 	 PROJECT STAFF ORGANIZATION AND PROJECT ACTIVITY 
SCHEDULING 

In many cases project staff organization and activity scheduling would not be such 
an important factor, but two of the three Jordanian firms had never used such a 
sophisticated organized staffing structure or activity scheduling procedure for a 
design project. Either the projects were too small, or they were subcontractors 
providing only personnel to he directed by others, or they completed the design 
with engineers all on an equal level working towards a common goal without an 
overall 	manager to coordinate the work of others. 

In two cases, project staff organizational structures were developed with 
personnel assigned to fill the various positions. Both cases, forced the staff 
members to follow the "chain of command," but with various degrees of severity. 
The staff that was forced to work rigidly through the structure appeared to he 
more appreciative of the merits of the chain of command. In this case, if the 
immediate supervi;or was not able to respond satisfactorily to a question of a 
subordinate, they jointly proceeded up the organiz ation until it was adequately 
(,pianed and answered. This approach forced the maximum amount of 
cechnoogy trarn;fer within that organization and created an appreciation for the 
organizational 5tructure. It eventually reduced the time needed to respond to the 
more common technical s;ubjects and problems by the inore senior persons and the 
advisors;. 'he results of creating, and adhoring to the organiz:ational structure was 
judged to be success fill by )oth the 3S a' visor. and th, Jordanian e.n ,ineers who 
worked on the project. 

One of the US iucon ,ul tant!; conduct,,*l a ono wee k work shop to demnonstrat, the 
need for organizational structures and project activity s;chedoling. The workshop 
wa- conduct,ed by a inana;ornent ;peciali;t and conis;ted of close to .40 hours of 
classroom and study work. It was defsign-d to force group; of people to 
collectively participate in a series of activiti,'s involvi ng; devloping and 
organizing project activitio;. The objective was to de-in'ontrat, thi,' w'il for an 
organized a~pproach to project coimpl,,tion and show thriugh iinplpImefntationl how 
to (levelol) and organize project scheduling activities,. 'hi alplroach wa, 
considered to he very effectiv, by the person,; who participat,'l and by the client 
who saw how e ffectively they completeid Itib';-Itient project activities. The 
work:;hop was, ,:onulmct,.,1 sIeveral inoithmsafti'r the oeinning of the project. 
Accorilingl to key proji'ct personnel, it s;hould have hen conimctd .larli,,r,:ihortly 
after the proj,ect organizational tri'tr,, was develop,d. This; ,vo,.Jl have 
pernitte.d more, time, to w,, ,m,-al improve mn,ma e,,rial '.killk, d rini the pr,)jec 

The other t.v pro ct team, did inrlude providing, ilvicf ami ;111. 1iTwleo,., ntting 
up project rg,,;mni..*tion,mal ,itrortumr,i; and project ic tivity srhdul,',, bitt did not 
cinhluct manaenm,,nt w,ork'shop'. Both of the 11:; :lcoullnItllt5lnlit fIt that although 
some was orr-r,, towird improvin, man;mrial skill',, thi, feil short ofma,' 
being fully l,',lt 

5.4 	 LECTI '; 

Formal lrctur',, were ionducted by ali of th,' U; -;mbconstltants on technical 
subject. Thi. timing and - ubjoc~t inatter varied af- we-ll a, th, level of expertise of 
the lecturers. Seve ral factor, were not,,'1 hy both thi alvi;or- and the per.sonnel 
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who attended the lectures that should be considered to attain maximum 
effectiveness from lectures. 

The timing of lectures should coincide with the application of the subject matter 

to the project. This permit5 the recipient of the information the opportunity to 
apply the subject matter while it is fresh. All of the Jordanian engineers 
indicated that if they could apply the technical subject matter immediately, they 
would retain it longer. If not, they would soon forget the subject. 

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

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

Encourage thelicturers to he local people when applicahle, particularly or, the 
les', technical Subjects, such as (Iraftin, techniques. Thin reinforce-s the technical 
knowledge of the lectorer, ,lemonstrates the techniraIl capabilities of the' local 
personnel to their ass;cciat,,e; and develops a level of pro f, ;;ional respect. 

The ui,e of internationally recofni:e(l or expatriat, experts, on specific subjects is 
bene ficial. Iowever, unioess these people are workinf idirectly on the" project, they 
may tnld to be hihly theoretical and sli;,ht th, practiral ipplications. 

A.;sign Inents to he solvel outside of the class ati-nosphere wore not effective, 
except for the :nor,- senior level people. This coo l(lvary con;iderably froin firm 
to) firm, depending on the dI, r(,e of notivation. 

5.5 I.F.RENI: MATEIUAILS 

As much ref,renc, init,'rial .;pi.',ibl,' ;hiold he provided. This includes text andi 
reference b,)1,'s, ,.,luipin.nt .nd material catalogs,,-; andl other design tool!; available 
to a;si;t th, local ,ni',,r', in iccurlat, and efficint l)rjo-ct designs. A 
sub-'ta:ntial hul oult h inll'I' to purchas, antI ship these material. These 
itTns; will r,'nin i ft-'r thi 1"; consulta-nts; leave. They ar, tools that will be 
usefful in futur, '.nprj,'t;. Al, they improv, familiarity with U.". products 
and enc ir,, thf-, i ' , tbe' I' r,,t. 

5.6 FI I. r TI P 

l'ilu trip-, ti other hiliti,, .ere flt to he very beneficiail when they wore 
simil.ar t,, th',, - ,ing ('".": "ophistirate-d and/or complexu;,, ially 
tr.atMn,,nt plant,. t ,ixamnpl, ro ntruction to le,nn-trate%noth.r -,I i, it-'; 
co ',trl,t Itchi'hnipu,.'. mnd proil,-m o,,lvin;. ' ,.se trip'. -,hotld inv,)lv- p,.rs,onnel 

re..,p)nsi-h. for 1' xs the. iipratitn, maintenance, andl ad niniktrat ionx.,.in,well 
()f facilitie',. 
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5.7 OVERSEAS STUDY TOURS 

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

5.8 TECHNICAL INDEPENDENCE 

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

5.9 ONE-ON-ONE TRAINING 

One-on-one training, is the most effective means for transferring technology. It 
utilize; int, ractive communication between the instructor and the student not 
possible with Ictures. llowev,r it is time consuming and should bIo limited to the 
more technically cornplex suhj,,ctcts xhnevr possible. This type' of training should 
also be encouirageld letween te chn icailly qualified local trainers and local trainees. 

5.10 QUAI.IFIEI) ADVISORS 

The sel,-ctio, of expatriate'; to) provide the techinoloi;y transfr is of prime 
importance, altliii1h technically not a technology trasfer im-thod or procedure. 
The per.o, Ic-ted intus t he t,,chnically qualified and competent to train others. 
Secondarily, they must have the personality and sensitivity to work well with the 
local firm awl the ,'li,.nt. 

5.1 1 1P IIOJI'lCT PLANNING 

The l)lanlin ,, and imple-mentation of the projects by the client and the funding 
agency i-.i impotrtant s,th,' trainin2 tichniotwr, in dt,.rminin the amount of 
t,'chno)ll trair frr,'d t,)lncal )rsonnI1. ie followoin, are a nut tnler of factors 
that wer, d .e ,, ,)r irt,',l, dirin;,, thi, They 1eyonil,ic ev,iluiatiein. are the 
control of the lo,al or fr,'i ,n i n!.ilt mtlts oit do affect tho ellr,, of tchnolozy 
tran, for. Cm)t(l Itive 'i iie'ot an,,Irc'titvi)no are inclided, whonever 

possible., with th , 'i f ,mnpr,,'i' the' t,,chnol); y tratn.-fer ae-tiviti,-, on future 
p rojec t'. 

5.11. 1 SCopeC of Work 

Tho ,,p,. i i.ri'll,, i h," Invilat in For Pr(,))io hoti l rlearly,f ',V t .al, 
l(lenti[y th'. rol, Ift th,. t)'; c'imlilt-uit in thi,' in t iur- wher, the 
tranf,'r of tch ,l,,.y is.th, l,,y elin,,nt . I' l.';. firm should he, a 
stihlro '.lmlt.u1it t,,th, n m iilfirm and nit ,lir,,tly r ,ihl,, for th,,tit o, 
d-sign ,.l'ei .int of tl;,ertj,.ct. Thi, input )fth,' T!. *.1l icmlslmlt -lilt .hou01hlp 
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be limited to technology transfer through lectures, training and only 
providing technical assistance on matters beyond the technical abilities of 
the local firm. 

The Invitation For Proposal should require that the proposals include a 

detailed description of the technology transfer program and the role of 
the subconsultant. It should include the proposed organizational structure 
and the responsibilities of each of the foreign advisors. The proposal 
should also detail, to a limited de. , the types of technology transfer 
activities and subjects to he cov-red. 

5.11.Z Mid to Long Range Considerations 

In c!,;es where USAID is attempting to improve the technical capabilities 

of local firms that will provide future services to the client after the 
completion of a specific project, an agreement should exist that permits 
the local firin to ;oli(cit the technical advice of his INS sut)consultant 
throughout the project. Related cost; for these s:erv iceCi should he 
reimbursed hy the clifnt. On these projects, for exampl,, the Jordtanian 

consultant i;,exp ected to provide technical assis;tanc, to the WA.1 for such 
things as; the pr,,conitrtuction biilde rs niee tings. At the,,- menti ng; all 
construction contractors who inay choo;e to stuhinit a hiii are fre, to ask 

questiWn'; rt,',arding the project. The con';nltant is often aslk,ed to 
participate an;d answer quetions on technical matters. If the consultant 
is unsure an( provile's an incorrect or incomplete answr, th- potential 
contractor, may propose incorrectly r,-;ultinl; in dolay-;, additional costs 

to the client, or facilities which do not meet the perfor manc, crit-ria. In 

case; ,lCh xi thi.i, where th, WA .Jha; reque';ted, the .1ordanian firins. to 
provile, continiiini, te-chnial advice related to thi; projct, the Jorlanian 
firmi should have th,' rii'ht t) ,olicit additional technical alvic- from the 
U.S. ;ubcvl tlI tFint whr prvided the a,! is t.ancr, and technology transfer 

service,. h,,,, ervice; ;h uld he reimnhursible and not provide(I at the 
e0pen';, of the Jordanian co ultint's. 

5.11.3 Selection of l.ocal Firm 

Th, vlt cti,,n of th,' ,u ,c,,,filloral firm-, to lesign or construct facilities 
should ,'m hl ,i,:, t,,chnical ahilitif,, and quality rather than the bid price. 

Proper -,ni,.ir.t i,: bild he Igiven to past .p,-ri,-ncc anl surccerr; and 
the (t aificti,;, i f the"propo.,.I project ita ff. ,-lection oiasei)riceon 
alone ,huld 1w,.trl,,',,, li rI ,. In a,. wher, cot is a major 

factor in ,,hi ,tia a cowaultant, onir,:pri,',mdunlualifierlthe , .ni/or 

per.;ow. ire- l ' ir-.,. This. reult in mnr.Ati;factory projects 
with delays mil hnge," coting th- client inorl,, in tot'l, than if the 

originally higher priced firm hl be1 n wa ';,'1a1 i, project. 

fr,,ient y, -,ii 
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SECTION 6 

FIRST INTERIM EVALUATION 

6.1 INTRODUCTION 

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

6.2 METIIOI))I.OGY 

The methodolog;y omployod in the First Interim Evaluation was virtually identical 
to the inothodologwy of the B a'o;line Survey Evaluation. 

Sou rce'; of information includ(ed: reviewing, the available data and obtaining or 
developing, such appropriate additinal 11data as was availablo; c<onducting d is­

cusS ion'; With ',Vater Authority of Jord an, SAI)/1,ordan, and "1ini, try of Planning; 
cond,.cting di',cus;ins with the three ,Iordanian firm',, ,pecifically involving the 
projct manager,; and appropriate projoct related ';t:iff; crmnluctio; disu,;ion, 
and/or corr pondonco with the TV; ,uiconultant, proj,'ct mnna,,gr,; and other 
project related, !,taff ,Ahn possi.ble. 

The basic ,y,tom utihi.,Ad wa, the1. hahin,' evaluation '",ton and ratin format. 
TFhusi, the r,,ult,. of th, Virst Interim l'vah.tit ,,i ire co,i',tnt amn comparable to 

the Baseline ;urve, Ivaluation. basic" ratin;,, i, -o,'n in u'-1The form (i)ure 
Overill C.ilm ility lnd,'¢ - ;anitar, ), ,in pe, ific lating lorm. Tlie dfinition 

of the rat in, catepori,,, anl ,uib-l,'mwnt-, arfe included in Tabl, (,-1 l) finitions of 
Sub-l'elmn t,, andl tin',. 

6.3 BASEL.TII: IEVA L.!JATIOWI; 

Thef 'aeline :;urv,'Ivalu . tin' froim th, original -;urvf-N repomrt ar, includ,,d for 
reference purp,',,". Th,. ,ormatt for th, ratinj,', and , 1'l-lt" conviktn, of a 
,hiort ',wninrir' v',',mne foflloed by leh completed )verall apalilitv Index 
(O)'CI) rting f,,rm,,, l.ijur,, ( thro ,,gh (,-I. l'h ,, rference, 'vill bo inchien, for 

each firm in the follv.'.'in' ,rl,'r: Arcl~t,ch o'ultin l ,n,iners, Con-ulting 
En ;inorin, (,ntr and , Partnr...1,11yPnd 

6.3.! Summary A:ss.esrsnment - Arabtech Consulting Engineers 

'rh, followiny i; the ,umininary as .,n ent for Arabtehc Con,,ilting 
Eingilne'r... 
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OVERALL CAPABILITY INDEX 
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TABLE 6-1
 

DEFINITION OF SUB-ELEMENTS AND RATINGS
 

Categories 
Sub-Elements 

1. 	 E.\7erince 
a. 	 Ranitarv projects comparable in size, 

complexity and technical specialty 
uniertaken in last 3 years 

b. 	 Total sanitar'. projects in last 3 years 

c. 	 Sanitarv fees as - of tctal fees for 
last 'I vear: 

'1. 	 Total projects colnparagle in size, com-
plexity and technical specialty under­
taken in last I years 

e. 	 Geographic location of past projects 

Past 	PerformanceIl. 

a. 	 Abilitv to initiate projects as scheduled 

b. 	 Ability to complete projects on schedule 

c. 	 Ability to complete projects within the 
original estimated budget (of the firm) 

0 

0 

0 

0 

0 

none 

never 

never 

never 

1 

N/A 

1 

0-10 

1,Z 

area of 
Amman 

sometimes 

sometimes 

sometimes 

Ratings 
2 

1 

2,3 

11-25 

3 to 5 

limited to 
Jordan 

often 

often 

often 

3 

N/A 

4,5 

25-50 

6 to 8 

work in 
Region out-
side Jordan 

usually 

usually 

usually 

2 or more 

6 or more 

more than 50 

more than 8 

work outside 
the Region 

always 

always 

always 

4 
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DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)
 

Categories 
Sub-Elements 

d. 	 Professional reputation of the firm 

e. 	 Relationships with clients 

II. 	 Staffing/Personnel 

a. 	 Number of sanitary engineers who are 
permanent full time employees 

b. 	 Average years of experience of engi-
ncrs employed full time 

c. 	 Available in-house disciplines 

d. 	 % of total fees paid to local 
consultants or specialists who are 
not full time employees 

IV. 	 Project Management 

a. 	 Number of Project Managers with ex-
perience managing comparable projects 

0 

unaccept-
able 

unaccent-
able 

0 

less than 4 

civil, 
structural 

more than ZO 

0 

1 

marginal 

marginal 

1 

5-9 years 

+ sanitary 

15-20 

1 

Ratings
 
Z 


acceptable 


acceptable 


2-4 


110-14 years 


+ architects 


9-14 


2 


3 

good 


good 


4-8 


15-20 years 


+ mechanica 


5-8 


3,4 


4 

excellent 

excellent 

8+ 

20+ years 

All dis­
ciplines 

0-4 

more than 4 



TABLE 6-1
 

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)
 

Categories 
Sub-Elements 0 1 

Ratings 
z 3 4 

b. Project planning and scheduling 
techniques and systems 

generally 
not used 

N/A available, 
but use 

marginal 

N/A available, 
monitored 
and used 

c. %ManagementInformation Systems 
available to, and used by, 
the Project :lanager 

generally 
used 

N/A available, 
but use 

marginal 

N/A available, 
monitored 
and used 

d. Proc, iction and monitoring of mile-
stone events and deliverable items as 
management tool 

generally 
not used 

N/A available, 
but use 
marginal 

N/A available, 
monitored 
and used 

V. Available In-House Resources 

a. Equipment and facilities - owned by 
the company and available for use 

virtually 
none 

typewriters, 
copy ma-

chines, print 
machines 

+ word 
process-

ing equip-
ment 

+ computer all listed 
plus addi­

tional 
applicable 

b. In-house standard specifications 
sanitary work 

for virtually 
none 

partial, 
inade-
quate 

complete, 
adequate 

for Jordan 

adequate 
for the 
region 

adequate 
for beyond 
the region 



TABLE 6-1
 

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)
 

Categories 
Sub-Elements 0 1 

Ratings 
24 

c. In-house standard drawings and details 
for sanitar. w ork 

virtually 
none 

partial, 
inadequate 

complete, 
adequate 

for Jordan 

adequate 
for the 
region 

adequate for 
beyond the 

region 

d. Reference materials - Books, periodicals, 
technical papers, catalogs, manufacturers 
information-relating to sanitary work 

virtually 
none 

textbooks, 
reference 

books 

, technical 
papers, 

int'l 
.gct-ncy 

publica-
tions 

+ catalogs 
and equip-

ment manu­
facturers 

data 

+ technical 
periodicals 

VI. Financial Indicators 

a. Rati .- of current 
1i*.. it 

assets to current less than
0.2 

N/A 0.2 to 1.5 N/A greater than
1.5 

b. 3 

Jordan 

.x'''i -'arr..th rate of fees 
a - ilat ion rate of 

negative N/A virtually 
zero 

N/A greater than 
one 

C. Professional liability insurance none N/A project 
specific 

N/A coverage for 
all projects 



FIGURE 6-2
 

OVERALL CAPABILITY INDEX
 
Sanitary Design Specific
 

Rating Form
 

Company Arabtech Design Development Index as of 1 Oct. 1983 

Ratings 

Categories - Sub-Elements ( 1 2 3 4 

I. Experience 
a. Comparable sanitary projects-last 3 years X N/A N/A 
b. Total sanitary projects - last 3 years X 

" c. Sanitary fees as o of total fees X 
d. Comparable other p:'ojects - last 3 years X 
e. Geographic locations of projects X 

Category I Points 6 x 2.5 (W.F.) = 15 Sub Total T 

II. Past Performance 
a. Initiate projects on schedule Y 
b. Complete projects on schedule X 
c. Complete projects within budget X 
d. Professional reputation XK
e. Relationships with clients 

Category II Points 15 x 2.0 (W.F.) = 30 Sub Total IT 

III. Staffing,/Personnel 
a. Sanitary engineers, permanent employees 
b. Avg. years of experience, full time eng'rs 
c. In-house (1is:,iplines 
d. " of fes paid to con;ultants 

X 
X 

X 
X 

_______ _______ ____ __. -

Category III Points 11 x 3.0 (W.1'.) - 33 Sub Total III 

IV. Project Mdana'',wnt 
a. Project inariagers with comparalble exprince X 
b. ,chduling and plannin,, technique:; X N/A N/A 

c. Manaement inforrnation ,;yste ns X N/A N/A 
d. ,.ilestone;, ,loliverahlo items X N/A I/A 

Category IV Points 9 x 3.0 (W.F.) -- 0 Sub Total IV 



FIGURE 6-2 

OVERALL CAPABILITY INDEX 
Sanitary Design Specific 
Rating Form (Continued) 

Categories - Sub-Elements 0 
Ratings 

1 2 3 4 

V. Available In-House Resources 
a. Equipment and facilities 
b. Standard specifications 
c. Standard drawings and details 
d. Reference materials 

X 
X 

X 

X 

Category V Points 2 x 2.0 (W.F.) 4 Sub Total V 

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

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

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

X 
X 

Category VI Points 2 x 1.5 (W.F.) 12 Sub Total V1 

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

94.0 

Evaluated 

Date: 

By: John D. Knoll Jr. 
David B. Bird 
5 March, 1984 



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

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

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

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

The quality of the proposal was good and Arabtech did supply significant
"nput, although it was done in the office of their U.S. subcontractor. With 
local exceptions, Arabtech displays a clear unlerstan'lin , of the services 
to be provided. The exceptions are areas of weakness or inexperience.. In 
these area.;, assistance is bein, provided by their U.S. siibcontractor. 

Financial Str,.ngth - %rabtech appears to have the financial strength to 
undertake this project. 

6.3.2 Summary Assessment - Consulting Engineering Center 

The following is the summary assessment for Consulting Engineering 
Cent er. 

Reputation, Performance - CEC has a gmo reputation a,rl their past 
performance ha,; been consistent with their rlputati on. Projcts are 
started on ti in and virtually always complotod on tiine aid within the 
client's bud get. The! quality of the d,-;ign work la: hoeon conrsistently 
acceptabl,, to go, d. 

