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ABSTRACT . .
'PROJECT MANAGEMENT WITH INTERNATIONAL APPLICATIONS:
' — MIZ ABSAN ¢

4

. h : .
The Project Managemént on .a project starts with a good project
organization which has developed objectives and is dedicated to - ‘53

achiev1ng‘$hese objectives thrdugh’weII develpped“ﬁrocedures. These *

. procedures have been described in this paper ®nd cover the following

L

areas: .

“ 1) Estimqting;”

v
b i
s . N g
G

~ tn éngineering and construction, is"able to delegate work, and is

2) Cost Control;

0 N .

- -
. . 8 . ’ ' U i
3) Planning and Scheduling; s
' P ¢ “ ® . o
4) Engineering; : s :
!
5) Procurement; *
6) Corétruction. *
The emphasis in this paper has been given to the selection of’a é
_)-

qualified Project Manager. A good ProjectﬁﬁgnggglgisfknouledgeaQTe-wg__—~«~*-‘*4—%

able to maintain good working relations with the clii:}t
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Emphasis in this paper has a1so been p1aced on team work\ Various
disciplines such as Project Management Seryices, Engineering, and

Construction each have functions of thefr own but the decisions madé

.at their level affect each other. This factor demands an effective

‘communication system between these d1scip11nes, and aga1n, a good

*

Project Manager ensures that the information flows from one

e

department to the other at the proper time and without interruption. .

Because a greaﬁ'numUEr of new projects are being deveToped in third

world countries, more and more North American companies are getting

invo]ved with overseas work . Th1s report describes some of the -

d1fficu1t1es encountered on international projects whiéh impact on
L3

groject management personnel and the project management process.’

Issues treated deal with geogrephy,*culture, religious-and economic .

__conditions which demand extra effort on the part of Project Managers

in the achievement df their objectives.

_ .
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e e e i o i

114

']

my_\;‘n—;‘dx s



I would a'Iéo like to express my s1ncere appreciation to the'v rious

the inter‘views and through their experience and opinions on xProject

" work would have taken a much Tonger time to complete.

. Special'thanks go to Aileen Newman‘and Pam Fearon for doing an

ACKNOW.EDGEMENTS - s

-,

I wish to thank Or. A. ﬁusse]l for having revie\éed the.draf t of this
repgrt and making many very va]uaMe comnents and suggestions which N

4

he‘lped ﬁnppove its structure and content . . o

" . -

1nd1v1dua]s in the construction 1ngustry for having part1c1pat in

Management . g /w - S ' -
/ :' : ’ ' L . -

I owe a grea;t deal of thanks to my fqrme‘r employer, SNC Inb., and

4 i

present emf:loy"er beEhtel Canada Limited,.particularly Mr. Jim folk
for allowing me to study the 1'1terature and benef1t from Bechtel s

wor_ﬂdwide project management exper1ence. Without'this hdlp, thlS

V]

e;(ceﬂent job of typing the draft and proof re.adling and helping me

meet the deadline.

JUp—
4

~ 3 . »

Final]y, I would Tike to acknowledge my gratitud:to n:}y wife, Aziza P ,\,3

for her patience, encouragement, and support. without her help, - . *

_ this program wou1d not have been possib'le for me to complete. .
¢ )

’1v




o ere e e

 ACKNOWL EDGEMENTS
LIST OF FIGURES

.gg.o Project Organization.

T e

ABSTRACT

' -‘PURPQ SE
" CHAPTER 1 -

1.1 Objectives
1.2 Projects
1.3 Project Management
1.4 Characteristics of a Project Manager
' 1.5 Problems Associated with the Fore'ign Proaects
* 1.5.1 The Contract -
185.2 _ Fees and Budget *.
) 1.5.3 Other Factors .
CHAPTER 2 : .

y

2.0 Project Management Servicés

.
—

Objectives

. PMS Definition
PMS Manager and Hi
PMS Organization
Planning.and Scheduling ‘
Planning and Scheduling Procedures .
Detailed Construction Schedules
2.7.1 Critical IJtems/Action Report
Procurement Status Report’
Milestone Summary/Schedule
Detailed Schedule
Detailed Engineering Schedules

. Construction Schedule

Estimating and Budgeting.
Types of Estimat S
2.14.1 Order of Magnitude Estimate
2 Preliminary Estimate

3 Definitjve Estimate

.4 Control Estimates

5 Tender Check Estimates

Functions

.
v

Lo a8 I e ]

.

. N [y .
PR RN PPN RN
. ] L ] »
R PR Y X - TR . Y S, IR XY

.
S &

Pig

-

°

WODBNN —

[
— el
Ca) wd

i

P




g

T WY

e A
. -

3 ° Y
| PAGE
L / -

2. 'IS Cost Contro] ’ / . ‘ 39.
2.15.1 Cost Con rol Methodology . 39
o 2.1 Procurement . ¢ 5%
2.17° Field Procurement and Materia] Contgol . 57
2218 Field Purchasing and SuBcontract Support o 59.
2.19 Material Coordination ~ - 60
2.20 Jobsite Material Control” . <« " 60
"2.21 .Equipment Rental Support - 62
* 2.22 Disposal of Surpius Material , .63