Experi,_nc, -. Th,, majority of (.C('s exprinc,- ha., not ben in ;anitary 
engiIne'ermnb It is; in hit,,hwayi, rcttrirw's, inat,,rials tesiting and soils 
investigation,. '['hey have, not been responibleo for inany co,,nparable, iiz,!(d 
projects, but have perforinfNd well on the pr,,jcts in which thwy have been 
invol ve,. 
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FIGURE 6-3
 

OVERALL CAPABILITY INDEX 
Sanitary Design Specific 

Rating Form 
Company CEC Design Development as Index 1983of l Oct. 

Categories - Sub-Elements 0) 1 2 3 4 

I. Experience 
a. Comparable sanitary project;-la;t 3 years N/A X l/A 
b. Total sanitary projects - last 3 years N 
c. Sanitary fee!, a,; % of total fees , 
d. Comparable othor projects - last 3 years N 
c. Geographic locatiion, of projects I 

Category I Point'; I1 x 2.5 (2V.. -7.5 .1u1bTotal I 

H. PAt Performance 
a. Initiate, projects on -clh,(til,, x 

b. C omplet, pro)ject; 0)11 !Acl,(ul0 x 

c. Complet, projectsi within biudget x 

d. Professional reputat ion x 
e. IRelationship; %ith clints X 

Cateory 11 -,ints, 15 x 2.0 (W,.) 30 ,ub Ttal 11 

IM. Staffin,/Pevronnel 
a. !;anitiry ,'nginers., prmannt ,mtloy,,s , 
1. A v .year', of ,,xl),riorl,,, full ti'ne ,,ngr,

C. fln-how ...(li,rilin,,
 

d. ! of f,,', l, to r,)n',ilt.mnt. 

Catf,;,,)rv Ill Poiint, ) x )r) (\'. .) ." ;u, lo, l III 

IV. Projrt . m.a .i'i 

c. !.1ain/'e,,iin': ) i:Pforiiatin ,,tj . " i/A/. 

Cat,,gory 1.' lPoint. I x .0(%V.I.'.) 3 ;uhlTlotal P'.' 



FIGURE 6-3 

OVERALL CAPABILITY INDEX 
Sanitary Design Specific 
Rating Form (Continued) 

Categories - Sub-Ellments 0 1 

IRat inq!. 

' I • 

V. Available In-IHI ow.4 Posources 
a. Eqtiipi,-Iit ,and farcilitios 

). Standarl ,pc ifications 
c. ';tandard iIrdwifln ' anl detailr, 
d. Rofor4,nc matori.l; 

X 
v 

" 

C at g ry V P'oIii t,, v 12 I.11)1KSm 'tal I 

'V1. F inanr ~!irAllic~tr, 
a. Ra'tio of curront 

1).Adju-,td ,ra ,t-

c. rfe. t]I i' 

it/rrrt 

*~inuil ;,rowvtli 

i ,ittr.im'c 
ritte 

: 
A:.~ 

IA 

Cat,,,~ry 'I IUint- , .5 (W.F.) 12 ;uh Total I 

OVER'TAI,. ('APAP,11LIVY :I)I> 
(Total of miu T)oaI I thruuus1i 
Sub Tota '.'VI) 

I111.5 

Vi 1aItiat llBy:oln D. nol *Tr. 

,,at,: 5 a;rch, 19.T 



Since 1979, CEC has been involved in a number of sanitary projects. 
These have included the studies and desigis for Greater Amman Waste­
water and feasibility studie.! for th- Southern Cities. They were asso­

ciated with three different American firms for these projects. C EC's 
involvement was mainly in data collection, field and soil; inv,st igat ions, 

anl d in of ,ewerage collection systen';. 

Staffing, Project tlnerstandi_: ,"E(, has a limited rane- of in-house 

enginerin,, ,li'ciplin,,. They hav ei.en able to furnish most of the 

required -wrviceo, with their own ;taff by concentrating, their efforts in 

the areas of in-hou,se capabilities. Thriuih the use ,if part time, or 
temporary tiff they have' x;,aintain,'d a cl-o(- balance hetween workload 

and cap,-ity. Thy do hiy, neds for this slpecific project which r-annot 

be met )y their oxi.tin;, ',taff. The.o n,,e.l will 1be provided byv their IS. 

suhcotrtr and by ,c(IirinI,, additional ,ta ff. 

T e quality',' of the prpral i, "!,l and invclv,'', '.i'nift,-iit iniut by (71.C 

although it '.vas Lisne in the office of their 1.. ,ilocontractor. CEC" 

display' a cl.Ar uinvrtr.,ii', of the w'rvic,, t) 1e prviil l in the areas 

in which th,v .re experienced. lhir U".'; stutbcontractor is providing 

.as .istanc, in ,re,-a of ".'.' ,. , r inexp,'r 'nc . 

Financial I;trt;1.C " aip,,r', to htoay th" financial 'trength to 

undlrta'l'' thi. pro)e t. 

6.3.3 Sumnmary Asss;,rment - Jouzy and Partners-

The followun:i l s ,. 'i, in'nr;.i .l','.'. ,'nv for i.'u:V and Partner-. 

.l ,,tation. rierh 2.an, It ,w, v and P irln,'r' h is a oo,,,d r,,pitatioi and 

their pa'.t ,'rf,,rman ,' hi., b 'n ,n'.i.t'tnt with their reputation. 
Proje t',.ar, 'tartld in tm' mn virttill' al.via', coumple't,'ud on time and 

within th b ' hdi" ,t. 'Ihb , 11,1itv ,f the t .ii' n v,,rl has heen 
C rv Is I, , n Ill.I, , , , p , J j .... 

a .l ,'ct in civil 
engine 'rmn;,' ! I to, , ,ttr's, pl1.inctil urban 
Ex ri,,n,,i.v .tt !'.4rt11'r. hi'. r. ,v. p,'ra, ,' th,' 

f r''latinc ht Iii.'.,a, ,-t- 1 and 

dev,,l,)pm#, t is '.init.ir'' pr ,,', t.. 'I :hi. ', ', 1 ,xp,'ri'ne'C , and 

pr,,s,'ntlv niaicit. i n ,ffif -. , In the ' ' ,i iiw '.i,ie' .1,,ril.in. lhyh,' have 

p1rfrm ,, .,.l cti [t p''r,,o, I.. 

.lJ u:,' ant '.irlnt'r. h. T'.',I,.'ow A n ntlc,,r ,f ',n t r',' orjer't,'., l.rincipally in 

' . t!i t 

the td' ,l t r cc;! ith .. 'r firm 
t ti,i I -:10. .i: ,' C I . ,. ... a .l mv 1 ," firm for 

' %:1iith,,'i ar i.i l',.,'f.i xith i1.';. for 

t f, Clr-ciIi . alsotOle fea-..Oilt to I,'. I'i H ,' ( n',. . - re 

.'..," ,t , ', illi .1 r II:'%! flrIli f r i '.tt ccc,m l,' i'.i , imtm e,''cia t', 
th" Q -' .1, 'i,'"f.1, ! ,In!1," & y 

r, it'I Ihr 111, tIr Ai nii.A II trid1weI r 1nie' acv'o vAv et I r n ic;1 A1 i n1 

* 1, i i ' i'.'l,atiffiti,, t'' l ,,r..t;,icc., I ci.',' . -,t I 'r - ha-, i ir(hi­

ter'oiura!, awl lilactcnc ,I .e iplin.' in it,'.e' * t, ,t h . nt - ','e t ' hanwcal 

or er tri, al Ili-., ilih ,'-. in. hfwl-., lii;'y :niain taiunc ,' ' ll'nt rel.iti nn 

(,-3
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FIGURE 6-4
 

OVERALL CAPABILITY INDEX
 
Sanitary Design Specific
 

Rating Form
 

Company Jouzy and Partner ; Der;is n Development Index as of 1 Oct. 1983 

Patinfp- __ 

Categorie , - Sub-Eloinont,; 1l 2 3 ,4 

I. Experionce 
a. Co rnparabl , ;itary proj(,Ct!;-.l at I ye;irs .N/A TI/A X 
b. Total -;anitary pr,)j,cts - la;t 3 yearl % 

c. Sanitary fo,; a , o;f total f 
d. Co mparal)l." oth,r ir)joc t ; - last I years N 
e. (rolr.iphi, lcatiorv, of projct,; 

Cat,-nrv I Point'; x . (W.I:.) .15 Sub Total I 

II. Pa!,t Per for rinmici a. Initial, lprojct, ,)i ,, h,,,tul,,] 

1). Coxilpleti, project ),, ,chvdul,­

c. Co npl-.to )roj,'(ct., 'within h)lId(.t x 

d. P ro, ional rpllt,,tion N 
e. H,.laton ,hip; with clint!, 

Cat,;',1rv II ' int' , 15 x ,.0 (W.F.) 30 .tuh Total I1 

a. ';anitlry ,'nv, in',r,, I1'rhhlan,'nt eloy,'',"; 

1). Av;,. y,'ir, )Jf, x ),ri ' ,nco,full ti'n, ,'ni ,r. 
c. In h , ,, ,i,,i li "| 
(I. ,fo', f,_, 1_i1 t) ,, 

C at,.V.,rv Ill i',,nt '. -. ; . ,, . .I. 15 idut'ldt ill 

Proj,,t
P.rolu, , . ., ,' , ''t ,, l r.} , ,-xl. riilco 

")uh Trcit'll Ill 

C at,, :or, / IV Phjiiit-o . ... x 1.0) (W .F.) 1. ;l, Tot.a1 1'. 



FIGURE 6-4
 

OVERALL CAPABILITY INDEX
 
Sanitary Design Specific
 
Rating Form (Continued)
 

Categories - Sub-'lements 0 1 

Ratinggs 

2 3 

V. Available In-lou,;e Resources 
a. Equipmont an(] facilities 
h. Stan(larfl ,)ecifications 
c. Standlar1 (Irawirig; and dotails 
d. Ref,,ronce 111 tri al:, 

X 
X 
N 

x 

Catogory',V Point; ( x ,. (W.F.) - 12 ';ti) Ttal V 

,q. Financial I.rlic tr 

a. Ratio of rtirrnt ,, t,/curr n 

li abilit i ,m 
b. Adju,,to'l avori;o, inniil ,ro,,t 

c. Prof,, ,inal liability ,in:,inc 

irat 

! 

//\ 

X, N ,J/A 

'!/A 

I/A 

. 
v 

Catog,,o)ry VI Point,. ', x 1.5 (W.V.) 12 Sub Total VI 

OVEt' RAI., ,IAI'ITLITY lCJ[)l2K 
(Total ,)f ,rti l,)tAi I trr,,)lgl 

Sqtlb Tota '.TI) 

1__(,. 

Date: 

BvaluatedBy: ,Tohln P. Knoll Jr. 
DaviI 1'. B;irl 

March, 198.1 



with a number of university professors and well qualified experts. 
Historically, they have been able to furnish required services either with 
their own staff, or in conjunction with "consultants," or tomporary 
personnel. They have maintained a balanc, betwoen workload and 
capacity with the us;e of part tihue or tompnrary personnel. The needs for 

this project, which cannot he met by their existing staff will be provided 
by their U..". subcontractor, by acqiiiring; staff, or by consultants. 

The quality of the )roposal is (,-od anl diid invole some, input from 
Jouzy's U.S. subcontractor. .louy displays a clear understanding of the 
services to be provided, Although assi:stance is being provided by their U.S. 
subcontractor. This a;ststance is related primarily to the treatnent of 
sewage. 

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

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

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

6.4.1 Summary Assessment - Arabtech Consulting Engineers 

Tile findings of the first interim evaluation of Arabtech are summarized 
in the followini paragraphs. 

Reputation, Performance 

Arabtech had a food reputation as an engineering firm at the beginning of 
this project, but was essentially without experience as a sanitary 
engineering firm. They maintained their reputation an(d were able to 
develop rospect as a sanitary engineering firm, based on their 
performance on this project. WAd expressed satisfaction with their 
performance and inlicated they would recoimend Arabtech to other 
clients as a compotnt sanitary engineering, firin. 

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

Experience 

At the time of the First Interim Evaluation, the design of the sanitary 
facilities and sy,;tems for the cities of Tafila and Ma'an were the only 
sanitary enginevring, projocts of any magnitude completed by Arabtoch. 
Their exp, rienre in the sanitary field con';ists essentially of this project. 
However, the magnitude of this project and their numerous other projects 
of similar si. and omp l,xity, ,nak, it one of the few consulting firms in 

, rdan with ,.,juivllnt experince. 

inrason'. has 
engineering,, project- insth,i'i, e )f the imarkl.ot. Verst few des-ign projec ts 
were undortaken in ,ordan hiring the twelve mor.th period prior to the 
First Interim Evahiation. The competition for the few design projocts was 
intense. 

One of the iu :\rahtoch not undertaken si in ilar sanitary 

Staffing, Project Understanding 

Arabtoch roinforsd it,; itaff of technical per!;onnel dluring the project 
with what appt.a r,; to ho toecbnically qu alifi,-d personnel. lowever, they 
did not necessarily incra.o their total number of emnployees. It appears 
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FIGURE 6-5
 

OVERALL CAPABILITY INDEX
 
Sanitary Design Specific
 

Rating Form
 

Arabtech Con-
Company suiting Engineers Design Development Index as of March 1985 

Ratings 

Categories - Sub-Elements 1 2 3 

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

b. Total sanitary projects - last 3 years X 
c. Sanitary fees as " of total fees X 

d Comparable other projects - last 3 years X 
P. Geographic locations of projects 

Category I Points 10 x 2.5 (W.F.) = 25 Sub Total I 

II. Past Performance 
a. Initiate projects on schedul X 
b. Complete projects on schedule X 

c. Complete projects within budget X 

d. Professional reputation Ix 
e. Relationships with clients X 

Category II Points 15 x 2.0 (W.F.) = 30 Sub Total I 

1M. Staffing/Personnel 
a. Sanitary engineers, perinanent einployees X 

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

c. In-hot. se discipline!s 
d. % i-if f,,, paid to ,',olsultants N 

Cate,,ory flIP oints 1" x 3.0 (%V.F.) : 30 Siub Total 1II 

IIV. Projct M,in.igi'iint 
a. Project -,'r'; coin pmrahloexporienco,nn Xwith 
). "ch,,,tlii nid plining, tochniquo!i 1/A X N/A 
c. Mangent 'y't,,in;X N/Ai:iforrimtion /A 
d. Mil,'tme,, deliverable iteonv 'I/A X Nl/A 

Cateory IV Point,; 7 x 3.0 (W.F.) - 21 Sub Total IV 

4 



FIGURE 6-5 

OVERALL CAPABILITY INDEX 
Sanitary Design Specific 
Rating Form (Continued) 

Categories - Sui-Elements 0 

Ratings 

1 2 3 4 

V. Available In-House Resources 
a. Equipment and facilities 
b. Standard specifications 
c. Standard drawings and details 
d. Reference materials 

X 
X 
X 

X 

Category V Points 8 x 2.0 (W.F.) = 16 Sub Total V 

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

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

rate 
X 

N/A 
N/A 
N/A 

N/A 
N/A 
N/A 

X 
X 

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

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

140 

Evaluated By: 

Date: 

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



that Arabtech made a conscious effort to select a few technically capable 
project people that would remain with the firm. As stated earlier, 
Arabtech's people were able to acquire sufficient technology in project 

management, sanitary engineering, drafting and other areas. They earned 
the respect of the project coordinators of WAJ who rated irabtech fully 
competent to undertake essentially similar type projects. 

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

Project Management Capabilities 

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

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

Arabtech indicated they intend to utilize the project manager concept on 

all future governmental or industrial projects involving more than one 
technical discipline. The concepts and procedures will have to be 
transferred to other Arabtech personnel. They appear capable of 
accomplishing thi; in order to broaden their project management skills 
and capabilities. 

Financial Strength 

Arabtech appeared to be financially strong. This fact was confirmed by 

the fact that they, as well as the other two firms, were required to 
support a high level of project activity for a lengthy initial period before 
receiving reimbursement for services rendered. 

6.4.2 Summary Assessment - Consulting Engineering Center 

A summary of the findings of the First Interim Evaluation of CEC are 

listed below. 

Reputation - Performance 

At the beginning of the project, CEC was one of the few engineering 
firms in Jordan with sanitary engineering experience. They are a small 
firm, but enjoyed a respected repulation in the sanitary engineering field. 
They had designed a number of wastewater collection .ystomsand small 

wastewater treatment facilities without any assistance of internatihmal 

6-6
 



FIGURE 6-6
 

OVERALL CAPABILITY INDEX 
Sanitary Design Specific 

Rating Form 

Consulting Engineering 
Company Center Design Development Index as of March 1985 

Categories - Sub-EIehenonts ) I 
Rat ingms 

3 4 

I. Experience 
a. Comparabl, sanitary projects-last 3 years 
b. Total sanitary projects - last 3 years 
c. Sanitary feos ais ",of total fees 
d. Compara l,other proj,:cts - liat I vear 
e. Geoglraphic locations of projct; 

N/A x /A 
% 

Category I Pointsi I' x ,. (W r.') 30 otal 1hI 

II. Past Perforinance 
a. Initiate projort; m chohule 
b. Comploto pr, jct , ,o ".c ,'llo" 

c. Complt, l)roj,(-t,; within budlg1,et 
d. Profssional r,.putationi 

e. lel tiol!;hips, ,vith chlint:< 

x 

Catei,'ory II Point,; 1.5 x 0 (%V..) 0 ub Tot al 1I 

I. .ta ffin, /P'-r-;nnwl 

a. Sanitary ,.,giner;,pormnmnt ,,mploye,o 
b. Avg. ya,,r:; of ,,perinc,, full timne eg,'r:i 
C. In-ho , ,;-hi)ine , 
d. % of fes p'li, to cwlnIltmints 

1 
. 
XI 
X 

C at ,,,,ry III {'oint'. 7 x 1.(0 (\V.l.'.) ,. Si T- .,1Ill 

IV. Prijc t M.,nw orw, It [. 
at. 'rf~joct ,n,t ii ,' r,. .,it' ,')lm ir~ih ],-,.xp,.rio , , 
b . ;,-h,' lulII1, ,,nId 1)1 1i lli;, t,'chlli,Ill-, 
c'. M a,n1 1;) 11llt i f,)r 111.1t i,m)1 v ,t,n ; 
d. "Ail,".t :w,"., do,liv ,',i .l,it" l.', 

Al. 
"1l\ 
/\ 

11: 
. 

/, 
TI: 
:; \ 

Cat,,,ory I' ['emiu', 3 x 3.0 (W.i'. , I;Si, Total I' 



FIGURE 6-6 

OVERALL CAPAi!ILITY INDEX 
Sanitary Design Specific 
Rating Form (Coitinued) 

Categories - Sub-Elements 0 1 

Ratings 
2 3 4 

V. AvailAble In-House Resources 
a. Equip ineit and facilitics 
b. S ta daril s',:-cifications 
c. Stan(iard drawings and details 
d. Reference materials 

X 
N 

X 

N 

Category V Points 10 x 2.0 (W.F.) 20 Stb Total V 

VI. Financial Indicators 
a. Ratio of current as;'ets/current 

liabilitis 
b. Adjustod averag, anntial growth 
c. Profossional liability in:surmce 

rate 
X 

N/A\ 
N/A 
N/A 

N 
N/A 
N/A 
NI/A 

X 

Category VI Point; ( x 1. 1 (W.F.) 9 Sub Total VT 

OVERALL CAPABILITY INHDEN 
(Total of S;ub Fotal I thrugh 
Sub Total VI) 

13.1 

Lvaliated 

Date: 

ly: John D. Knoll, Jr. 
David B. Bird 
March 195 



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

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

Experience 

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

Staffing, Project Understanding 

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

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

Project Management Capabilities 

AE a result ,of pecific mana,,emont, financing, and project coordination 
assistanco lrnvileI by their U.S. subconsultant, C'(C made substantial 
gains in their in-hc,un, priejct ma:nagement capahilities. Prior to this 
project C C utilize(d ;t very loose type of project coordination, which was 
adeqtoate for their previour projec ts. The design of these systems and 
facilitie:; wa; much inor, conplx than anything previ ously completed. 
The end r,-;ult wa,; quite po;itiv. At approximately thle mid point in the 
project, C 1'C ' pr, j oct ,nan a er wa; in complete control of the project 
ani quiiite involv,,d in ,lirctin, the effort; of the project team to meet 
their time -hoedule. CEC appears capable of condinating any type or 
size of projeyrt within their tr'chnical capabilities. 
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Financial Strength 

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

6.4.3 Summary Assessment - Jouzy and Partners 

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

Reputation - Performance 

Jouzy anl Partners is a large firm that is well respected for their 
engineering capabilities. They had a good reputation at the beginning of 

the project and maintainod that reputation throughonut the project. They 
have designed a moltitude of facilities including highw ays and , thpr major 
civil engineering facilities in addition to sanitary facilities. They have 
previously participated either as a subcontractor or prime contractor on a 
number of sanitary projects in Jordtan. 

Experience 

Jouzy and Partners have completed a number of sanitary projects in 
Jordan. At least two of them were major projects involving the design of 
wastewator collection and treatinent facilities. They are probably the 
firm with the mos3t sanitary engineering experience in Jordan. 

Staffing, Project Understanding 

New employees were not needed for thi'- project due to the sizre of Jouzy 
and Partners. They already had enough people on their staff to fill all the 
project positions. For some en,,ineering activities uich as octical and 
mechanical, the work is subcontract d to other local firms. This practice 
is common and, not necessarily, a negative factor. Pathor it is a cost 
effective measure to undertal,,e projocts as they arrive vithout having to 
maintain a ;taff with a low dir,,ct or billahl,' tono ratio. 

As a result of ,lotzy F. Pirtnrs ,xperienc,;, ti my had a fairly good 
unders tanding, of the project. They lack o depth and klnowledgeo in the 
area of wa:!ewater treatmont process engineoring; and this was provided 
by the U.S. s1ihco, ;ultant. They had four -;anitary englineers on their staff 
at the ond of the project thait rocived the buill of the technology 
transfer, alonf with the drafting !, ,trff. 

Project Management Capabilities 

The project manager for this project was provided by one of ,louzy and 
Partners senior personnel. lle was already exporienced in project and 
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FIGURE 6-7
 

OVERALL CAPABILITY INDEX
 
Sanitary Design Specific
 

Rating Form
 

Joazy & 
Company Partners Design Development Index as of March 1985 

Rat in_ 
Categories - Sub-Elements, r) 1 1! 

I. Experience 
a. 	 Comparabl,- sanitary projects-last 3 years l/A I/A X
 
b. ,
Total ;anitary projects - last 3 year	 " X
 
c. Sanitary fes a's ", of total fees 	 x
 
d. Comparahl, other pi-oject ; - la st" yIar, 
e. Geo ,raphiC loc/ tions of projcts 

Cate,,ory I Point,; I x 2.5 (W.F.. .17.5 	 ;II) Tot.l I
 

11. Past Perfor man, 
a. Initiate projct on ,, 
b. Complt, projects on ,chidl 	 v
 
c. Cornpl,,t,, projoct,, within btjdj,,t 	 x
 

d. Proft-,oinal roputaltion 
e. Polati'o ,hip., with clint'; 

Cate,',orv I Poi t, I x 2.0 (W.F.) 30 	 ,;u Total II
 

HI. Sta ffin;:'/Peronnl 
a. Saritirv ,yinr., nrinanent onlploye; 	 X
 
1. Avf,. ve r, -)f ,+xlwrionc', full timne 	 en'rs x
 
C. lIn-ho >,, ,li:,cil"n,.1 	 x
 

d. of f ..... plid to ,ona,,iltlnt's 

Cat ,.,ry II1 Po t,' 7 :1. ( (W..'.) 21 	 ill Total 1l[ 

I. Projeroct Il 01 

a. Prolj,-, t inn. ''r, .,.ith ci,nplr,tl)l,, 'xp,,rinc, x
 
l). Sleih Ii;'.nd 1I,11iiniij' to lIijliI('i -1/A I/
 
c. .arn., ,unto? isf,,r un ion'.y't. 	 ' i/: i/Aj1/,,\d. Niil, -tor ',, I i'vr, ,dl it,-,.0, 	 i/A 

Catgrory IV Point', '; x 3.0 (V.' ,. 	 Sub Totil I' 



FIGURE 6-7 

OVERALL CAPABILITY INDEX 
Sanitary Design Specific 
Rating Form (Continued) 

Categories - Sub-EIemonts 0 

Patin 
1 2 

__, 

3 "1 

V. Available Ii-1101.Wi, Resources 
a. Equipment and ficiliti,; 
b. Standard ,;pwcificati ns 
c. Sqtan larI ,r x x',in,,- andl d,ta ils 

d. Peff rnc , ,n.it.ri '; ' 

Catoiorv V Pomt', 1) x 2.0 (W.F.) 20 ",.u) ',t'l V 

VI. F illnAIC i l A I:IfIi (-At,)r,, 

.1. Patio 0of curront ,x.',,t,/curr,,nt
liltbi,, 

b. A dju vt,- I v,r., o,t,n u ad ,rw.vth ra to 

c. P ro f , -,',i -d.l i , ihilitv i wv,u r lmi ,c"t!-l 

" A'.I 
"I.\i 

.\ 
/ % 

, . 

X 
x 

Cat,;; )ry '.'I!oint,; x 1. (W..'.) 12 .u T,Total "I 

OVEP AIA. (CA':\P;1I.I'Y1I)L.. 
(Total of ';tut"l'otal I t'irouii; 
Sul) Total .'1) 

1"_1.5 

L'valuat',l 

Date: 

By: John 1. Knoll, Jr. 
Davi,! 3. Bird 

March 1985 
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office management. Essentially no technology transfer was provided in 
the project manageiment area. 

Financial Strenrth 

Jouzy and Part,",tr', a Imajor int,ernatioml c,,n.ulting firm. It appt'ars to 

be quit, -itrolni financially and wa, ahl' to maintain full projct activities 
dospit,' a delay in rec,,iving,, reimnhiir'.e,'it for ',.rvico!,, rendered. 

6.s COMI'AIUSON O1.' IIASEI.NE ANI) FlIRST INTEIRIM EVALUATIONS 

A sumltry cimparivmn i the ()('!, fir the l,,,lin.e ar'.',' lir',t.nd Interim 

Evaluation f,,r the thr,, , frdani.m firm-, i. inclumd In Ilur,' ". Th,, 1 irpe,,E, of 
this figure v, ti, puiclly ,h'i the iv,.rll i;prve.,ent in ,.,ch hrm", cap,hmilit,, to 
perform 1,mit, ir vIIIn, d,.' i 1'n proje . . 

Ani it,,m 1, it,-m ,,lllp rli,,n (f .,i h if t ,' tlir,,' .I,rif.i:iin,m tir' , r', im l-lh I in 

Ii'm r', (-') t hr u, 'i ( -I I .lw ci t,. ,r 6-., I l -,ti I h,l, t - I t h (-,,I n p ri,,ons 

ar," ident ic. ti t h - ( I -v.t iii imi n fior miin, It, i,,o ri .nI ht)-Ili, I, . 

In all ,'., tht,' firm . m inrv their .Oiht, t, ,'','n ,liilir pr ), t, , 1,-moni­

,,trati , th,, j ,.itt'. mni .i-t f tlvw t, lnili;,,., tr nt,,r , ,rt. 

1 ro,on' i f th firm -, CIi , the r.it in; for thr,, '.t -. l m t. lriq,,,,l i',t,,lad of 

incr a,,;in)'. "h'li:, vi, tri, v i,n thi ,h thir () I incr,,.v ,'i md the',' oh,.m on,,tratedil 
,I Aglnific'am t imnpr,,v,.n,-rit iai thir inl--1.,m , ,-ap.ihiliti,,,. "ih, thr,-, ,uh-i,-,lomnents 

a Sta ffie!,er.,in',l 

a. Sanitrv ,.nj-inor',, pormane-nt ,emplovyo, 

b. Av!'. v, 'ar. of e',p,,rinc,, full tim ,' ,'n 1 'r',. 

Financijal Inmlicitoir,, 

1). A ljitr,t,.,l'oI . r.o',, *'nm ,,l ,,rowthi rite. 

Each of tho,', indli,.ti -, ir, mt' t,', to, ,, reit ,',tent , the ,i.: of CEC. Tley 
are a very ,m.ill irt i At the time of the ,rvv the prijort wak.#,lein,, 
undor'.vay .ind the.v hi' - t.iI feI ulp. \t th,, time. if Ilh, fir .t intrim ,v.liiti jn th, 

prij.ct hid lr,'.mv ,. ntij l l i . e,,'.rdil ,f, th ir ,,milt.ir%,.n .... r h.l l,'ft 
to a 'c ,f-pt , tlh,-r ,- ,. Cl( Cn, 1 1.1 d w, t . I,,tt%,n nl, it r 1.ao , ,,-t,,. 

Tihu , th,' uiiimm,,'r if it.mirv ,'hm,',''r'. himo h,','; r,.,im ,',l .Il,, v.it t h,' av ira;y, 
nmmnl,.r )f ,,f. 'i. <[ ' ,,.ri nc-,. V'ac.ii', ( 1 ha nit iitt,'ll any new rij,'it! , 

,ir ..... r,m . r projct6, had ,r, pd. 
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FIGURE 6-8 

OVERALL CAPABILITY INDICES
 
SANITARY DESIGN SPECIFIC
 
RATING COMPARISON FORM
 

Evaluation 
Title 

Arabttech Conultin , E rqineers 
P1a,,(lin- ,,irv,,y
F~ir';t Intrim Ev,.,tlation 


Nt ()('I Imprwv,.ment 


Constlltin-, t ,,rtl:(,ntor Co 

Bxp;,lin,- trrve 

Firt Int,,rim 'Iv,ahation 
Noet ()C'I Imifprvt'nerit 

Jouzy an! 1,irtn'r'. 
B,I,,lin ' 'tirv,V 

Fir:,t Int,'rin Evaltation 
Net ()CI Improvement 

Evaluation 
Date OCI 

October 1993 94.0 
"larch 1995 140.0 

45.0 

Octoher 1993 111.5 

%.arch19,95 134.0 
22.5 

October 1 ',3 126.0 
March 1985 154.5 

5 
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FIGURE 6-9
 

OVERALL CAPABILITY INDEX
 
Sanitary Design Specific
 

Rating Form
 

Arabtech Consulting October 1993
 
Company Enin,,ers I)e,;ign Development Index as of March 1985
 

Rat inc Valur 
Categori,-, - i;uhi-lElf-ment; Baseline lirst 

Survey Intrim Varia ico 

I. 	 Fxperienc, 
a. 	 Compirabl,. -initairy projects-last 3 years ) 2 
). Totil ';.nitar ¢ l)rjct ; - la;t 3 year, I 1 0 

c. Sanitarv f, ., "', of total f',, 	 3 2 
', d. Coinpirible othr trjrt - la';t 3 years 2 2 ) 

e. (eo)gr p hi "Il,-Ird t i) '( ,f pr ) '-. t, 	 . C 

15C a ,i,,'[ . , h t i :, U",w t ,r 	 115 1 

H. 	 Pat I r forr . ,',e 
. I it it prr, jt. t tlc.,,' ll, 3 C 

1). C om plot, pr,;jot', (q) ',(- ,.,,lol, 	 3 3 ! 

c. Com plet, r,)j,.<-t- '.'ithin ti jl,,,t 	 1 3 0 
d. I'rofo,; ,iomiil r1pitlt 	 -0 , C 
p. l{,olati,)n',hip" .. '.'ith ,-li,,fw , 	 3 0C 

C ato ,,,,r,,,II - '.''i ht Ii;', ", tor 2.() 	 3n 30 0 

III. 	 S ta.f f i ti ' r , i11,.1 
a. ";anjtlVrv,jin,,,,r,, i),,rtl.iiiiit ,.';i;l)\w', 2 3 1 

hi. Av . y,-,ir, )f , jw ice, fill timi, ,n ,r . 2 0ipr 
C. In-ni ,e, , :-ipli.I 	 0 
d. ", of fe,, .iii t') ,lt 	 3 C1

C at,';,,,)rv III - ,',ih i ';l,t,r 	 331 1( 1 

IV. 	 Projc t 
,a. Proj' t. iir,''i ,,.it !, ,,,iliril, , ,xprince C) I I 
h. ';ch,'h~lie;I ,1,1lph lin: t,,'hriiiw , 	 0 2 
c. Manlj,.r,,iit iatnrrn.itl~ 'n,,,',tr'm, C) 2 2 

,i. iilet, n," o,, li', r.i le it,' i , 	 0 2. 

3.'iitin;, 	 21Cate,,o)ry IV - Factr 3.0 	 21 
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OVERALL CAPABILITY INDEX COMPARISON 
Sanitary Desigr Specific 
Rating Form (Continued) 

RatinF! Values 
Categories - Sub-Elements ,Baseline First 

Surve-y Interim Varianc 

V. Available In-!Itou,; Resources 
a. Equipment and ,aciliti,,s 
b. Standard specifications 
c. Standard drawi ni,; anil details 
d. Referonco matrialI 

1 
0 
0 
1 

1 
2 

2 
3 

0 
2 

z 
2 

Categ ory - F.ij'hting Factor -r 2.0 4( 12 

VI. F inanciaI Ilndicator, 
,;,I,
a. RIat i) ,f cii rren t t ;/c-i rro tt 

liabilit ie, 1 0 
b. Adjiistol av,,ra , amnual (,,ro,.vth rate -1 .1 0 
c. ProfosSional liaihilitv insurance 0 0 0 

Catgory VI - Weighting Factor 1.5 12 I 0 

OVERALL CAPABILITY IN D)(7 -; 9.4.0 1410.0 46 
(Totals of Category I through Catego-,ry 'I) 

Evaluated By: ,John D. Knoll, Ir. 

David 8. Bird 

Date: March 1985 
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OVERALL CAPABILITY INDEX COMPARISON
 
Sanitary Design Specific
 

Rating Form
 

Consulting Engineering October 1983
 
Company Center Design Development Index as of March 1985
 

Rating Values 
Categories - Sub-Elements ,Baseline First 

.Survey Interim Variance 

I. Exn:cience 
a. Comparable sanitary projects-last 3 years L 2 0 
b. Total sanitary projects - last 3 years 3 3 0 
c. Sanitary fees as %0of total fees 2 3 1 
d. Comparable other projects - last I years 2 0 
e. Geographic locations of projects 2 2 0 

Category I - Weilghtin, Factor 2. 7.5 30 2.5 

fl. Past Perforimance 
a. Initiate projects on scho(liul, 3 3 0 
b. Complete projects on schedtile 3 3 0 
c. Complete projects within budget 3 3 0 
d. Pro fes;ional reputation 3 3 0 
e. Relationships with client; 3 3 0 

Category II - 'WVeig;hting Factor 2.0 30 30 0 

IM. Sta ffing/Pers nol 
a. Sanitary enginers, permanent e inployes 2 1 (1) 
b. Avg. years of oxperience, full time eng,'rs 2 1 (1 
c. ln-hot,, discipline, 1 0 
d. "I of f,,s paid to consilltint, 1 , 0 

Cato, ory IlI - Weighting, actor 3.0 27 21 (() 

IV. Prij,,ct Mania,,.,nw t[ 

a. Proj,-t Inagt,,r, with c,)mpral)l, experionc, 1 2 
b. ch,,dlli an1; pl ln in ,, tchnilu,,; 0 2 2 
c. %laria',, n'it infforr ition o,toenn; 0 
d. 'dil,,ton e,,eliverabl, it,,: 2 2t 
Category 1V - Wighting, actor 3.0 2.t 21 

,11tin,,,~ Va t r . 
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OVERALL CAPABILITY INDEX 
Sanitary Design Specific 
Rating Form (Continued) 

Rating Values 
Categories - Sub-Elements Baseline First 

Survey Interim Variance. 

V. Available In-House Resources 
a. Equipment and facilities 3 3 0 
b. Standard specifications 1 2 1 
c. Standard drawings and details 0 z 2 
d. Reference materials 2 3 1 

Category V - Weighting Factor , 2.0 	 12 20 

VI. Financial Indicators 
a. 	 Ratio of current tss;ets/current 

liabilities , . 0 
b. 	 Adjusted average annual growth rate , 2 (2) 
c. 	 Professional liability insurance 0 0 0 

Category',I- Weightin Factor 1.5 	 12 9 (3), 

OVERALL CAPAI'lIIY INDICES 111.5 13-4.0 22.5 
(Totals of Cate,,ory I throulh Catgory VI) 

Evaluated By: John ). Knoll, fr. 

David B. Bird 

Date: 	 March 195 
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OVERALL CAPABILITY INDEX COMPARISON
 
I Sanitary Design Specific 

Rating Form 

Jouzy & 
Company Partners Design Development Index 

Categories - Sub-Elements 

I. Experience 
a. Comparable sanitary projects-last 3 years 
b. Total sanitary projects - last 3 years 
c. Sanitary fees as % of total fees 
d. Comparable other projects - last 3 years 
e. Geographic locations of piojects 

Category I - Weighting Factor 2.547. 

II. Past Performance 
a. Initiate projects on schedule 
b. Complete projects on schedule 
c. Complete projects within budget 
d. Professional reputation 
e. Relationships with clients 

Category 1I - Weighting Factor 2.0 

III. Staffing/Personticl 
a. Sanitary onginors, permanent employees 
b. Ave. years of experience, full tine eng'rs 
c. In-hous, discipline; 
d. " of fes paid to consultants 

Catepory III - 'eig,,ht ing Factor 3.0 

October 1983 
as of March 1985 

Rating Values 
B seline First 
Su,'vey Interim Variance 

-4 ,4 0 
4 4 0 
3 41 1 
4 4 0 
3 3 0 

. 

3 3 0 
3 3 0 
3 3 0 
3 3 0 
3 3 0 

30 30 0 

2 2 0 
1 2 
2 2 0 
0 1 

15 21 6 

IV. Project M niaf;,,omerit 
a. Project inign lr% with oinptralel 
b. cIlodlin, and planni: techniquos 
c. Mlanat,-i-mnt information systms;0 
d. Niil,,tone,;, ,Ilivrahl,o te ', 

I 
exporrince . 

0 

0 

1 
2 
0 
2 

2 
0 
2 

Category IP' - Woightinj; Factor 3.0 122 2. 12 
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OVERALL CAPABILITY INDEX 
Sanitary Design Specific 
Rating Form (Continued) 

Rating Values 
Categories - Sub-Elements Baseline First 

Survey Interim Variance 

V. Available In-House Resources 
a. Equipment and facilities 1 1 0 
b. Standard specifications 1 3 2 
c. Standard dtAwings and details 1 3 2 
d. Reference materials 3 3 0 

Category V - Weighting Factor = 2.0 12 2fn 

VI. Financial Indicators I!
 
a. Ratio of curront assets/current

liabilities ,t-t 0
b. Adjusted averlge annual growth rat, t, 0 

c. Professional liability insurance 0 0 

Category VI - Weighting Factor :.5 12 12 0 

OVERALl, CAPABILITY INDICES 126 154.5 28.5 
(Totals of Category 1 throu;h Category VI) 

Evaluated By: Jchn D. Knoll, Jr. 

David B. Bird 

Date: March 19R5 



SECTION 7
 

CONSTRUCTION SUPERVL'ON BASELINE EVALUATION
 

7.1 GENERAL 

The primary objective of the Construction Supervision Baseline Evaluation is to 

establish the baseline data, for three Jordanian consulting firms, at the beginning 
of the construction supervision phase of this p')ject. This data will then he used 
as the reference point of origin for comparisons with the results of future 
evaluations. 

Numerous sources of information vere utilized in providing the lasi'; for this 
basel'ne evaluation including: 

- Available roferenco materials 

- The actual pll:op;als ;uhmitted for this project by the firms 

- Data supplied hy the individual firms and aencies 

- Inp'it rec e ve.d ,luring, ntoierous discu:;s.ions with the personnel 
froti the firm; and age.ncii,;. 

It was not possibl to achiev' a:, all -- nco mopa;;i ng an .valuation as the project 
needs deserve. Th.e firm-;, n:i,,sand wore cooperativea imid ividual-,; inost ano 

helpful. It was only ext rtn al Vc tors, whicli precluded the desirable complete 

solution. 

The primne inhibiting factors, were that tho co)ntrution rporvision wor! has nnt 
yet be n contrawted by tme ',.Vt.r A.ithoritv. All thr.. firm;, in a!,',ewiation with 

their r'sp.c tiv, 11, ,ubco',ult umt:,, have ,ulaii tl pr)po,;,l.. 

A subjective .viltialtion will neI to Iw un1,.rtml'i.n .'l n th, com,tru,'tion .upu:­
vision ;trvicw, and projer t po.r,,onin l ar, defind. ;uch ;in ,valiation can he 
prop,-rl,7, and ,rmom mirall' inlul'd 'with tim.' bu'lin e..val1.1tion o)f the 

cons.trtu'te t ri-oii iliti of the l,,rdlani.n -,mntr:, )r , ,'l tld for thi; projct. 

11e the tiiEffort, h ve 't,,, m il, to lo vl) ,l,ectiv ... 'lim Jofth, ,on'tructi n 
suiq,,rvi',mn ei,, (ff Illitthe thre, romr, fir, 'h t, orlrl.miuun ltin;: . forti is 
',;iinilar t, th, formit ,v ,pt;irvio , ,lv Iv th, lr,)j't 'Tmn for t 'rio ii th, 
ba"eIin,' ,,',.him t i, ,m f ,, r rv , iiin,'rio,: ,I'iju awpaleiiii . if f,llowe,- in 
,,ub,, 101,,nt '.", luuum,, , thi. ,,r ot vill r,,luo, con ,tit mi ,ompar.ltive 

r,,I t. It I , mitimjeu'l tht thi ,ej ivo. v lmutmoc 'ill ' ',jlem tu( at a 
later lt a in, .i v h vill in'hlui 

1 

l,i, r, ej,.-ti,.- hli m i .hih 1,,rj,,-t peronnol. 

E'fE~r7.2 (COWS;''lIMI(lMr !M;11iAI.II() .VAIMIAIM] 

Th,' olje,-t iv'.... va luat ion i'. emmnpos;et of the. followinelelments: 
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7.2.1 	 Criteria 

The criteria considered in developing the objective evaluation included: 

OBJECTIVITY - The evaluation format must minimize, or eliminate, 

subjective results and he as purely objective as possible. Future evalva­
tions are anticipated durin the life cycle of this project. The results 0f 
these various evaluations must be consistent and comparable regardless of 
differing per;onalities which may be involved in the evaluations. 

APPLICABILITY/FL EXIBILITY - The system must he applicable in 
determining, or indicating, construction supervision baseline capabilities 
and the transfer of t,-chnology. It must apply to project specific needs 
throughout the life of the project. The system must apply to projet 
specific and firm specific evaliations. Yet it must retain the flexibility 
to apply to general corstruction supervision projects or other firms with 
little, or no, mo(ification. 