< . 5

rd e ’/ ! " i [
Engineerin'g S R S » 64
3.1 ‘Objectives t . 64
3.2 The Engineering Tean. ' = P - 66
. 3.2.1 Project Engineering Team s Responsibihties 68
3.3 " Engineering Kick-Off . 70
3.4 Preliminary Site Studies - ‘ N
3.4.1 Traffic and Access - s : 72
3.4.2 Geology and Seismology B - 72
3.4.3 .Soil Studies T k|
3°4.4 Environmental Services ) 74
3.4.5 Environmental, Consu1t1ng Services o 75
3.4.6 Site Studies . . - 77
3.4.7 Base Line Surveys- ) 79
3.4.8 Special Studies - ‘ 80
/ . 3.4.9 Agency Review and Public Meetings 82
- 3.4.10 Environmental Monitoring _ 83
~ 3.4.11 Air Quality .. g 84
3.4.12 Water Quality ’ 86

' 3.4.13 Environmental Noise 87

3.4.]4 Revegetation--Land and Habitat Restoration 88

3.5 Economic and Social Planning and Assessment S 90
3.6 History and Archaeology 91
3.7 Overseas Environmental Services " g 92
- 3.8 Design Criteria . 93
3.9 Drawings : - 95
3.10 Drawing Change Notice ' - 96
" 3..11 Field Change Notice ’ T 97
~3.72 Revisions to Drawings . . 97
3.13, Specifications ‘ 97
. 3.14 Project Material Requisitions o ’ 99
t 3.15 Engineerjng Design Control - 101
3.16. ualjty Engineering : ) ' 102
' 3.17 Historical Report ‘ 103
, .
| . ' .
| T vi

-

A

-



g ey

N

, 8.4,

4.5

4.6

P S A e I A N I N

-
L J

0
1
2
3
4
a

- g

NHAPWN—~ORPWN~T wa—an’IU\wa-‘C -a_a-a—a—uooo\:m,mbwm

. o
L )

1

O e o
PO TN P AETWWWWWWS NNNNNNNNNNNNN
»

Y
L[4

.
aaaubp-nh.pbmhahpp;hﬁsappha
b J

;b

-

e

-
/

-— e .

t

e e
. L] L]

.
[ S

CHAPTER 4
" 4.0 Construction - D .
w 4.1 (bjective , |
4.2° Organization of the Construction Project
' .4.2.1 Project Construction Manager
2. Field Construction Manager
2. General Superintendent
Area Superintendent

General Foreman -
Lead Field Engineer
Field Engineer * . '
Field Cost and Schedule Supervisor.
FieTd Planning and Schedang Engineer
Project Field Quality.Engineer
Field Safety Engineer
Field Contract Administrator
Res ident Field Engineer
Project Accounting Manager
tion of the Cgﬂstrucﬁon Project
Mobilization o
. Ground Breaking-~Civil Work
_Site Preparation ’
Utilities \ :
Access Roads .o o
Temporary Facilities
oseout--Demobination
Turnover
"Job Completion
- Surplus Disposal

Contract/Su bcontracf Admmstration
Bid and Award Phase

Final Inspection and Pcceptance .
. Contract/Subcontract Closeout .
Final Payment and Release of Lien
y Assurance
Field Activities
Quality Verification -
Audits, Monitoring, and Surveillance
Field Constructipn Engineer1nq
Quantity Take-0f f and Material Control

s Ll it

Unf inished Buysiness :
act Administration

Problems “ :

PAGE -

104 °

" 704

105
105
106
107
108
- 109
109
110
m .
m -
)
2

RV

113
114
115
115
116
116
117
118
119
121
121
122
123
124
124
125
131
137
140
141
142
143
145
146
147
147
48 -



o ey RV A 3o

f ' CHAPTER 5

*

m.’mm.mmcnm
N D W

*

5.8

; ) REFERENCES'

»

5.0 Domestic Versus International Projects

‘Introduction .

Preplanning - i
Logistics )

Procurement

Camp Facilities

-Campounds
, Manpover Staffing. and Trainmg

5.7.1 General .
5.7.2 Manpower Staffing
5.7.3 Training

legal, Tax, and Insurance
5.8.1 Legal °

5.8.2 Taxes

5.8.3 Insurance

L AR

g v

PAGE
—_—

150

150
151
153
155
158
160
160
160
162
167
167
167
169
m

13

vt et A Lwfe xowr i



» -
P e

My
.

——

LIST OF FIGURES

i)

_ Description ' Page
o ‘
1.1 - ~Organfzation Chart ‘ 3 ’
1.2 Impaclt of Execut fve Em‘phaﬁis .
, Upon' the Organization 6
1.3 Impact of Management. Emphasis
Upon the Organization 7
1.4 Impact of Leadership Emphasis :
Upon the Organization ’ 8
2.1 © - . Typical P.M.S. Organization ' 24
2.2 Graphical Relation Between .
. Factors Involved in Estimates 38
2.3 A Example Showfng the Actual
© and Future Costs| of a Project 46 »
2.4 . Ho 1d Back and Payment Status .
Report . 47
2.5 . General Type of Copst Report for
, the Use of Genera| Team Members ) 48
2.6 . Work Tool for the[(fost Controller 49
2.7 Field Labour Report - 50
2.8 Integrated Coding |System Capital \::g
- Cost Coding 51 )
. . . &
2.9 Simulating Final Cost Forecast ‘