DEI AILEI) I)cCU. I ,MTATI()I - The system must be clearly detailed and 
fully ,louu mi'oed. The dotail is needed to provide a clear understanding 
of the initiil evalluation as well as providing the direction for future 
evaluation-. The dccunentation will provide a rational means of adjusting 
previoush. -oinpleted ovlluations should the system be modified in the 

futurro. 

72.2 	 Approach 

The primary inotivation in developing an evalluation system was to 
incorporate feature; that woald, in some fashion, quantify increased 

capabiliti-, and al') slhow v videnco of technolog;y trans fer. At the same 
time, the ,,em had to ho rap.oblc of producing; consistntly objective 
evaluation-, ,ver time with the Pwo',shity of differin, ovaluator';. 

The appro ach used involv,,,l the -,,lction of ,,'n,'ral catalorif-s under 

which tht variou ,l,,mnt:, pplied in evaluatin, , the a',,hine capabilities 
could b, lo,gi,,lly )',rouped. Th',,' cate,ories wore d,-fined a ;: :taffing 
and Person ,el, 'Anin;e,,,nent i ,,qporienco, Pastl'oo(I,n11(l Tchnill,"';, 
Perfor,:Ancl, In-liu,, P,,,mirc,, and linancial :-,tcatr5. 

1ti.)n the , ri, h, , b-eloments 

of each ,rv%at o "I'',,,nhi nts were 
Followi,',, t1,' ihn ifi,' 'of e,,,neril ', , 

,,nril ,' v-,r,, ,'finedl. r 'a, -olomn 

consid,r,'(l ,m, I f,rrl in o'h,i t ' ha, i',,f' 

,\pplici 	iltt~t,'t ih w ,-prifi. co ;ioration!; and tot h,' r,j,',t 


o 	 Ahili t t ,,,',tivlv l''fir1 . ,tthi tl, aIlh--,I,'i ,,nt inli the 
lotLin(Itry ' iini ritltn , ',tlrt,'-lTi 	 iii the i,'nt. 

0 loa-,,nahl,, aviilahility o)f iof,orinat ion relatin, to 'aclh suh­
elflnt. Th,' information J ,ild not hi lmrdn.,oln, for the 

7-" 



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

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

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

7.Z.3 Construction Supervision Developmeit Index 

7.2.3.1 General Concepts 

The Construction Supervision Development Index (CSDI) is 
designed foL" objectivity with the purpose of eliminating subjective 
influences. The intent i.;to quantify the construction supervision 
capabilities of a pirticular firm, 10 some fashion, at any given 
point in time. Cor, tinud u; of thCL (;Di throu,hout a s eries of 
evaluations will producoit a series of truly comparabl,, value-. This 
will occur a:;a r o ft the obj,,ctiv, and ri,,idlV ,efind rating 
syste in. 

The CSI)I ia sin,, dimn;ionl,-,,s numlr ' , is deriv,,d as the 
sum of the eiht, cat,),ory sub-totals. r'ach cateory is 
(lividld into ,u)-'lf IlI,,nt; which ar, individually rated. Thus, 
comparisons b),tween any two different evaluatinw, can be made 
on the whol(, uin, j t th (41)I, on any !ipe(cific cat,,gory or on 
individual ,u l-,lfnnti . 

7.2.3.2 Hating' Format 

A !;tnu,liar.di,,d uotri'< ha; ,wli.rt#,d the'1 format been for rating 
form it,,,lf. ,.tig )porturiti,,!;, and point value", have been 
limited t,) ,)nIv five po'ible choice.. Actlal numoric rating 
valuw, ran vary ','l from 0,to .1. Thi, will elihninat - th, need for, 
and time il..)iliy of, tialy shuped juid,'gemnm.utal ,li ,tinc-tiotns. 

7-1
 



The majority of the sub-elements can be rated with a choice of 
any of the five rating values. ltowver, certain of the sub­
elements are more appropriately rated through a range of only 
three choices of values. 

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

7.2.3.3 Category ". eighting 

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

values of the categories. 

Staffing and Personnel, Management Tools and To'chniquest and 

Experience were judged to be the Inore critical areas. These 

categories were given emphasis with higher weigh tings. Following 
in descending order of importance are Past Performance, 
Available In-1louse Resources and 1;'inancial nd icators. 

Past Performance was given lesser weighting; thatn the fir-st two 

in this evaluation since there is not a plethera of histnric projects 
with truly comparable conditions. It is itill a very reliable 

indicator of the general attitules, capabilities and mnethod of 
operations for the individual firms. 

Availal> in-! ote Resoirco,; ar inore oa,,ily acquir,,d than the 

other gneral categorie-. Furthor the individual into-rest and 

expertike of the project personnol may partially, offset the 
absence of such re.;ourc,';. 

Finncial Inlicators :nu;t cons iderod orly in relation to the firm's 

ability to unle rt ak e th' i)rojo,-t or to acquire nood,-d personnel 

an(l/or in -o;Oilr(-,;.Wo, u 

7.2.3.A Rating Form; and Rating Definition.i 

A typical (',);r,truction ' elr',rvi;i on Dv,-lopment Index rating 

form i';;hviwn in Vil'ir' 7-1. 

Definition,, of the individual suh-eleonont and the related possible 

rating choi-, .Areho.hwvn in Tahlfe 7-1. 

7.2.3.5 i, 

The Cons truction hiupervision Development Index was formulated 
as a utseful tool to quantify con!trjction supervision capabilitien 
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PRELIMINARY
 

FIGURE 7-1 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company 	 CSDI as of 

Categories - Sub-Elements 

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

employees 
1. 	 Ave. years of experionce, full time 

C.S. personnel 
c. 	 Project managers with comparable 

experience 
d. 	 Available in-house disc plines 

Category Points _ X 3.0 (W.F.) 

11. Management Tool; and Techniques 
a. 	 Project activity schoduling 
b. 	 Project documontation systms, 
c. 	 Construction supervision manual ­

policie,; and procedur' 

Category Points _ X 3.5 (W.F.) 

IM. Experience 
a. 	 Total construction s;lperv. 

projects - last 3 years 
5. 	 Comparabl, contruction 

suporvis ion projc ts 
c. 	 Construction ,uporv. fees 

as " of total fo'; 
,,ralti lor ation of projects 

for con';trlction suporv. 
d. 	 Gog c 

e. 	 Constnictit i !s p, rv. on projects 
do signd hy ot,1w r, 

Ratings 
0 1 2 3 4 

Sub 	Total I 

[ 

Sub 	Total II 

Category Points ? 1. (%W.I.) 	 Sub Total III 



PRELIMINARY 

FIGURE 7-1 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company CSDI as of 

Categories - Sub-Elements 0 
Ratings 

1 2 3 4 

IV. Past Performance 
a. Timely initiation of preconstruction 

activities 
1). Complete projects within budget 

c. Professional reputation 
d. Relationships with clients, contractors 

an(d (,'i "-ner-

Category Points _ X 1.75 (W.F.) Sub Total IV 

V. Available In-House Resources 

a. Equipment and facilities 
1). ReIerence matorials 
c. Standard forms and reports 
d. Test equipmont and facilities 

Category Point. X 1.25 (W.F.) Sub Total V 

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

liabilities 
b. Adjuste'l ave. annual growth 
c. Professional liability insurance 

Category Point!- _, X 1.5 (W.F.) Sub Total VI 

COISTIUJCTIOI SUPIIVISION I)IWEVEOPMENT I![)IEX 

Evaluated By: 

Date: 



TABLE 7-1 

DEFINrION OF SUB-ELEMENTS AND RATINGS 

Ratings 
Categories 
Sub-Elements 0 1 2 

I. 	 Staffhng and Personnel 

a. 	 i cnstructin personne!, full time 
eiVpl,'ceS 0 1-2 3-4 

b. 	 Ave. ,years )f experience, full time
 
construiction personnel 4-6
less 	than 3 7-9 

c. 	 Project inanagers with comparable 
previous experience 0 1 2 

d. 	 Available in-hcose disciplines Civil 4 mechanical + sanitary 
structural 

I. 	 Management Tools and Technology 

a. 	 Project activity scheduling Generally N/A Available 
not 	used but used 

marginally 

b. 	 Project documentation systems Generally N/A Available 

not used but used 
marginally 

c. 	 Construction supervision manual Generally N/A Available 
not 	used but used 

marginally 

3 4 

5-8 9+ 

10-15 16+ 

3-4 5+ 

+ All 
architects disciplines 

N/A Available 
monitored 
and used 

N/A Available 

monitored 
and used 

N/A Available 
Monitored 
and Used 



TABLE 7-1
 

DEFiNITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)
 

Categories 
Sub-Elements 0 

______ 

1 

___ Ratings 

2 

___ ___ 

3 

_ _ _ _ 

4 

_ _ 

ml. Experience 

a. Total construction supervision 
projects last " ve.rs 0 1 2-3 4-5 6 or more 

b. Compara'Ale 
projects 

construction supervision 
0 N/A I N/A 2 or more 

c. Construction 
of total 

supervision fees as a 
0 1-10 11-25 26-50 50+ 

d. Geographic location of construction 
supervision projects None Area of 

Amman 

Only in 

Jordan 

Only in 

Middle East 

Worldwide 

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



TABLE 7-1
 

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED)
 

Categ ories 
Sub-E. =ents 0 

Ratings 

z 
1 

3 4 

IV. Past 7erfcrrnance 

a. Tim ely initiation of pre-construction 
ac tivit i*-s Never Sometimes Often Usually Always 

b. Complete projects within Oudget Never Sometimes Often Usually Always 

c. Profossional reputation Unacceptable Marginal Acceptable Good Excellent 

d. Relationships with clients, 
tractors and designers 

con-
Unacceptable Marginal Acceptable Good Excellent 

V. Available ,n- u. 'e Resources 

a. -quipinent and facilities None Basic Office 

equipment 

Word 

processor 

+ 

computer 

All plus 

additional 
equipment 

b. Standard construction supervision 
reports and forms None Textbooks, 

reference 
books 

inspectors 
manuals 

Tech 
papers 
& int'l 

publications 

Catalogs 
, equip 
mfgrs 
data 

- Technical 
periodicals 

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

Daily 
Diary 

N/A 6 or more 
Daily 
Diary 

+ 



TABLE 7-1 

DEFINITION OF SUB-ELEMENTS AND RATINGS (CONTINUED) 

Categories 
Sub-Elements 0 1 

Ratings 

3 4 

d. Testing equipment and capabilities N~one N/A Minimal 
equip (sieves 

screens, 
scales, 

Slump cone 

N/A Complete line 
of inspection 

tools and 
equipment 

VI. Financial Indicators 

a. Ratio of current assets to current 
liabilities Less 

than 0.8 
N/A 0.8 to 1.5 N/A Greater than 1.5 

1 

b. Adjusted average annual growth rate Less 
than -1.0 

N/A -1.0 to 1.0 N/A Greater than 1.0 

c. Professional liability insurance None N/A Project 
specific 

N/A Coverage for 
all projects 



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

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

More detailed comparisons are possible by comparing the 
ind vidual categories sub-totals, or ind i(lual sub-element ratings. 

These comparisons wouhl show general, or specific, areas of 
capability enhancement or regression Such coinpa risons woutld also 
pinpoint t.,rget areas; for additional detailed study, if so desired. 

Since the CSIDI is general in nature it cannot, arnil shouhl not, be 

used} to ,erct a firin for a specific project. The CS1)I does not 
evaluate or quantify project specific considerations sch a,; the 
firins existingi, verses firins thewurkload the capacity, ;ecific 

experience and availability of pe-rsonnel for the projoct and the 

level of coininittinpnt by the firin to a specific p'j,ct. 

The main use of the CSI)I is to indmicat, the chang, in capability 

andl to indirat, the traw;ffer of techno h , in a ,ivn 'inple firm 
ovc r time. The Iiiih"st valued C I)I does not infor that the firm 
possoes;ing, s;,n, ik the "bost" for any constructi,on supervision 
project. The CS)I is not a means, to conpare and rank various 
firins for projects. 

7.3 RATINGS AND ASSE5;SMENTS 

The format for the ritdin,/ an a' m nts will consist of a short summary 
assessment fllow,,d by the- comnpword Construction Supervision Development 

Index ratin, form', Fi,,r,:. 7--, thriju h 7-1. This format will be used for e;,ch 

firm in th,, followini, order; \rabt,' .. Consultinfg Engineers, Consulting 

Engineering Center, ;and Ily Anld P;irtner',. 

7.3.1 Arathitech Consultinl Engineer; 

The followin;, i.,th,' .mm ,iry a,'.,e.snnt for Arabtech Consulting 
Enginor,.. 

Reputation, I'or forinanc,. - Arab tch has a gooid repu,tation as a 
Consulting Engiineering Firm and1 their past performance has been 
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PRELIMINARY 

FIGURE 7-Z 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Arabtech Consulting Engineers CSI)I as of March 19P5 

Ha t i nf,,;- JI
Categories --Subl-Elements 	 0 1 2 1 

I. Staffing and Personnel 
a. 	 Construction pers;onnol, full time
 

employees x
 
b. 	 Ave. years of exporionce, full time 

C.S. personnel 	 x
 

c. 	 Project managers. with comparable
 
experience x
 

d. 	 Available in-house di!,cipline', X
 

Categ,,cry Points 13 X 3.0 (W.F.) - 39.0 Sul "I'Ital I
 

I. Managemont 'ools and TechniruesI 

a. 	 Project activity ',ch,,o ilin;; N/A /.,\ X
 
b. 	 Project docu mntat ion !;yte ins N/A ,I/A x
 
c. 	 Construc-ticm 'upervis ion mnual ­

policies, and procodIures - /A1 N/A X
 

.	 T)tal IICatego(ry Points 17'. X 3.5 (W. - 2.0 	 1,h 

HI. Exporienc,, 
a. 	 Total cntr iction ,uporv.
 

project, - lat I yo;tr,
 

b. 	 Cornparablo cont ruction
 
supervision proj4-,-ts N/A NI/A X
 

c. 	 Con tr,: tii Iuporv. fees
 
as % of tota l f,,., X
 

d. 	 Geogralipic ,' aTiiim of )roj-cts
 
for cntruc ti )n ,uperv. X
 

C. 	 Corvtruction -uperv. on projects
 

designd )y other, X
 

Category I' 1,inti 1(, X I.R (W. . - 21. Sub 'lota II
 



PRELIMINARY 

FIGURE 7-Z 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company Arabtech Consulting Engineers CSD[ as of March 1 185 

Rat in,,!; 
Categories - emnnts 	 0b-P. 1 2 4
 

IW. Past Per fr "nnce 
a. 	 Tirt ly nitiation of preconstruction
 

activit ies
 
b. 	 Complete project; within bud get X
 
c. 	 Pro ' rional rtputati i~ X
 
c. 	 Iei,tti(,,,hips; with clients, contractors
 

and ie'iiner, X
 

CatoTgoly T,inlt; 12 X 1.75 (W..) 21.0 Sb Total I",
 

V. Availahl, , -{(l , l !inurcf,,; 

a. 	 Equipimennt and farilitit,,
b. 	 Itef,'r,,;icf," mat, riak; 1< 

c. 	 Stndalrd for rn: .iIo rsporti A.U/Afd. 	 T,,it ,quipuwiit imi, ficilitios /A N N/i 

CatV')>r-v., Iu,,int., c, N 1.2"-, (\W.F.) -10.0 	 5ub Total . 

V1. 1-inanc i a! l iatr 
a. 	 T.,iti4) )f curr, t ,,t to currint
 

liai iimiti ,,,il/\ /A X

b. 	 Adji',ttl ,tv,..., anu,1 ,,r).'tb N'/A lr/.\ N 

c. 	 Pro fy ,j>ia l li.ltiility i"iI urN Vx ,/ 

C,it,',orv~ int:, . 1.) 	 Siub VIeX (W. 12.0 	 Totail 

Evaluat,-d By: John I). Knoll, Jr. 

):avid !. 'irl 

Date: 	 March 19P 



PRELIMINARY
 

FIGURE 7-3
 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX
 

Company Consulting Enineerin,, Centr 

Cate-ories - Sub-I--loennt,; 

I. Staffing, and lr~ionnl 
a. Cons truc tion per,,mnol, full time 

e:m plhv,,,0 

b. 	 Ave. yoar, )f(x-porionco, full time 
C.S. [er'o)n no 

c. 	 Projct i1nini,,r, with crtnparahlo 
experi,1n1o0

d. 	 A vail.-.hl,, in-limv,,,o :,ip i ,, 

3iI ( \Vo.'.)Cat(e ',ry I'm>nt. 0' , 

T 0)1',~~ '11 

b. 	 Projct I,,ui ,irit.it,>o 
c. owntrur tin 'ip'rvi:,l, l;,iiitl ­

,Cat,,f, rv I',,ont "( 3. ' I,.1'.) 

MI. lExpor,ric,­

a. 	 'I'()tal r,n triictioi ,uprv. 
prje,I!, - l.1it I v,-ar'

1). 	 (.,orn).iriLIl. ,,n.t ris,'ton 
sup," vii, r,+ , 

c. 	 Contril tLi,)i( p'rv. fo', 

d. 	 Goo i'ralhp i I- a.t i, n of projorts 

for c,,)f ti , ti1 )iin 
p'. ("o)n,fri1,ti,- i '.Ilp,-rm mi lpr)jr ts 

CSDI as of March 19Pq 

1)'at in-!; 

0 1 1 

v 

: 

'7.0 .Sti,''I,t i I 

' ,1hlilw 

....[I -./,',tm 

1.1.0) ')1) I ,tail II 

V 

".' ;l/.\ 1/ \ 

(ategory I':)t. 0 X 1.P (W.".) 16.' 	 Su) Ttal III 

http:vail.-.hl


PRELIMINARY
 

FIGURE 7-3 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX (CONTINUED) 

Company _unt:lt in~i lriinr iti Cuntr CS)! a s of March I OR5 

1__Rat in 
Categorios - Smh-FLhmerlt-, f 

IV. TPa',t P.r f,)r 1 Im -
a. Timely initilition of pr,,c)nAtruc tion 

activiti,-, X 

1). C'otpl,,t,, pr()j,,ct , wvithinl hmvlot x 

c. r(f.,, mlr,.puttti )n X 

. Relativi hip;, .vith -llo t.,, r-,ntract)r 

andl , i r. X 

1, X, 1.7 ,C at e,,()rv , " ' '.) , 'I' F t, l I'.' 

V . A vailahl, -t, >l, , ,, I , , 
,a, Fqulill,.11t .1!111 t,,,' lltio, ." 

C. Stauihlr,l inir'Allrp,,rt , /A 
'd. "[ ' t , 11pltlp) ,''nt ,tw l, f..cilitil, I/ \ xI\l 

Cat,,rv lt, t. 1? : I.. (W.. - l,. ,1 l',,tl 

, 

,t. Pliti,) ,f urrlit v t , to ti' rront 
I tdI,. :!/./I;I X 

VI. l inanc .il I 1'l 

A 
1), ,. mnl.I', th !1/#/,% xI u~.d ;,r,,' 

hvahi t,rd lJy: .1, hI I). 1:1,)ll. Jr. 

IDavidl 11,!"r, 

[) l~l llarch IV") 



PRELIMINARY
 

FIGURE 7-4 

CONSTRUCTION SUPERVISION DEVELOPMENT INDEX 

Company Joizv . Partners CSI)I as of March 1995 

Ratin,,s
 
'ategories - Su1-ihmnt) ] 2 3
 

Staffi-,d; Peronnolan 

a. 	 Con;tructior per';nnel, full time 

emfployee 	 x 
b. 	 Ave. year; ofoxprience, full time 

C.S. pers) iroll 	 X 
c. 	 Project with comparable.vmaagers 

experori ct X 
d. 	Availabl, in- ou:,o ,iicipline, X 

Category Inin > ".l W.F.) .30.0.int. 	 Sub Total I 

I. Nanag, m,,nt "Is, and Techniques 
i. 	 Project ictivitv !;ch,,t int Ni X iN/A 

b. 	 Projict ulocumentitior ,,ystms I/A X I /A 
c, 	 Con'struction suprvi.,ion Iint-mial ­

polici,, and pr c,,dur,,' / X I /A 

Cato,,ory Pint, -_ : 3. (3 VF.) - 21.0 	 til, Total II 

1)I. rfxpuric-

a. Total romnitrtili, llperv.
 

projot:, - i, t I v,',ar,
 

1).C(ornpartihl, c iv,trtictio n 
suprvi i) prjoct:, X 

c. 	 Contructiin ,uporv. f,,,,, 
as , ," , N/A XI)f tft,I1 f ... 	 N/A 

d. 	 Geo(,,r,thp ," ' ,,n f projectsj

f,)r cmv,tril tion .iip,rv. 	 X 

e. 	(ontructi,n ,pr oni. pr,,ject, 
v 

Caenrypu:,1(>I i (W.F.) P.p 5,Sbt11)t Ill 



PRELIMINARY 

FIGURE 7-4 

CONSTRUCTION SUPERVISION DEVEILOPMEN f INDEX (CONTINUED) 

Company Jou:.y and Partners CSDI as of March 1')R5 

Categories - sub-Element'; 0 1 

Rat il,:s 

IV. Past Perfirm nmne 
a. Timoly initiation of preconstruction 

actviti,", 
b. Cornplt, project, within hudl,et 
c. Prof -,,inal rputttion
d. Relati,)w,hip,, with clwnt ,, contractors 

and ilpor 

N 
x 
x 

Cat, rv Pint, 1 . 1.5 W.V.) =21.0 )u Tt.al IV 

V. AalbeIIiv ssmre 

a. F'quipmi rntIII( f.w iliti", 
b. Refer,,nce- mite-rijak 
c. Stand.rI firm .in r,.prt, 

d. Te",t ,',tlipm nnt ml f.ariliti,, 

'% 

':/A 
! /A Y 

/A 

:,\ 

x 

(Cat r,'rint', q N 1..2.r (.V.) - 1l.25 't;i Tital V. 

VT. Financm lIn!l, itir, 

a. Patio) )f cu-r-r
li,lillt i,". 

b. Adj ',t,'ilx:-'. 
C. l~r f, in.l I 

t i t ti currnt 

miniid ,ri.thI/ 
in',jt r,'ii,,mii 

; ,\ 

/' 

I/., 

I,/A 
/A/ 

x 

x 

Cat :,,hrv P(om t-, 1. " .".) 12.0 'til, ,t.l' I 

c o rIS;'l'I,l:.! ll:: Ill!N ,ll'l l ). I.It ! I. T I ll E1 ..0 

Evalu a td 1,;y: l___I . I.ni ill Ir. 

D)avi1 P,. 1'ir, 

Date: ,March 1,5 



consistent with their reputation. Projects are started and completed on 
time generally 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 huildings; and not on sanitary construction projects. They 
havc performed well on comparable :;ized non--sanitary projects. 

Arab tech has had a separate Construction Services group within their 
firm, specifically f)r providing cons truction services; since 19( 6. They 
have done it larn;i ntin her of projects inchiding, major hi)ousin and hunan 
settlement projcts in the Sudan Vailoy. 

Ara!btoch ha; !;(in, field tostin2 equipment and is familiar with reportir.g 
proceth i"rs. 

Staffing, PrHjct Undrstancing - Arabtch has a separate staff for 

constru, ion services. As they tennd to retain a high percentage of 

permanont ;taff, ther, have been per iols when capacity >:ce,,dcnd work­
loadn,. They have been able to hire qualifid staff (either part time or full 

time) when worlkload exceeded capacity. They draw from their in-house 
staff of do'in enginer and tochnicins, whfentvr ner,,sa,;ry and possible 

to staff proj'ct:,. 

Financial Stronjth - Arahteclh appears t) have the financial strength to 

undertake thin project. 

7.3.2 Consulting Engineering Center 

The foll(,win', i:. the ,ummrtry ,,;mu.nt for Consulting Ln;ineering 

Cent er. 

Reputation,. P rfrmnn, ' - ('1-(" hat, t,,.,),oreputation anI their past 
p,,rformn n,-,'hi:, h,i,, Com iit.nt 'vith their reputation. Irij,--ts; ar 
starit,' up ( o m pl.,l& ,,m tim ,e.,"A ~ ,:,r.lythw cli,,nt',- hiid ;,,t.. ithin 

Tl'h, qii ility ,f their x n,)rl' , (. ,i'tntly .1 -, lt'l,l,. trihi., bo'ni 

CFV ha , prvil.l , .trt l,-, '.rvi-t,! n a nulr hr f .,.miit.irv unl )thor 

civil typ' pr, je t. 

Exp-ri,., , _ Ih'r tr,'th i, in fli' ,il', finilt in, nI +,)ri r,to-are's, 
w henr , th , lh,t'v,' ,ihilll, ,.llp +.I ,, , t,,r,, ,ndlw t m wv,t t,,t,,.t, 


Stafihn-. 'r, i lt'lr.t.inlis' ( I I ,, ,, liinjt... r.ioti.' of in-ho ne 

pr i, I f, , wri',un;', , d"p-rIrptr, ' ,, Ii.' m nel hav 
.1 f.ir i i l,-,l t . f ',rv. ,'..Th ','ii ,Ilhlp....tI i in rpe'iflc 

Fin.ica.I 'tn-jl i ( .' *pp e. to have- tho finan'ial 'tr,,ngth to 

unlt,-rt.0 + Hit-, prjec,. 
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7.3.3 Jouzy and Partners 

The following is the summary assessment for Jouzy and Partners. 

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

Experience - Jouzy and Partners has broad experionco in the civil 
en gineering field relating to highways, structures, planning and urban 
development and sanitary projects. Th,-y have work ,oxporience, and 
presently inalntain offices, in the Region o t:;ido ,ordan. They have 
performied well on comparab le sized proj,-ct:,. 

Jouzy and Partners have done a nunbhor of ccnstruct ion services projects, 
mainly for hiliways, hridpos and major ho iling,. 

i ,ct - has 
architoc toral, and planning disciplines in-house,, in addition to 
construction sorvice; pr,;onnol. 

St a 1Pffing Undorstandin Jouzy and Partners civil, 

Financial Stre n, th - JouzY and Partners appears to have the financial 
strength to undertake this project. 
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PERSONS CONTACTED 

GOVERNMENT OF JORDAN 

Ministry of Planning 

Boulos Kefeya 
Muna Al-Jawhari 

Water Authority 

Mohammad S. Kilani 
Tawfik B.tarseh 
Nadir Ahu Arkub 
Anahit R. Taminian 
Ibr;',im Aiu Shums 

. USAID/AMMAN 

Bernard E. Donnelly 
Chief Engineer 

William A. Libby 
Deputy Chief Engineer 

Abdallah A. Ahmad 
Civil n , inrring Advisor 

James F. 1lanrc 
Project levelopmont 

Nancy Cairmici.l lTarly 
,Mi';,ion;il EIwilt ion Officer 

Ray Poinlmn)
Comrmit to "Iomrbor 

. CONSULTING ',;Ir:l:i ; 

Arabtech ,'- 'i, t n, En;iners
lbrrahi ii .\bi Ayya!;hl 

Ali Adib Hattar 
Projoct M.,anagor 

Ziiad uobani 
Chief Engiineer Conrtruction Supervi.sion Department 



CHZM Hill International 
Kenneth D. Bielman 

Project Manager 
Grover Jones 

Sanitary Engineer 
Randy 1Hoffman 

Civil Engineer 

Consulting Engineering Center 
Aziz Abdo Sajdi 

President 
Izzat Aziz Sajdi 

Project Manager 
Fuad Sweis 

Sanitary Engineer 
Nabel Darwish 

Structural Engineer 

Black & Veatch Internation.-I 
Ray J. Selk 

Project Manager 
Thomas A. Lyon 

Project Engineer 
Robert Owen; 

Des igp ns 

Jouzy and Partners Consilting Engineering Bureau 
Dr. Ned(ly Jouzy 

P artner 
Najea) F.Fled 

Project Manager 

Engineering Science Tnf:. 

Mr. Jerome Esmay 
Project Manager 
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QUESTIONNAIRES - JORDANIAN ENGINEERING FIRM
 

FIRST INTERIM EVALUATION
 

Questionnaire - Jordanian Consulting Firms 

1. 	 Name of firm. 

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

3. flow m~nv of the ahove projects were sanitary engineering projects 

*1. 1las; the firm done any project, out; 2 - ,ordtan, and if -o, whi-re 

5. 	 Who ar, your top thr,-- compititor,'" 

6. 	 Does your firm (carry profo,,,ional lilhility in',urmnce 

7. 	 What ar, your firm'!, -,tren ,tlv, and wal'nue, 

S. 	 What dto youi f,,l i,t h, rs,)itation of your firm's repiitation? 

9. 	 How do you rat-, v,)ur firm" 

lr,,Nt i;,,- /il n l o a quality job r,,'gardless of cost. 
Leadr - I)oe, ,tuality work co' trI,,outt 1)Ilr,,ets carefully. 
M. Too- Follows alon), on advnmneiints of othor c:nsultant 

firin!;. Watch t e,. cl,,,ly. 
Price 
Compotitiv, - Prices loi, to ;e tv(11 )i) f worlk, and controlk budgets 

rit'.oru' I','. 

er of years 
of P ',ri,,n,' 

1l. 	 ,umbelr f 'n' r. ,d -r Intcl,,rical, l ...... any 

10. 	 Number of ,,nlly,,. ,y,.nl rin, Ii., i'lin, , .nd avragE. nim hti 

To, ifftr,,tc o-., '' ',; plus 
other t1'.p, ,-1 

1!. 	 lvow ,ni.1fll ti' em lo e,,.were hir, f,- thi' prject 

13. 	 flIow mn.m ,' f th,"., ' r, , pt a'. ,m ply . after ,,mpl,,ti )n of the, project" 

1,t. Av,.ra.,j,.. a .il pr,,nt inra . or ,t ra , in f.....for each of the last 
thr,, y,.ir' ' 

1 .	 Ammal irnt .,e ,f fe . (approxmnat,, rlatin, to ';.nnitry Englnri ing 
for '.elch f th, I.i't thr,, ye'r.i" 



16. 	 Ratio of total current assets to total current liabilities? 

17. 	 Describe teclirdcal servi -e:i and transfer of technology the U.S. subcon­
sultant provided in project management, technical and others. 

13. 	 Are the managOemen t, engineering and drafting tchniques taught by the U.S. 
' subcontractor being ise on any current projct 

19. 	 flow do you fe'l that your firm i' better qualifi ed no w to manage projects 
than you were before this project' 

20. 	 Do you think the U.S. ulwcntractor provided enough t,'iOthnlogy trans fer, or 
could more have beon provided" 

21. 	 Were equipment, rofrnc, :.,at,,rials, and rt-, r;, le'tur,', notes provided by 
the U.S. subwontrator ; ' part of thi; proje,'t. If ;o, ploa;,, list inajar items.b 

22. 	 Suggest any chanen or vii itihm; ,mn think ,ould iInpriv' tle technology 
trans for p ror;,. 

23. 	 Any pertiMont ommnt, ,mu/or ,)l ervation, you would like to mak, on this 
project .min it!. imi )lenint~ition" 

2.4. Are youn tili !in,,r.ftin;,, 

25. Are ,n utili in, ,tmmm'llmr,1 

26. Are y ii i pr mro 

tmndrd. 

I'tail draving '
 

rport;, scheduling, and cost reports on a regular
 

27. Iliow would y'mi ,ompar, th in work experience to previoui work experiences 
with foreig'n fi ins" 



QUESTIONNAIRE - U.S. CONSULTING FIRMS 

FIRST INTERIM EVALUATION 

1. 	 Name of firm. 

2. 	 Identify and iicribw both tan ,ibl, .. in i nt.1*ns11ll, ,.vilence of technology 
transftr ld, tn,1 by th,. h <', firm v'. a r,-.ult ,f thi., project. 

3. 	 De.scrih-- wh.t trainin!, pr,>,rlnw, w'tr, provided to tl local firm, both 
form l .ndti tn rmn al. 

4. 	 What in v(mmr )pliln .r- tw trainin-, pr,,rttnl, that 10r.inwhy; also 

what diln't ,.'rlatl why" 

5. 	 hlentit v .mv ,xt,.rn l ir ttl-c.,, thait may hav, aff,.wtw., the tichnology 
trarvfer (,'ith r 1 r ' tiv,.lv )en thi' IrJert. 

v r,16. 	 Suf"- !,.t m.l,; ill)pr,,),.Tn,'I t '-,. 'lmt ,,i() ilt-iie. to .ln li,-c t1f t,'crlh ologry 

tran 'er proov' .. 

7. 	 Provi doany arvl/or ob.servationsr vou a. tomvcmment i f,-,-l pertin-nt this 
evaluation. 



QUESTIONNAIRE - GOVERNMENT AGENCIES 

vIi.s'r INTEI.IM EVALUATION 

1. 	 Name of ;,,ovrnmnt .i,,v. 

Do you f,.l t1 ,t th! torhnilo) y tru nsifor pr,,ran). benefited the Jordanian 
con'ulti , ,.',n ,.,erin; firm,, If so, in wh.t w.ys, or how, w ere they 
heno fit,'d" 

3. 	 De,-rio hwv .;ch of th, constultin, firm', impr)vd thir rna. A erial and 
technical ca- ) liti,',; , r m th, project. (If thoy did improve in yourI 

opinion.)
 

.1. \Vh.t 'v-.ro th, f.v,>ratll ml f.m.fr.mI1, x'-,t 4 the terhnolo,'.vAnd trinsfr 
. ,, I.Ill o,'.. ch thl, . '. t,- tant" ,lPrr));ra rw , v 4 , n.,,1, 

5. 	 11" yi V, I , t!ur. Ir'm:iLm iu , tItiti, fHip-, *ir,' fullv' 'ij.rAli fied to do 
simil.ar ,l.,, t)rt lu r*)'ti tech'.m ml .immIAn II n,ti,,rlAd x.,i,;tance" 

0. 	 ('on-,il.r n:u,' th' , m:ua'.,.. tr :I) t , '." t' tIn' ,VAJ. 'Vr, th', projects 
c- -ilul.t,.l ,- h. Anli' .it him hlit,o" m 

, . 'Wor, ' jot I ,-r lt 'u i .titlfanctorv mn.nnonrth :n, 

11mvt~ d() %-ii,1--,l , n rv (J .It)rdari, VIk~, th0- r()n.,a Itin frl.q. '110 thet'. mo 

indli,,i ,lal, t!iat) p.rticip.it,-, m) th -, ,-,' lr,,.,'1% v'ill L,.n, fil frf)tn this 
t,'(' n,>," Ar-)',') , ,r 

9. 	 i) '), f . I -A, , ,.r .v, )f th," .,r l ni.am mm,. i)tu , firu , .-ill itilh.'1 tht 
.i -I ! And [ i .il ic '.hi ll -lI..rm ,, ' , r th .,, pr,)jc,.'t" 

10. 	 \W hat I, ) o. l '.r,' t -,' i ,,.t wiinu(rt.mit a-il, icmiird .i reitlt,P. 
' 

e .. 	 m'ul' f,.r hy m ;,AAr ) " ,of t ,'-. r,,j ! . ini, tho .r ii.m.. , i..'', m t, , ,ly tra. 

11. 	 IN) ,ii I n-.v of . ! m. l f~t, r. thit 'mm.',' ha.w,, a. fl,,tec , ts - tOwh1cbologyAny 	 x,,, 

tr.maumf'r' 

1 .	 Ind ait', V'.'. lt f.. I .r, In ,' -irrn t . .ini '.'.' mr. ' ,fyi1 t , antr,'iytl o ,.Irh 

firm'" 

13. u,,.t Any ,hn.r:,", or ,.Iliin' W i lhmk w ul mlmnprove the telhnlgywcs-

tran',fer p r,'..
 

1.1. 	 Any perthnt ,,i mcinenl- ,ant/or nmda' you wnulz| IMP to makf.rv,11lbin 

reglardhqj., thii pr,)Jer! mv! its Imil,,m,,nttlon,
 

http:p.rticip.it
http:simil.ar
http:INTEI.IM
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QUESTIONNAIRE - JORDANIAN FIRMS
 

CONSTRUCTION SUPERVISION BASELINE EVALUATION
 

1. 	 Name of firm? 

2. 	 How many construction supervision projects of any size and type were 
completed in the last 3 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 you, or designed by others? 

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

7. 	 Who are your top 3 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: 

Prestige - Will only do a quality job regardless of cost.
 
Leader - Does quality work but controls budget carefully.
 
Me Too - Follows along on advancements of other consultants.
 

Close control on budget. 
Price Competitive - Low prices to get volume of work and rigorous 

control of budgets. 

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

11. 	 Total number of employees by classification/discipline? 

1Z. 	 How many employees were (will be) hired for this project? 

13. 	 Does your firm carry professional liability insurance? 

Ratio of current assets to current liabilities'14. 

15. 	 Average percentage of fecs for last 3 years for construction supervision? 

16. 	 Average annual percentage of increase (decrease) in fees for last 3 years9 

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



18. 	 What test equipment is available in-house? 

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

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

Z1. 	 Do you have a company construction manual and/or a company standard 
procedures manual? 

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

23. 	 Do you normally perform minor materials and seilz t-sting in the field (ie: 
concrete slump, entrained air, compaction and moisture content)? 

24. 	 Do you conduct pre-construction meetings and regular construction 
meetings? Are written minutes made of all tn:etings? 

25. 	 Do you normally initiate projects in a tin., I, , hton and complete within 
budget? 

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

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



QUESTIONNAIRE - GOVERNMENT AGENCIES
 

CONSTRUCTION SUPERVISION BASELINE EVALUATION
 

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

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

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

4. 	 Were they initiated in a timely fashion? 

5. 	 Were they completed within budget? 

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

7. 	 How would you rate the quality of the following for each firm: 

Construction managers 
Resident engineers and inspectors 
Construction supervision record keeping and documentation 

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

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



CONSULTANTS DATA SHEET 

Firm 	Name 

1. 	 Percent of fees from sanitary engineering designs. 
Last year: Previous year: Year before previous: 

Z. 	 Percent of fees from construction supervision. 
Last year: Previous year: Year before previous: 

3. 	 Percent of iincrease (decrease) in total fees. 

Last 	Year: Previous year: Year before previous: 

4. 	 Employees/classification, discipline/experience. 

Class/Discipline No. of Employees Avg. Yrs of Experienc 
Sanitary 
Civil 
Mechanical 
Electrical 
Structural 
Architects 
Soils 	OthersNot Applicable 

Construction:
 
Const. Mgrs:
 
Resident Engrs.
 
Inspectors
 

Surveyors N.A.
 
Designers N.A.
 
Drafters N.A.
 
Other Technical N.A,
 

Administrative N.A.
 
Clerical N.A.
 

Others 	 N.A. 

Total 	 N.A. 

5. 	 Percent of total fees paid to outside con3ultants. 
Last Year: Previous Year Year before Previous 
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GENERAL CONTRACT REQUIREMENTS FOR
 
CONSTRUCTION SUPERVISION
 

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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

AND
 

PROPOSED TECHNOLOGY TRANSFER METHOD
 

AND 
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NU Section D 
EM TECHNOLOGY TRANSFER
 

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

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

STAFF SELECTION
 

The specific CH2M HILL staff members selected for assignment 
in Jordan have been carefully chosen. Section F of this 
proposal contains the complete resumes of these individuals 
and alternate and backup personnel. Kenneth Bielman, the 
proposed pro-ect manager, is a manager with international 
experience in water supply and distribution, and sewage col­
lection and treatment. Sewage treatment is the engineering 
specialty most impacted by the need for technology transfer. 
Mr. Bielman's pro-oct guidance in both technical and mana­
gerial fields w,_ll be of great bene-ft to the .ro.ssional 
staff of both -,eEmnloyer and our partner, ARAD-ICH. Les­
sons best L#rned lre those ao1.ui red :n the day-to-dav devel­
opment of eng.]e-. n works to sceci fic .eeds. Dr.meet Biel 
man w.ll involve senior and junior ARABTECH staff on the 
project tejn and includ,2 them Ln the philosophic and practi-
Cal of gineerin rncples to municipal util­
ity s/st(:_.n ipecxali:;::;areas waterdsign. n the of distri­
bution and sewage treatment will also be ass igned to assist 
the APA3T'-C staff. All three CHM ILL stafr mcmbers will 
be In Jordan through most of the 20 perce2nt design efforts. 
In final design, technology transfer efforts will change 
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course 
and the ARABTECH staff will gain engineering experi­
ence related to the specialty areas by doing most of
 
the final design. Mr. Bielman will remain in Jordan
 
throughout the project's duration to assist in project
 
design and review.
 

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

The selection of ARARTECH as the Jordanian firm to receive
 
additional training and experience in water distribution,
 
wastewater treatment, and stormwacer drainage wil. greatly

enhance the technical capabilities now available in Jordan.
 
Since ARABTECH provides services almost exclusively within
 
Jordan, its newly-gained knowledge is likely to be available
 
for additional projects in Jordan rather than exported to
 
other countries.
 

ON-THE-JOB 2RAINING
 

CH2M HILL staff members will be located in Amman to work
 
closely with ARABTECH engineers in preparing the 20 percent

design materials. Since preliminary engineering work on the
 
Tafila or Karak project will precede similar efforts for
 
Ma'an or Madaba, the ARA3TECH staff will be able to execute
 
the latter project with less assistance from CH2M HILL. The
 
close succession of the engineering efforts associated with
 
Tafila and Ma'an will be ideal for technology transter.
 
Engineering tasks 
that required greater CH2M HILL involvement
 
on the Tafila project will be repeated more quickly in the
 
Ma'an project, with the ARABTECH engineers now able to apply

the information previously learned. A similar succession of
 
observation and team engineering on the first project, fol­
lowed by ARABTECH taking a lead on the second project, could
 
occur at Karak and Madaba.
 

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

Another technology transfer tool will be the use of weekly
 
project meetings. Planned are meetings lasting from 2 to
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3 hours in duration. Project status and near future planning

will be the first topics to be discussed. During the
 
meetings, the ARABTECH team leaders, 
with assistance of
 
CH2M HILL experts, will review major design decisions, prob­
lems, and solutions. CH2M HILL staff members will also be
 
available to assist in the review and explanation of design

theory and principles as needed. The CH2M HILL staff members
 
will prepare a tentative schedule of topics to be covered
 
and review this with the Employer. Also, slides and other
 
visual aid material will be supplied by CH2M HILL for use at
 
the discretion of the ARABTECH staff. The ARABTECH engineer

who actually develops and presents these materials (with the
 
assistance and guidance 
from CH2M HILL) will prepare either
 
brief notes or a memorandum. These written materials will
 
be collected in a DESIGN GUIDE notebook. A limited number
 
of the design guide notebooks will be made and supplied to
 
the Employer at the time of project completion.
 

MANAGEMENT AND PROJECT REVIEW
 

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

reviews, technology transfer will be enhanced and a better
 
final engineering product will be obtained.
 

CH2M HILL has assigned three of their leading specialists to
 
the Technical Review Committee (TRC). The TRC members will
 
be in charge of the formal review process; however, the indi­
vidual members will be familiar with the principal design
 
aspects of the project from its beginning and will be avail­
able to consult with the design team at any time during the
 
project progression.
 

OPERATOR TRAINING AND ASSISTANCE
 

Part of the 20 percent design document will be a description

of the plant operation. This will help in thc' final detailed
 
design, and ensure that when the facility starts operation,

the necessary flexibility, equipment, and processes will be
 
available for comolete oneration. The best way to transfer
 
the engineering technology to successful operation is 
to
 
have the design engineer complete brief operating instruc­
tions while the design proceeds. These instructions can be
 
compiled and refined at the conclusion of the design project.
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SECTION 2 - TECINOLOGY TRANSFER AND TRAINING
 

One of the significant objectives of the project is to strengthen
 

the managerial and technical capability of Jordanian engineering firms.
 

This section discusses the approach proposed by CEC/BVI for reaching this
 

objective. 

The aim of CEC/BVI is to insure that technology transfer and train­

ing are integrated into the basic processes of the project. The criteria
 

for success in achieving this aim are: 1) that CEC will, at a later 

date, be able to carry out, without substanial external assistance, the 

activitieF essential to the effective completion of other projects of
 

this type, and, 2) that CEC staff will have developed the capacity to
 

apply a systematic planning and management approach that can be applied 

to a wide variety of project-related problems.
 

2.1 TECHNOLOGY TRANSFER
 

While there are many definitions of technology, for practical pur­

poses in project development and implementation, it is advisable to
 

interpret the idea of technology broadly. As one practitioner of many 

years' experience haS said, "... the proper perception of technology by 

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

where-not, who, and when of interactive services reliated to facilities 

and proces;esi, not just the fac ilit ies; and proce ;ses; themr;e I yes ."* 

Seen in this manner, technology includes the systems, procedures, 

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

*John E. Robb, "What Is Technology Transfer?" 
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and organizations, in addition to the more narrowly defined hardware and
 

products those societies and organizations develop. To insure the best
 

possible transfer of technology, broadly defined, requires a collegial
 

working relationship and full participation by all parties. This is the
 

relationship proposed by CEC/BVI, and it is to be reflected in the work­

ing procedures established.
 

2.1.1. Proposed Method of Technology Transfer
 

Specifically, BVI staff will, from the inception and throughout each
 

phase of the project, work closely with CEC to insure that CEC staff
 

assigned to the project are fully involved in discussions, planning, and
 

actions necessary to carry out the project. BVI specialists will work
 

out a series of specific work assignments that will be carried out by CEC
 

counterpart staff members. Progress in completion of these assignments
 

will be closely monitored by the BVI Project ,IMnager, as appropriate to 

the natire of each assignment. At least oace weekly, and on other 

occasions if required, a staff meeting will be held to review problems 

encountered the previous week and the action plan of each person for the 

following week. This will help to Insure that le;s;ons of :;ucce,';s are 

sharel and that all staff are aware of conditions and actioni of others 

that might affect their work. [ur ing the initial manaenent trainin), 

course, some tasks will have b.en focused on th,. developmnnt of tile 

proces!; iil methods ot "flow to Pull 1c'v, .I,111Meet .: "D've lop ,ent of 

Individual and Croup Work Plans ," and "Monitortn,1 Work Fe. fornancc." 

This will be a further aId to bridging the ,ap fr:,i the tranilg to the 

work environmvn, an(I insure thar the CEC staff have management working 
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tools to make the on-the-Job technology transfer operate more smoothly
 

and effectively.
 

Specific assignments in which the staff will be engaged will follow 

the sequence given in Parts 3.2 through 3.4 of the "Scope of Work of the 

Consultant" provided in the TOR and discussed in the Methodology Section 

of this Proposal. Designated BVI staff members, as appropriate, will 

have primary responsibility for monitoring the work assignments and
 

providing assistance to one or more of the CEC staff.
 

2.2 TRAINING
 

Training and technology transfer will be woven into the project in 

several ways. It is emphasized that the training will be provided only 

to permanent, full-time CEC staff. It is not intended for part-time 

staff or occasional consultants, but to institutionalize a continuing
 

capability with permanent CEC staff. First, CEC staff would participate
 

in an intensive, in-country course with the BVI trainer to improve their
 

management skills and to give them practice in team building/team manage­

ment methods and processej. This initial training will provide CEC staff 

with the hisic management tools that they will begin to apply to job­

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

assistance from the trainer, procedures for setting and clarifying aims, 

establi,;hing criter i by which to meaiure prog;re.;.,, devis ing work plans, 

working effctiv ly a,; a group to accompli-;h assigned ta;ks, and, upon 

complet ion of each task, systemat ically revitrwtn,, what has been accom­

plished and prohlem ; encountered, in order to imfrt', ve stub:sequent perform­

alnce. Tie spec ific product of the training will he a monitorin.; method 

which C taff will ,u.h;eq!;tuently u!;e on the job to track work prog ress. 
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This initial course will set the stage for the effective transfer of
 

technology that will take place throughout the project. Working in close
 

cooperation with the CEC staff, the BVI Project Manager and technical
 

specialists will insure that CEC staff are involved in each step in the
 

planning and implementation of the project, as explained later in this
 

section. This hands-on, intensive on-the-job training will continue on
 

an individual and small group basis throughout the project. Midway
 

through the project, the BVI trainer will return to Jordan to conduct a
 

workshop in which management progress and problems to date will be
 

reviewed and further tasks in skill development carried out. Project
 

work 	plans will be reviewed, and CEC staff will draw up individual work
 

plans that will serve as guidelines for their work for the remainder of
 

the 	project. During the workshop, procedures will also be established
 

for the CEC staff, under the guidance of the resident BVI project
 

manager, to process and systematize their lessons of experience, and to
 

compile them into a Manual of Procedures and Guidelines for the conduct
 

of further work on similar projects.
 

2.2.1 	 Problems Commonly Associated with Training
 

Experience indicates that certain recurring problems have often
 

thwarted the good intent of trainers and negated the effects of training. 

Thure follow some or the most in.;istent problems, and an indication of 

how CEC/3VI plan to deal with them. 

* 	 Lick of support from senior manage.,,ent 

Thorou;h d~scuss ions will take plac,, in advance of the actual 
triining, between the top CEC/[VI tanagement and the trainer 
regardin ; the tranin,,, procedure.;. BVI project staff will know 
what to expect from the trainee;, and how they can most effec­
tively support them. Senior CE(C/BVI project staff will also 
take 	 part at specific jIxnts during the training, to work with 
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trainees in developing systems and procedures that will be
 

applied in implementing the project.
 

Training is too theoretical and not related to actual jobs
 

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

No transfer from training to job situation 

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

* No follow-up evaluation to make sure training works 

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

* Training not suited to conditions in developing countries 

This training approach has been tested extensively in Liberia, 
Egypt and Nepal , and refined in training courses with managers 
from other countries of Asia, Africa and Litin Ainerica. It is 
continously reviewed in light of experience and modified to fit 
local conditions. After basic management principle!; are 
learned , through a learning-by-doing approach, tasks are more 
and more ,rioented to the kind of problems encountered on the 
job, and not from "canned" materials developed elsewhere. 
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In summary, then, the initial management training course and mid­

project workshop will enable the CEC staff to:
 

* 	 Utilize a common, practical method and terminology applicable 

to problems encountered on the job; 

* 	 establish aims, criteria for success, and a means of monitoring 

progress for all types of work activity; 

* 	 coordinate, supervise, and review the work of others whose 

specialized inputs -re necessary for a project or program; and, 

* 	 work together effectively as a management team. 
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On-the-Job Training
 

During the engineering, design and supervision of
 
construction phases of the project Engineering-Science
 
will provide support staff for on-the-job training of
 
Jordanian personnel as follows:
 

(1) 	ES will evaluate with 
the Jordanian associate the
 
ES support staff needed in the fields of sewage
 
treatment, pumping, instrumentation technology and
 
environmental assessment.
 

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

(3) 	Where the an.alysis indicates a need for skills 
which are not available within the J & P organi­
zat ion, rcosen,-t ion:; will be made to train 
certa in personnel in the;e .kills. 

(4) 	[>hasi s durin ; on-the-job trainin; will be placed 
on the, -',ethcdolcqy for .ipplyinq state-of-the-art 
technolaqy to the resolut ion of enginee.ring design
for spe.cific elv:rent,; of the project consistent 
with lca construct ion practice and availability 
of m;t.ri.n]:,. and eqp-uipment. ES2qtaff personnel
will work closely with personnel to1 J:rdinAni 
accempli:2 :h stat-, -the-art, teohnloy input into 
the pio)vec t. 

(5) 	Jrd,nio.n individuils a:iin(d to the enqineering 
and| dsi.;qn pha'v of the project. will Le monitored 
to det ''r'nii ability for project :ana';ement, s;taff 
admi nis trat ion and product ion superv:isi on. The 
scheduii nq W~ work, reportin'q of work accompl ished 
and the use ind prejparatlon 0 , where appropriate, 
subcon t ra(:n Seahoilel W~sqet any OcltrCai wil11t. am!e 
he mutual ly I..s'..lo,! arol :xvnitr ni1 ' the FS~ :;taff 

,ol'r an1! hi:;, .. rani.' rantvrpart to "n.;ure 
that lhe .as';11 is n ai ti:Tel yr ,, wo 'm[lvt I 

manner, c, e ri ate-d with the' rlat'I 
 en';inering 
dinciplin. ., and! prepared to prof,:; innil staIndards 
'oniistnt. with the term:; of the contract and 
within budqet. 



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

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

(8) 	Those Jordanian individuals who have demonstrated
 
advancement during the engineering and design phase

will be encouraged to progress on other projects

within the J & P organization and new individuals
 
will be phased into the project to maximize person­
nel training.
 

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

Management Improvement
 

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

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



organization.
 

(2) 	Observe company approach to personnel

administration as evidenced by Jordanian personnel

assigned to the project. Evaluate what impact
 
company policy has on personnel attitudes and
 
productivity. ES wilr concentrate on the effects
 
and impact of company policy on the professional
 
attitude and development of individuals.
 

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

Optional Training in the U.S.A.
 

ES has conducted numerous training programs in the
 
United States for engineers, administrators, and mana­
gers from other countries. Many of training programs

have included both ES' local associate staff members as
 
well as personnel from client organizations. ES is
 
prepared and would be pleased to arrange such programs

for selected personnel of J & P engineering organization

and WSC in order to ensure appropriate technology
 
transfer so that future projects to be designed, and
 
subsequently constructed, will be properly implemented

and operated. Such programs could at the discretion of
 
the J & p engineering organization and/or WSC be struc­
tured to include academic work correlated with office
 
work related to the production of plans, specifications,
 
contract documents and cost estimates.
 

Training of Operation and Maintenance Personnel
 

ES staff personnel will assist the J & P engineering

personnel and WSC in the development of a program for
 
the training of operation and maintenance personnel.
 
The general approach to providing this assistance will
 
be as follows:
 

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



review the requirements of the training program

with the Jordanian personnel. This review will
 
focus on classroom work, hands-on experience, pre­
paration of texc materials, use of manuals and
 
personnel assignments. The ES training specialist

will monitor the initiation of work by the Jorda­
nian engineering personnel.
 

(2) 	Training curricula and text material prepared by

the Jordanian personnel will be reviewed by the ES
 
staff and recommendations for changes where approp­
riate, will be discussed with the Jordanian
 
personnel.
 

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

(4) 	ES staff personnel will provide their Jordanian
 
counterparts an outline of documentation requireO

for facilities operation and maintenance. When the
 
Jordanian personnel have completed drafts of opera­
tion and maintenance check lists, report forms,

maintenance, records and operating logs, ES staff
 
will review the material and discuss with the
 
Jordanian personnel where changes are appropriate
 
or required.
 

(5) 	When the training program is about two-thirds
 
complete the ES training specialist wil.l rev. the
 
work accomplished 

r-


to date by the Jordanian
 
engineering 
firm, and WSC monitor classroom and
 
hands-on instruction and assess proficiency

acquired by the trainees. The ES training

specialist will discuss his findings 
 with the
 
Jordanian engineering personnel and mutually

develop remedial measures where appropriate and if
 
necessary.
 



PROFESSIONAL SERVICES
 
SUBCONTRACT AGREEMENT
 

BETWEEN
 
CONSULTING ENGINEERING CENTER
 

AND
 
BLACK & VEATCH INTERNATIONAL
 

FOR
 
FINAL DESIGN AND CONSTRUCTION
 

SUPERVISION OF WATER DISTRIBUTION
 
IMPROVEMENTS AND SEWERAGE AND
 
STORM DRAINAGE SYSTEMS IN THE
 

CITIES OF KARAK & MADABA
 

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

1. BACKGROUND
 

The WATER SUPPLY CORPORATION of the Government of the
 
Hashemite Kingdom of Jordan, hereinafter called the WSC, 
based on an Agreement dated 6 December, 1983, hereinafter 
called the Prime Agreement., has retained CEC as its prime
corisulLant for the furnishing of tne professional services, 
defined in the Prime Agreement, which are required in 
connection with final design and construction supervision 
for water distribution improvements, wastewater treatment 
plant, sewerage collection and storm drainage s.stems in 
the cities of Karak and Madaba, hereinafter referred to 
as the Project. A copy of the duly executed and approved
Prime Agreement is attached hereto for reference. BVI was 
named as the designated foreign consulting engineering 
associate for the Project in the proposal submitted to the 
WSC by CEC, and BVI's participation on the Project in that 
role under subcontract to CEC, has been approved by the WSC
 
and is properly acknowledged and covered in the Prime Agree­
ment.
 

2. PURPOSE
 

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

3. SCOPE OF WORK
 

The scope ot work to be carried out by CEC, with the parti­
cipation of VI as defined herein, is detailed in the Prime 
Agreement. The terms and the conditions of the Prime Agree­
ment are incorporated by inference in this subcontract.
 



APPEIIDIX A
 

SCOPE OF SERVICES
 

T1e following items outline the scope of engineering services to be
 

provided by SUBCONTliACrOR to CON4TRACTOR for project management and
 
dcslqn services for the water and wasLewater systems In the towns of
 

laflia and Ild'an. This scope of services is based upon the require­

mcnts outlined In the Request for Proposals, the work acope defined In
 
the proposal for engineering services dated June 28,19b3, and subsequent
 

amendments to the proposal regarding staffing, order of design sequence,
 

etc.
 

It is the mutual unders taiidling of CONtTACTOIR and SUBCONTIIAC1011 that 
CUIII11\C[Oll has complete and total responsibility for the management .id 
fIAl.A production of Lte design documents and the SUIICOIlTNACIOR st'a~l be 
responsible for quality control and technology transfer Lhroujh the 

provision of his experLs arnd services as outlincd Ix:rcundc:r . All work not 
out iilCd below, such as, but noL limited to, surveylnq Lervicts, (Itutelni­

cal e:ploraLlin, drJlting, reproduction, general office services , etc. 

s.all b. 	icrc ided by CON lACI011 . 

A, I -- IProject flan-igemenL Scrvices 

A. 	 5UIiCOdl11AClOII will provide the services of a senlor project 

entjinecr for the preliminary and final deiljn phascs of ti. 
project tc serve as twe IlanagemeuiL Advisor for ttv, entire projicl 
and also 	as tlh lead design engineer for preliminary ond fin.,l 
design of Lte sewargj treatment I)ldnLs,. The tldIhilem(.lt Adlvi sor 
will jdvi c tl Project Ianager In develupinq j w'ork plii, 

system of proj ct accounts, dslqn as~lijnmetnni, I d(nt i 1icat tn 

of specific ('Cesgn deadlines, and corrmnicat ions with COI IlIAr­

oll and USAI. 

II. 	 lMe period of pruject services for the llanaqment Advisor Is 

estimated to be 7.8 llan-flonths
 

JCW6 
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TASY 	2 -- Prelimiiiary Design Services
 

A. 	 SUBCONTRACTOR will provide two senior design engineers 

to assist CONTRACTOR's designers in the areas of water 

storage and distribution and sanitary sewer collection 

£reatment and trdnsport 3ystcm= . Thvse posltiui3 will be filled 

by engineers working in CONTRACTOR's office through the 

period of preliminary desian. 

B. 	 The senior design engineers will provide technioal
 

advice an, project guidance to CONTRACTOR's lead
 

engineers in the discipline areas hereinbefore iden­

tified as may be requested or required.
 

C. 	 The senior design engineers and the Management Advisor
 

will facilitate and make provisions for an in-depth
 

process of technology transfer in the design areas of 

water systems and wastewater syn;temn. They will also 

be responsible for the formal and informal process of 

technology transfer between SUDCONTtAc'roi and CONTRACTOR 

in the area of Project Management.
 

D. 	 The period of project service for the combined services 

of the two senior design engineers is estimated to be 

_5.5 man-months. It is estimated that the time wIl] 

be ,'venly distributed between the water and wastewater 

systems' dez;ign. 

TASK 	3 -- Final Design Services 

A. The Manqgement Advisor provided by SUBCONTIACTOR per 

.A above will also serve as a lead engineer to direct 

design of the iiewage treatment facilities. lie wil 

plan and direct the acitiviten of the design team and 

provide technical and engineering management for 

002.006.2
 



preparation of d6tailed plans and specifications,
 

develop the design records' system, and coordinate
 

quality assurance activities for the sewage treatment
 

plants' design.
 

TASK 	4 -- Project Review Services
 

The following items outline the services to be provided by
 

SUBCONTRACTOR to assist in the review and finalization of
 

the design packages for the towns of Tafila and Ma'an:
 

A. 	 DESIGN PACKAGE FOR MAIAN: SUBCONTRACTOR will provide a
 

technical review team to review the plans and thc legal
 

and technical specifications for the M'an design
 

package. This design review committee will be respon­

sible for technical excellence review and markup of the
 

design plans and specifications. This review will be
 

performed in SUBCONTRACTOR'n home offices in the United
 

States.
 

CONTRACTOR will provide two senior design engineers to
 

work with SUBCONTRACTOR's technical review team in
 

SUBCONTILACTO|'s home officus to review the work done by
 

the design teama in Jordan. CONTRACTOR will be respon­

sible for final corrections and back-checkinq of the
 

documents prior to their submittal to the owner.
 

B. 	 DESIGN PACKAGE FOR TAFILA: SUBCONTRACTOR will provide 

two technical experts to assist with the final review 

of the legal and technical tpecifications and thc plans 

for the Tafila design package. Theiie individuali; will 

danist the CONTRACTOR'ni lead engineern and other de­

signers in a technical review of the plan:s and speci­

f ications, and ataint in the markup ,nd eva Iuat ion of 

the deuign. This review will occur in CONTPACTOR's 

Jordan offices. 

0,2
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U. 	 CONIIACTOIR will provide the fina'l fixup and plan rcvi­

sions for preparation of the final contract documents
 

to be submitted to the owner.
 

TASK 	5-- Post Design Services
 

A. 	 The Management Advisor will assst CONTIRAC1Ol1 with
 

final project details pertaining to preparation of
 

final documents, prequalifications of tenderers, and
 

analysis and evaluation of the tenders received for
 

the construction projects .
 

Servico5 and compen-ation related to stdgo Ii of oiLont ACIELMENT 
" Supervision of Construction " shall be negotiated
 

between CONITRtACII and SUBICONTIIACTOII in good failth 

pursuant to client request for the implementalion of 

that staje 

TASK 	6-- Home Office Scrvlces
 

A. 	 SIIICONTRACIOIT will provide home office tcchnlcal and
 

management support for the project as may bc required
 

by the project teams to Insurc timely project comple­

tion . These services and costs may Include, but are
 

nut limited to, office supplies, phone , mail and
 

telex services, administrative support and project work
 

plan 	management.
 

002.006.4
 



APPENDIX A
 
SCOPE OF WORK
 

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

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

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

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

SECTION 	 TITLE
 

3.1 (1) 	 Sewage Treitment Facilities for Ramtha. 

3.1 (1) 	 Sewage Treatment Facilties for M1afraq.
 

3.1 (1i) 	 Pumping Stat ions with Stindl;y Pumps and 
generators for Mifra an J Fiamtni if 
requ i red. 

3.1 	Ci) Region.il :,,wage Tr- i"ment irl1ty Serving 
Anjara, Aj n, nri -.ti and Kufrinji'n E n 

3.2 (vi) 	 Review Wi ;,,wit,-r rr,.tm.nt Proceses, 
i
Sizes, - ,!e-,:i for -. T1e, d ,rn 	 tn ,w4 :i Treat­

ment Plant:;. 
3.2 (vii) Deti led 'r, *r'lnt P lnt Design Computations. 

Prepar 	 r3.2 (ix) 	 mt Q)';t Estim t, for Treatment 
Plinot . 

3.3 	 (1) Prep ir,, i, V, B';ign' for tn, Treatment 
Plant ,ini n' ifr , P'imping tations and 
Ramtha r.r I 

3.3 (iDi) 	 Desgn ;r; ; n' i;,s flr Ruse of
Tre .,it' ,4, 	 i '',';. 

3.3 	 (iv) Prop it-' 1 r'<i:g N'*'t ',:inl revised 
cost ',; f " r n"t~m,, tr,-itment plant.s, 
Ramtha in; fl': .ipng tions and"ita in. 

Reuse Fiv: 1t 

http:rr,.tm.nt
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SECTION 	 TITLE
 

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

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

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

ANNEX I 	 Technical and Managerial Training and
 
Upgrading Program.
 

In addition to the above, ES will assist J&P in completing

other tasks, noted in the referred contract agreement, as req­
uested by J&P, to the extent staff is available in Jordan or can
 
be accomplished by telex.
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APPENDIX A
 
SCOPE OF WORK
 

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

In ad ition, ES will assist J&P in the preparAtion of 
the preliminary design submittal. 

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

The Agreement signed 6 D ,eember 1983 b,-tween J%'P and the 
WSC defin,*s the Scope of Serv ic,.s for Final Design and Super­
vision an Stormwater Drainagn Aystems in Ba::tn l, Mafraq, 
Anjara, Aj Isun, Ein Janneh and KL:frinji. Wi thn :,ctlon 3 of 
the referred Are,-s nt, ES will perform the proces-,, mechanical 
and instrumntition des ign and .;pecifictions for the work 
contained in the following se t ions: 

SECrrM 	 TITLE 

3.1 (M) 	 Sewage TreAtment Facilities for Rimtha. 

3.1 (1) 	 Sewage Tr,' tment Facilities for Mifraq. 

3.1 	 (IL) Pumping l ,mDns Aitn Stirl y Pumps and 
generatorq; for fr" 1 n I P nmt i f 
required.
 

3.1 	 (1) Regional .:,wi 7r,' ment F ic "lty 2"rving 
Anj ara , Aj i n , E in J inn.n i!. r;'r nj a 

3.2 	 (Vii Review W,;A .w itr T',t ,r~t Pr'w,5ns , 
Sizes, an I ,niy,; f)r tn, 'w . rreat­
ment P1 n,;. 

3. 2 (vii) 	 Detailed Tr' i De:;lsgnim.nt Plant Computations.
 

3.2 (x) Prepare L ,, ,;t E .:- it, for Treatment 
P1I n 13 . 

3.3 (1) Prep ir ,. ,il :;1:.4n for tn. Treatment 
Plant an! "nn t afri , mping Stations and 
Hamtha P... " ;i r'," . 

3.3 (1i1 ) 	 Design A;; r; . Fi:ilities for Reune of 

3.3 	 (v) Prpare b- ii , '- r.in; No?t ,n indI revIsed 
c an :t r. ',; "r the t.reat'men t plant., 
Ramthi M M .,i q Pumping titin. and 

peic iitin'~ 



SECTION 	 TITLE
 

3.3 (vi) 	 Prepare bid packages for the construction
 
of the Treatment Plants, Mafraq Pumping
 
Station and Reuse Facilitle:n.
 

3.3 (viii) 	 Submi t Draft De tail ,!d 	'r,winanp. , cifcations5 
Tender Docum,,nt:j, An dt 1"] working notes 
for th#: proc, ,:ii, mchainlcil Andi in trumentation 
within 180 I.tys fron "t':c1t.;, of thet , : 1 Att, 
lett er o'" Intent "or tt t.,t.ir .*1,:7, 1. ;I ,nt a n J 

r eu 3 4 t 'a 1 1 i ti ,- : ,o r:v I n An j.i riA, Ajl, n, E n 
Jannh an. KU1 rin.i.; 240 . 'r 1'rtam n 
Plant and r,'.ii', f' ci 1it,-i 'n >i :i .i; iln 300 
daya1' for i ! m, n t Pl a n , 1'r-; I t '3tu a n1 
pumpin.g :itain In Ma!'r.1,1. 

3.3 	(ix) RevLn, all Ic.'inti 1iaL.,: n 3.3 (viii) above 
within 30 /I.y.3 of r-!c-iving WZC Commenc3. 

AN'IEX I 	 Technical and Managerial Training and
 
Upgrading Program.
 

In addition to th,! 3tovo, E") will a3s3st J&P in completing
other ta3k3, not;d in th,, referred contract agree-ent, as req­
uested by J&P, to tho, .xt'!nt3taff is available in Jordan or can 
be accomplih,!d by telex. 



APPENDIX G 

INVITATION TO BIDDERS 



WATER 	SUPPLY CORPORATION y.i1 AL. 
ANMMAN 

Lt 1% -4 	I I !a Al3Tel. 4,1*1,--.514111 

Te'lelx. 198Walr lo 	 IN V<13 
I1.0). 1hix 50112 	 , ,
 

-
('iilu Adl. IWATER -JORDAN 	 ( ) .,J"1 ,Il 
Ref. No..... ..........................
 
D ate /4/1983............. ............... I ,.LJ
......... .............. 


,dTr Sirs, 

The Government of Jordan is seeking the services of
 
two suitably qualified, local consulting engineering Firms
 
l'or final design and supervision of constructinn of wa'.ar
 
d&.tribution, sewerage and stormwater drainage systems as
 
!*(AI lowo: 

Package No.1 - Tafila and Ma'an, Jordan
 
Package No.2 - Kardk and Madaba, Jordan
 

The local firm is expected to associate with a U.S.
 
vensulting engineering firm to enhance its technical capa­
hility in certain areas of specialty as explained in
 
E.nolosure III hereto.
 

Your firm i's one of a selected short list which Is
 
heing invited to submit proposals on the basis of Enclo"ures
 
I aiid I, Terms of Reference and Sample Contract Agreement
 
fur Prkages No.1] and No.2. Your proposals shall be submitted
 
itt thro, copies in a single envelope marked "SOUTIHERH CITIES 
WAT DISTRIBUTION, SEWERAGE AND STORMWATER DRAINAGE SYSTEMS" 
itn the lower loft-hand corner'. The envelope shall contain two 
:: ( jld ;nvelopes, marked "TECHNICAL PROPOSAL" and "'INANCIAL 
11ROP'3A'." rospuctivoly, which shall contain but not necessarily 
to. limitod to the following information: 

Envlo,.!t- Technical Proposl (Single Proposal covering both
 

I. 	 A detailed statement of the experience and qualification 
uf your firm, providing information on: specific 
vxp,'rienco in preparing final design and ,;uporvision 
of conntructlon of' water distribution, sewerage and 
"tormwater drainage systems; length of experionco 
locdtion or prior rulatd jobs, their size anid oi:timatod 
cout; information on size of professional staff; 
present work load; financial, ntatu, of your firm; 
and any other pertinent information which will demons­
trate the degree of qualification of your firm for the 
pr'ojucts under con:sideration. 
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2. 	 Ditto, but for the U.S. consulting engineering associate.
 

3. 	 A detailed description of the planned method of techno­
logy transfer and institution upgrading from your
 
association with the U.S. firm as outlined in Enclosure
 
III hereto.
 

-4. 	 Adetailed-description-of- the-proposed-method--ofcarrying 
out the work for Package No.1 and Package No.2, with 
clear definitions of the professional effort and tasks to 
be performed by your firm and the U.S. associate for each 
Package. (Note: It is expected that all design work 
shall be accomplished in Jordan with the possible excep­
tion of some design review which may be accomplished in 
the home office of the U.S. associate).
 

5. 	 A detailed listing of nominated staff of the association
 
and their alternates, related to professional categories
 
included in 3 and 4 above and their curriculum vitae.
 
Separate listings shall be made for Package No.1 and
 
Package No.2. (Note: Since no firm will be awarded
 
more than one Package, some of the namou on the
 
separate listings may be common).
 

Envelope II - Financial Proposal 

1. 	 As the Employer expects to enter into contract agreements
 
with the two solectod consultants, proposer, shall submit
 
their proposals in detail in accordance with Annex I to
 
Enclosures I and II, Terms of Reference and Sample
 
Contract Agreement. Separate financial proposal6 shall
 
be submitLed for Packages No.1 and No.2.
 

2. 	 The amount of professional effort required for Stage It,
 
Supervision of Construction, will be negotiated if
 
mutually agreed between the Employer and the consultant
 
prior to issuance of an authorization to proceed with
 
that stage.
 

Those firms receiving Requests for Proposals are expected
 
to make their own investigations and inquiries before submitting
 
thnir proposals. A copy of the Project Feasibility Study will
 
bo available at the Water Supply Corporation for background
 
information. 

Technical propoodls will be evaluated against relevant
 
crittria, including the methodology and approach to achieve
 
the objectives expressed it,Enclosure III hereto. The most
 
rt.nponsive proposals will be selected for further considera­
tion. The financial proposals of the firms submitting the
 
moat responsive technical proposals will then be opened. The
 
technical and price proposals will be analyzod and evaluated
 
tgother and the proposals will be ranked based on both
 
technical and cost factors; however, the greater emphasis
 
will be placed on the technical factor. The two top ranked
 
Firms will be invited by the Water Supply Corporation for
 
negotiatlonu expected to lead to a contract for one each
 
of th, two Packagea. Should such negotiations be unuuccenuful, 
 A 

dlocunuions will bu hold with the next ranked firm,
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The propo-als as outlined above shall be delivered
 
to the Water Supply Corporation before 12.00 a.m. (noon) 
cr 28 May 1983. Late proposals, whether delayed in the 
mail or for other reasons, will not b,2 considered. 

All correspcndencu! regarding this invitation and the 
proposals shall be aduressed to: 

H.E. Director General 
Water Supply Corporation
 
P.O.Box 2012
 
Amman, Jordan.
 

Yours faithfully,
 

Yasin El-Kayed
 
Director General 



Enclosure III ( Revised ) 

WATER SUPPLY CORPORATION
 

HASHEMITE KINGDOM OF JO)RDAN
 

WATER SYSTEMS AND SERVICES MANAGEMENT
 

The Water Supply Corporation is seeking proposals for 
professional services for a Water Systems and Services Management 

Pr(,oect in jordari. Propcsals will be accepted only from a list 

t pr,slected Jcrdanian engineering firms. Each of the Jordanian
 
1ir:, ill be reuired to establish a relationship with a United
 

.I nginberng firm, with the latter serving as sub-consultant. 

'Thie s,_,rvices will include the design and supervision of construction 

c runicipal water and wastewater facilities for certain Jordanian 
,:iLl,-'. The,.: d ,Iign arid Supervi-.ion elements of the project will 

s re as the primary training vehicle for institutional input from 

Uni'.a , en iln,-'-r:nc 	 thet 	 . t. F irms For ilprc'ving technical and
 

S ,,,,r, ,, . ;l ty,, . . ' , Tordanian nginJ ri:( tr ,.. Firms
 

•:bri 	t ting proposals s;hruld bear in mind th,_t the Water Supply 

r'p,. . jtt'ho 5 tLo'tace both c t ­:icn ' to prtJ; comto,nnts the
 

.. .. . : . ... . - ,r'-i e5 ard t wh- - L ti,j , nid n(: e m nrnt .iin
 

. r 2 1rd , I -A project objecti'v,! nlo, (r, lv' to complete the 

U,. t. ia , :;2rv but ,o0 dv . Ch cfQn :-i :d C.,; , to l t capbility 

'h - tt i nt g Qr the po nt where the', can ,-f.ir ectively 

cI-p., Fcr fu , "' -" enginer nq contracts 

In'tial W(,o ccnr tllj. ; Will b ,,
 
I n1 1arded .. by the Water Supply
 

crat of..n . .. .es s " r_rici p. l water and was.tewater
 

Iy., 'cr' h;: FcllwiIn: four Jcrdd,i,.n cities: (1) Karak and
 

.aL.l *,rd (n') 'l' i ira M an. It i,; expected that th, ,'r'sign
 

t :i!aCt " , I b,! .fr:_i j to pr vi,d . rc n;t r'1: t i n su ,rv is i (on
 

:"i ,o. ....... , r' rLt tio,-. , Itt: SuppL-, y ,:,rt rn

"'('.st r " t he sy:; tom,:; in ,li sir ' o: "ut pr On t 

1.,: ',.. ,: red t.o t he c t.struc t i I the ys ,-mYf crC the cities 

F Lr,•k ,ad'i'F'i,, u de twr or mc.'e .;parate construcLi(,nwo 

,	 I C ' ' t,,' .'.. 	 .12; 
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The Water Supply Corporation may request proposals for similar
 
design and supervision services 
in other cities in Jordan; however,
 

no assurances are offered in this regard.
 

During 
the course of design and supervision of constructicn,
 
the U.S. engineering firm will be 
expected to provide technical and
 
managerial training and upgrading of the Jordanian engineering firm
 
and its personnel. Two categories of such training and upgrading 
are
 
contemplated: (1) on-the-job training; 
 (2) general training and
 
rranagement improvement not necessarily specifically or directly
 
r-ljted to the design and supervision tasks.
 

Jordanian and United States engineering firms that wish to
 
prcpcse for these services will be required to Form a relationship
 
of the type specified above and to indicate 
in their technical
 
proposal h>n. thn relationship that is formed 
 will addreqs the serviceE 
request,,d rei,,. cth parties submitting a proposal must be
 
. tsbli , ng, , ncsulting en rineeri rg firms with in-hruse
Vh 'w::r 
* pjbili .5 t.h-r nwN off '>r; ,,.arr'v 'ta tec hnical studies,
 
,-ngi r,ipy:g, ,n I design. Each must have i1 adequate number of 
 full­
tLime, permanent staff of engineers, architects, draftsmen, surveyors, 

tc-. Further, tOe jordanian firm mu;t have been prequalified by the 
Gcvern:,nt *f .rln to participate -in this project. 

All cf the design work will be dOne in Jordan with the possible 
ex::-pticn cf s:se design review ,hich may be accomplished in the hime 

ffice cf the U.S. firm. Thus, a major share of the work will be 
pyr, rmoe by the Jordanian firm. 

The ccntr:ats for this work are, expected to be partially 
financed by the Ur;it.,'d States Agency for Internotional ,velopmnt 
(A. .D.) under j, ,qr. .mnt with th, K;nv,kn'": nt c.f ,o r' i. T Ih' 

A:" .f f th,, ,:,ntr , ', 'A I M n t.i , l]y , n frrm tr 
Onh' pr urs :.. et c. :' h in thP i;~' 1- , . ' ei trsia in t h" ri s.u ; 
O r .r I I Oa 1 . ; dditirn ttid,: .rdA .i.D). r ; uirem ,nKt are expected 
K n' i; 'lud od; !hs.. , ' ' rO;, . , , ;r A. I * [ . I!,Jrdbra.k 11, Chptm: 1 , 

.1 Opy A ch ,b. = :'pl,:p. i it ','', tm office..h may LY , /.m"'an 

'./3 ,
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Firms submitting proposals 
are advised that, in evaluation
 
of their technical proposals, the WSC intends to assign approximately
 
equal weight to the five categories of information listed in the
 
transmittal letter requesting proposals.
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CURRICULUM VITAE OF PROJECT MANAGERS
 



CURRICULUM VITAE 

OF 

PROJECT MANAGERS
 

ARABTECU CONSULTING ENGINEERS
 

AND
 

CHZM HILL INTERNATIONAL 



PROJECT ASSIGNMENT 


POSITION 


EDUCATION 


SOCIETIES AND 

HONORS 


PROFESS IONAL
 
EXPERIENCE
 

1980 	- Present 

ALl ADIB HATTAR
 

Lead Engineer -- Sewage Treatment
 
Assistant Project Manager
 

Chief Mechanical Engineer
 

B.Sc. Mechanical Engineer, 1971
 

Jordan Engineers Association
 
ASHRAE
 

Arabtech Consulting Engineers. Chief
 
Mechanical Engineer. Responsible for
 
design and supervision of mechanical
 
HVAC and sanitary systems. Some of the
 
most 	 important projects he was in :harge 
of are:
 

* 	 Jordan Electricity Authority, 

Central Office Buildinq 

" National Archaeolcgical Museum 

* 	 Jordan Valley Development Project, 
Phase II 

* 	 Amman D,2velopment Corporation, 
Prince Mohamad Street Car Park 
Project
 

" J.F.I. FaciLities at Acaba 

" HVAC for fealth C,-nters at Jordan 
Valley
 

* 	 Social and 2nort Cant.r: it Jordan 
VaI 1ey 

• 	 Several Villas at Amman 

* 	 RIVCO, EIousing Project at Sweifiva
 

" 	 Ministry of Justice Housing Project 

800.021.4
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ALI ADIB HATTAR 

1977 - 1980 	 M. A. Jardaneh Office. Chief of Mechanical
 
Department. Responsible for design and
 
supervision of mechanical and sanitary
 
systems for buildings and industry; urban and
 
water supply pipelines and pump stations,
 
including:
 

0 Sahab Industrial Estate
 

* Suwaga Water Supply Project
 

* Sumayya Water Supply Project
 

0 Ein El Tannoun Water Supply Project 

• South Amaman Water Suppl y Project (Prelimi­
nary Study)
 

1972 - 1977 	 SNMETAL "Unite" Eniaineerino, ATiors,Algeria. Mlecbanical Enginee,_ te Chef oAlgeria trien Chief of 
Fluid and Thermodynamic Department and Chief 
of Project for 5 years. 

DNC-ANP Unite' BereT, Alirs, Alqerla. 
Chief of Hydraulics and Thermodynamic Depart­
ment for I year. Responsible! for design, 
execution and supervision of fluid and 
thermodynamic systems for tactories and 
annexes, i.e., water supplyZ, drainaqe, rain 
water drain, compressed air and different 
gases, thermal 	 insultion, vacuum :vystem, 
water treatment. HVAC, for oreention and 
fighting, coordination betw,,on different 
services and establishment of contracts and 
specification for 11 factorie.;, two polytech­
nique and ;evera offfice huild irna; 

1981 " 1982 	 Prepari.nq stindarr; for PS)n Jordan for 
sanitary work,; of the JorLn Con;truction 
Code!. 

Member of ccmmitte,! to revi 'w S tanards of 
Mechanical Work:; for the Jordan Construction 
Code.
 

800.021.5
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U 	 KENNETH D. BIELMAN
 
Senior Project Director
 
Project Assignment: Project Manager
 

Education
 

B.S., Civil Engineering, Oregon State University
 

Experience
 

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

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

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

West 	 County Wa:itewater Treatment Plant for Louisville-
Jefferson County Metropolitan Sewer District, Louisville, 
Kentucky, USA. This pro]ect involves the design of a 
188,700 m3/day secondary wastewater treatment plant serving

industrial and r,!sidential land uses within the southwest­
erly 	sector of the Louisville metropolitan area. 

North Wai:;twater Treatment Plant, City of Memphis, lennessee,
USA. This project con!;sisted of design and or,-rations of an 
analysis for a 377,000 :n/day secondary treatm,.n-t plant treat­
ing the wa!;-,,s 'rcm a heavily i[dustria lizd portion of 
Memphis, TStnnesse,. Structural and operatlonis modification 
brought the plant w,-ll within EPA discharge permit limi ta­
tions.
 

U.S. Virgln I:; ands wa:.twater program for the Department of 
Natural P!eources, Government of U.S. Virgin Islands, Saint 
Thomas, U.S.V.I. The Project consisted of conceptual plan­
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KENNETH D. BIELMAN
 

ning, design, and services during construction for sewage

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

Harriman Wastewater Treatment Facility, City of Harriman,
 
Tennessee. This project included design and construction
 
services for a 38,000 m3/day secondary treatment plant cap­
able of treating high-strength, high-color industrial wastes
 
mixed with domestic sewage. Sludge handling facilities,
 
including land treatment alternatives, were included in the
 
project.
 

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

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

As Regional Manager, Mr. Bielman was responsible for the
 
technical output for the newly established regional opera­
tion which grew to a staff of 55 people. Representative

projects performed under his direction or as special techni­
cal consultant included:
 

Foothills Water Treatment Complex, Board of Water Commission­
ers, Denver, Colorado, USA. This project includes a 61-m,
 
thin arch, double curvature dam, approximately 1,220 m of
 
3-m-diameter tunnel, a 472,000-mi/day water treatment plant
 
expandable to 1,887,000-m3/day and 6 km of 108-inch trans­
mission pipeline.
 

Denver Successive Use Program for the Board of Water Commis­
sione: -, Denver, Colorado, USA. This project consists of an 
initiai 3,800-m'/day pilot wastewater treatment plant to 
convert secondary sewage effluent into potable drinking water 
for direct reuse. Initial construction cost is US $15.2 mil­
lion. The pilot plant consists of lime treatmfint and recar­
bonation, multimedia filtratior, selective ion exchange for 
ammonia removal, activated ca!.bon filtration, ozonation, 
reverse osmosis, and chlorine dioxide disinfection. The 
pilot plant precedes a 380,000-in'/day full-scale plant. 
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Technical consultant for the Caroni-Arena Water Supply, Water
 
and Sewerage Authority, Valsayn, St. Joseph, Trinidad, West
 
Indies. The project consists of design and construction
 
supervision of a US $150-million water supply system,
 
including a pump-storage reservoir complex with a
 
100,000-m3/day pump station, a 21-m-high earth fill dam with
 
a capacity of 36 million m3 storage volume and related
 
appurtenances; a 275 000-m3/day water treatment plant with a
 
high head pumping station; 93 km of ductile iron pipeline

ranging in size from 600 mm to 1,400 mm; three concrete and
 
two steel reservoirs--one concrete reservoir is 45,400 m ,
 3
 

3
the other four have capacities of 22,700 m each; three
 
pumping station, including one new 68,000-ma/day pumping

station, and modification and expansion of two existing
 
pumping stations to increase the capacity by 40,000 and
 
50,000 m 3/day, respectively.
 

Technical Consultant for the North Oropuche and Northern
 
Range Water Systems, Ministry of Finance, Port of Spain,
 
Trinidad, W.I. This project consists of design and services
 
during construction on water system improvements including:
 
a diversion works on the North Oropuche River consisting of
 
a concrete dam, 92,000-m 3 /day raw water intake, 760-mm welded
 
steel raw water pipeline which is 0.9-km long, and an electri­
cal substation to power the pumps; a 92,000-m3/day filtration
 
plant on the North Oropuche River consisting of a concrete
 
diversion dam, 92,000-m 3 /day raw water intake pumping sta­
tion, raw water transmission line, sedimentation-filtrition
 

3
plant, two 22,000-m steel clear well reservoirs, co-itrol
 
station, access roads, electrical substations, and t.-ans­
mission lines and appurtenances; a 1,900-m 3 /day filter plant
 
processing water from the Acono River source; a 3,800-m 3 /day

filtration plan- for the Loango/Naranjo River water; two
 
11,450-m3/day filtration plants for the Caura and Aripo River
 
supplies; and diversions, intake pumping stations, pipelines,
 
high service pumping facilities, and clear well storage res­
ervoirs as required and 26 km of 1,065-mm transmission line
 
and 24 km of distribution lines 150 mm to 900 mm diameter.
 

Professional Reoistration 

Registered Professional Engineer: Oregon, Colorado, Wyoming, 
Ge org i a 

Membership in Professional Organizations 

American Consulting Engineers Council 
Consulti-.g Engineers Council of Georgia 
National Society of Professional Engineers
 

PD110.001.3
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Georgia Society of Professional Engineers
 
American Water Resources Association
 
American Water Works Association
 
Water Polluti.on Control Federation
 
Georgia Water and Pollution Control Association
 

Publications
 

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

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

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

Prilo.001.4
 
iV 

http:Polluti.on


CURRICULUM VITAE
 

OF
 

PROJECT MANAGERS
 

CONSULTING ENGINEERING CENTER
 
AND
 

BLACK & VEATCH INTERNATIONAL
 



------------------------
Name : Izzat Aziz Sajdi
 

Degree 


Member 


Training 


Title 
Employer 
Work 

Title 

Work 

1 i LIt 
WUrk 

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

Jordan Engineering Association No. 2649
 

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

: October 1980 - February 1981 

Ass istarit Engineer 
The Arab Comun It y Coliege 
1 . SIu) erv si ng th. works executed by the Contractor 

of the Arab Comnmunity C.11lege (total area. 9000m2) 

2. Qua1ity Coltrol 

3. Design of sLimple structures such as retaining walls, 
roof s labt etc. 

: February 1981 - Nov. 1981 

: Soils Engine-r at the Consulting Engineering Ce-ter 
C, E.E. ,,i s lab. 

Carry g1 U 1t 0.it,.iivt!;t Ig.1t Ion oud-ter,.nine the sate 
be ar Ing c p.3 c Itv ) t h t oti I a1 n ,. g r oun d c o n d i t io 1s -
Ana 1y i 1n 1,a b . t I, r t' i t) I t i t 0 L ! r II 1t L h e r e t! v an1 t 
e n g in ee r Ing p r o ,r t i 0 t t h,. It," . Ana 1y ti g f t I1, a ni 
1a b . r u I t , ,oi tbb .h to i d -t ijd ii -- I, ii c r it r i . 

: December I 81 P r , , -n L 

C iv il El,. 1 , Ct. r 
Over al ',Up,'rv It Ion on the des ign of wa5terwater 

colLo ctI oI oou t y tor Suwetleh, Wadi Sir arid Jarasit 
( piase I I ). 



RAY J. SELK 

CIVIL ENGINEER 

Mr Selk has served as resident engineer on the construction of sewers, lift 
stations, and oxidation ponds for Louisburg, Kansas He assisted in field surveys
and the preparation of plans and specifications for sewers ind pumping stations
in Grandview Missouri Billings, Montana, Johnson County K ,misas. Holland,
Michigan, and Paragould. Arkansas He also served as de;ign enjineer on new 
Sewage treatrmenl plants for Boulder Coloracio. Rossollv'lle Arkansas, and 
Springfield. Ohio As project enqineer hie develrhin)d a 100 ich-diarneter 
concrete-lined rock tannel for Sprinofield Ohio and a 300 rnn'l plripinig station 
for Dade County. Florida Mr Selk modl losted th, Potonia;" Sewige Pump 
Station for the District of COilundia 

Water supply proliCts Orl which Mr Selk hs serveil is losiogri *,jmir or project
engineer incltjde those involving reservoir studies fitili ,jrvey, (listribution
studies, and preparation of plans and specifications for wvell filds pipelines
pumping stations, storage reservoirs and elevated tank. Clients ,etrved include
Cincinnati Middletown, Springfielid. and Troy Ohio Bay City and Zeeland,
Michigan, North Little Rock. Arkansas. Evarisville Indoina, and the Ind(inapolis
Water Company Witer treatment plant prmul#r-ts imClude the design and
preparation of plans and specifications for Cincir riim Troy al Mi dletown,
Ohio, Evansville Ir-' ir the IrlidinipOli, Water COira),ry tho Mid-Arrerica
Industrial District. ' , I Wyoming, it Bo(loti] ColoriHi , hei alJo served 
as project en(jintcr on , 60 rod river itake rni r,aw watefr itflp station for 
Evansville ln(1,aoia 

On n)ur,il j.s prolot, Mr Selk ha; s,rvi:d , rw ilnt m owi,,r miidilasisled inprelirnin,,y field suijrvey; a1nd IdyOit!, for new gais instrilbjtlnj ',vstemns pipelines
and regulating Station, for the Illino, Power Coiiparfy He has m,je ,tmdies and 
reports on t1,d -.- tribU1tin systers aind assi ed in the preli ;iinary StU .IeSfor the 
design of a natur,,! iris hrUefaction plant for Memphis, Tennessee Otheexperience includes assslance in financial appraisals of water gas, and electric 
utility properties 

PERSONAL 
DATA 

NebrasAa University, B ". Cwivil Etigreerlng. 1955 
University of Ki,;- 4,AS . EnrrrimetalI I/,-lirh EngIneering, 1967 

Meth o, A. ';.t /,;'/tv.;rt .;A47[ AWWlVA 

f7rn/rStetm( PtIv ,', n i,// Ii iiir ln/,i,m , . ltli!,soil, 011rio 

Joird (Iwik & Vlt/r.b 1955 



RAY J. SELK
 
BLACK & VEATCH 

ENGINEER/CIVIL-ENVIRONMENTAL DIVISION
 

SPECIALIZATION: 
 Management of Design Engineering and Construction Coordination on Water Treatment
 
Plants, Intakes, Pump Stations, Raw Water Supplies, and Storage Facilities 

EDUCATION: University of Nebraska, Lincoln, Nebraska, B.S., Civil Engineering, 1955 
University of Kansas, Lawrence, Kansas, M.S., Environmental 

CITIZENSHIP: United States of America 

PROFESSIONAL 
QUALIFICATIONS: Registered Professional Engineer: Missouri 

YF;R JO' -D
 
?LACK L .EATCH
 
INTERNATIONAL" 1955
 

PROFESSIONAL
 
EXPERIENCE:
 

Project Location 


Tunnels & Cairo, Egypt 

Conduits
 

High Service Evansville, 

Pump Station ladiana 


Artesian wells, Worland, Wyoming 

37 km Pipeline, 

Storage Reservoirs, 

Chlorination &
 
Inst rumen tat ion
 

Rldesign 1.7 million District of 

m /d Wastewater Pump Columbia 

Station 


Water Supply Dis- Troy, Ohio 

tribution & 

Treatment Study
 

Water Treatment Cincinnati, Ohio 

Plant Fxpansio% 


Rzw Water Intake Evansville, 
& Pump Station Indiana 

1.36 million m3/d Dade County, 
Wastewater Pump Florida 
Stat ion 


Elev-ated Storage Evansville, 
and Pumping Indiana 
Stations 

Water Treatment Bogota, Columbia 

Plant 


052483
 
B6D5 

BLACK & VEATCH 

Activity 


Review of plans and specifications 


Responsibility for management, 

design, plans, specifications, 

and resident inspection.
 

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

Responsibility for management, 

design, plans, and specifications 

including model ter''ing.
 

ResponsibiLity for management. 


Responsibility for design, plans, 

and &pecifications for treatment 


plant expansion including a sludge

disposal sttdy, carbon study, new 
laboratory and office facIlities.
 

Responsibility for d-il),n, plans, 

and specificatiln'. 

Pes,,nsibtlity for design, plans, 
specifications, and resident 
Inspect ion.
 

ResponsibilIty for desgn, plans, 
specifications, and resident 
inspection.
 

Responsibility for design, plans, 

and specifications. 


Health Engineering, 1967
 

Position Year
 

Engineer 1983
 

Project 1982
 
Manager
 

Project 1981
 
Manager
 

Project 1981
 
Manager
 

Project 1980
 
Manager
 

Project 1975-1979
 
Engineer
 

Project 1976-1979 
Engineer 

Project 1974-1978
 
Engineer
 

Project 1972-1976
 
Engineer
 

Project 1975-1976
 
Engineer
 

jmenustik
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BLACK & VEATCH (Continued) 

Project Location Activity Position Year 

Water Distribution 
& Storage Faciliti'o 

Middleto.m, Ohio Responsibility for design, plans, 
and specifications. 

Project 
Engineer 

1971-1974 

Water Distribution 
& Storage Facilities 

Troy, Ohio Responsibility for design, plans, 
and specifications. 

Project 
Engineer 

1973-1974 

Water Treatment 
Plant 

Cincinnati, Ohio Responsibility for design, plans. 
and specifications, and field 
construction. 

Project 
Manager 

1972-1973 

Water Intake, Pump 
Station, and 
Treatment Plant 

Indienapolis Water 
Company 

Responsibility for design, plans, 
and specifications. 

Design 
Engineer 

1972 

Pump Station Greenville, 
South Carolina 

Responsibility for dcsikn, plans, 
and specifications. 

Design 
Engineer 

1970-1971 

Water Treatment 
Plant 

Troy, Ohio Responsibility for design, plans. 
and specifications 

Design 
Engineer 

1967-1969 

Water Treatment 
Plant 

Middletown, Ohio Responsibility for design, plans, 
and specifications. 

Design 
Engineer 

1965-1967 

Reservoir Study Indianapolis, 

Indiana 
Responsibility for design, plans, 
and specifications. 

Design 

Engineer 
1968 

Sewage Treatment 
Plant 

Boulder, CO & 
Russellville, 

Arkansas 

Responsibility for design, plans, 
and specifications. 

Design 
Engineer 

1964-1965 

Gas Distribution Various locations 
in the USA and in 
Mexico 

Respcnsibility for design, plans, 
and specifications. 

Design 
Engineer 

1963-1964 

Gas Pipelines Illinois Construction Resident 1961-1963 
Engineer 

Various 
utilities 

Various locations 
in the USA 

Rate and appraisal studies Engineer 1959-1961 

Various Civil 
Engineering 
Assignments 

Various locations 
in the USA 

Responsibility for resident 
engineering for gas distribution 
projects, surveying for various 
projects, and rates appraisal for 
various utility projects. 

Engineer 1955-1959 

B6D6
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CURRICULUM VITAE
 

OF
 

PROJECT MANAGERS
 

JOUZY AND PARTNERS CONSULTING ENGINEERING BUREAU
 

AND
 

ENGINEERING SCIENCE INC.
 



NAJEEB F, TLEEL 
Assoc late 

Jouzy & Partners, C.E.B. 

EXPERIENCE
 

1975 - Present 	 Jouzy and Partners 
Consulting Engineering Bureau 

Associate in Amman Office. 

Associate worked on and re9ponsible 
for tieto foOlowngf. projects: 

The fe s ib Lit y studlv, pr'oLLintmi ary design 
of wat er sumpply, .we rnao, stormwate r anid 
s.wag' tr,',atmenT plant' ftor 'ive, Cities 
North ,Jordanih ; MI."fi-raqt, 1?Hwrt ha , A Iouo , , 
Anj i t Ain 'i.And4 ,ialln 

The f',a, bil itty -in,,y, (14'-d i gri amdi 
stlper i\ 't t ru"t-o'fiori 4'tn4ll 1)1 of1 water 

.,,1 lfY t, 'I and1 (stzppl y, h,, 4 
hl'tonw1 ,'1 ,,t 

st it Lom- traro n pAin - 1Ww' vand , 

:i IjjI 1 s a,t kI t )I . i'It ,t1.- l t-

l,'.Andt. otlt t h -rn~ Kl , Il,'-t "!L, 01l60h k r i o , on of rn+iP -,V l.C!u • o t h 

P j'c t . I 1W, 

0 ti tII! la"- tzr II. ll -o I ',I U,', I'14i. t 


+ 
I I ' t I "n , l 

t',l'4 	 d10atW I "'U 	 IV e - ir '15-	 "114141h14Ad, L 
.%11j )4't 14411 . ,---, m Iir t1 t I 1 l'­

ri 111 ,l-t t,. ,l.ii , ,, ,1c' i emtot 
5)1|)tQ ''iiw'. i 5 11)4)11.".kunt - i t." -n4 )1! i ( i 41" ti .p4.,, 

, V 	 h- c tlp 
r" amid 11,o ! ;,.114'kl1 i 

of i i"a trll..p for Lhr"" ris'I-mida 
arna.s inl , alt which ill d,.d abolt 
690 km.l of1 wa'/terI mainsll andlt distrI' t ,liont 


TheP t!!), +I1t o .att,, F +, ,I 	 y And - ,p,a,t'. 
C O]llctlit .SyntM !o<r" thll,', si£t,:s for" 
U r h) i nl D , v l,) p mll0ll f o rl L lw i c o m e g r u p s 
at Qw"i.smnot, Matrka and N. [Rusuifa., 
financed,, by wor'ld Hank. 

.../2
 



NAJEEB F. TLEEL
 

Page 2
 

The feasibility study, design and 
supervision of construction of Prince 
Ali Dam, 30 meters in Height, giving 
a potential storage of 6.8 million 
cubic meters that will serve to in­
crease recharg, of the :pper acqui f'tr 
and prevent po tential flooding of 
downtown Amman, Jordan. 

The design of i.as toe',At,-r diiisponal, 
stormwator drallitge ,tnd1 "- aeii treat­

ment pl ants t'u i" C it ion 4) .trqa 

Salt and J r; l7il, 1 A1)Lin. 

Desi n of Ar'fir,]4i it Jair, WlC(Jrpora­
tUna runway, txivlnt , apronp a-irlase, 
roads, wa tr . t y, n,. t,", and sewage 

Ireatmont work, , A io ,1. 

pila
hde I t' i, .l. l d. - it rlg. .a I'' lli­

s 4?11 ' li ird ie ' I I r il , t ,t" ton.i , t ­

1'7~ 7 ii r ',c P,,l[ ,ii <J [.,.: 'vIlll l Vl-l 
I ri ," t I "01n i I 4f o to i. y 

and r' h~l~ Ii of i' 1 Jol ~r i!1~~da I n)1 iI1 ty
j , i' i-r 'hLit-lI t "Vi, I, -1,W '[C[i' %l'J. ltnI ii', 'liti "hA, '" ,I,in '- liij 1 ' i I l t ' l 'liI 

tn.k)11111 k I' l t I,,)'l ~. J l ¢ + , I I I ' ; l J 

Dppa++rt ,ili . ll;Tho " lit i , i,.,t ,-dt. 

Conmision U73-ln7. on Ileint,I'c1,n ,Main vnan 1rr~ntL~ pru 1:r
O "Iall 




NAJEEB F. TLEEL
 

Page 3
 

1965 - 1970 	 Natural Resources Authority 
Amman, Jordan. 

Director of Water Supply Department.
 
The work comprised design, construction,
 
operationl and 1tLilt.'rbltlzrCO all water
w11 of' 
supply proj,-,,t III Jor-dan with the 

'ixcep t iorl of" A in,1 . 

Major pro jic t i i ltde: 

Water Stlpl)Iv )' Ir'bid and Northern 
Distrtct. 

Water Stipply, ,o,'l Bank Finance; 
Zarqa Water Supl ly Projoct, World 
Bank I.'lhili( . 

Salt ,Itr -. ipply Prlject, 'hluil,-i ij.a
 
Loanr Fiilid.
 

.\ql,Ia W,itt,,r wll Iplv Proj.ect, %.R.A\.
 

South Of A,,mI.&H liLer Sllj)i y.., \ \..k.
 

Kalrak DL-tri- 1t t. j'.r Stippl., \.R. '.
 

C,-I t ra I l,rImdiI 'k.I[ I. NJpl I . I#-,'
-\ PI',
N. R.. \,
 

Stott1. 1.el1 1. t, [tlvplp I\ Pet
 
,Nt1uI I.-I pd I L .1~ I H101.d
 

Mala ' Wa1t1W uStipply P roj ct, N.R.A.\
er 

Azrak - I rhid ,ater Supply Project, 
N. R.,A.
 

N o r t h Sl tt ll,,l 1 '-,,i t . - 1 pl ll r jj ,t-c t ,
 

Munic pil L').,11 I 111d.
 

South Slitinh W,tt,.r Suipply Project, 
Municitpal Loan Fit. 

to /4 
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Several projects in 	West Bank of Jordan
 
including Ramallah, Jerusalem Water 
Supply Project, Bethlehem, Hebron, 
Nablus azd man)-, t lie rs , some of %4ich 

finance,(1 by Wor.d 3ank. 

1960 - 1964 	 Central Wat er Authority 
Amian , J or(ankII 

Iead ')I T)vi~i)n,workDJmI(n rhe 
colmprised( the, dosliUn of" Wa ter Supply
C li li' 1 l' tl ie l e S1," 	 I,, l.t te-' pj)ll ll-IC) ( I'o 

CAII (1 "'~ i 1~ r ()')f tIrI " I te)v rtsIII~ Jordanjcludlln:, -do"'|; 
, i .,, 	 l)rn nt Ipr'()'ects in . 

1949 - 1960 	 Departmnt ut it l 'Itil 
Arrimaii , Joi',l) 

Irrl :i t li nr1nl-I.r .'. The work c omn­

ofU the'g~. I i, I otu,I% Inion haiI 1Cof t h F ''" i I 	 id-' 

[ *A '2 " L 9 4 -S .	 [D o p a) ti m - "rll w [ A,t n 1I- 1,, I l m ,o i AHi1N{; 


p j*( I 1 . ri It~ i' j} , 1(2 a I. -)1 t iu! A 0 ' 
It Liel Io-''-it\ D''u" 

IO"B {DCAtc., t'.' i I.llE {tut'w1 ni', ': 

p ri'-,rt I t- ( I '' , IIi I i i Sa-I t"n
Ipr,,,.:. r-n ,,Ar,! iuat l t l i , .An ,-qt,,
Leohrlt11ri , Pj L - I:, 

EDUCAT1ON 	 D.Sc. inl Cii'l En|it noer,,[in 

Lebatin, 1 '#!41 .
 

[lnt0-t-nat i,,nal N-1|,-r-m irn Sanitary
 

Univ,.z-si ty- ()t N,)r-th Carolina,
 

Chap"I Hill, U.S.A. , 1965. 



NAJEEB F. TLEEL 

Page 5 

SOCIETIES 	 Member, Order of Engineers of Jordan. 

Member, American Society of Civil 
Engineers.
 

Member, American Water Works Association.
 

Member, British Institution of Water 
Engineers and Scientists.
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Biographical Data
 

R. JEROME ESMAY
 

Environmental Engineer
 

Perosnal Information
 

Education
 

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

Stanford University
 

Professional Affiliations
 

Registered Professional Engineer (California No. 21731)
 
Anerican Society of Civil Engineers
 
American Society for Testing and Materials (Honorary Member)
 
California Water Pollution Control Association
 
Santa Ana Region Water Pollution Control Association
 
Water Pollution Control Federation
 

Foreign Languaqes
 

Portuguese
 
Spanish
 

Experience Record
 

1971-1975 Wilsey and Ham, Foster City, California.
 
Environmental Engineer. Responsible for the
 
study, development, and design of wastewater
 
collection and treatment systems and land
 
treatment systems. Analyzed the infiltration/
 
inflow and capacity of a major interceptor for
 
Hillsborough, California. Al j investigated
 
economic and technical f-asibility of waste­
water reuse as part of a 20S Wastewater
 
Management Plar. for the County of San Mateo,
 
California. Evaluated several municipal
 
wastewater collection and treatment systems
 
for the U.S. Forest Service including primary
 
digestion and aeration ponds. Developed the
 
wastewater collection and treatment system
 
for residential developments in Fresno County,
 
California. Planned and designed a land
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treatment system along lake shores. Also
 
conducted sewer and water rate studies as
 
well as power load studies involving a
 
cost/benefit analysis of the use of bagasse
 
to generate electricity.
 

1975-1980 	 Metcalf & Eddy, Palo Alto, California.
 
Environmental Engineer. Responsible for
 
Environmental engineering aspects of waste­
water treatment facility planning, land
 
treatment systems, and rate and assessment
 
studies. Served as lecturer at EPA-Sponsored
 
workshops on planning and designing process
 
systems for land treatment and wastewater
 
treatment.
 

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

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

1980-Date 	 Engineering-Science. Environmental Engineer.
 
Responsible for conducting studies and deve­
loping facilities plans for water resources
 
and wastewater treatment systems for assig,,ed
 
projects in Central and South America. Served
 
as assistant technical director on develop­
ment of water and sewerage master plan for
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metropolitan Lima, Peru, with responsibility

for field evaluation and planning for waste­
water collection, treatment, and disposal
 
as well as reclamation/reuse of wastewaters
 
from aeration ponds for irrigation and
 
groundwater recharge.
 




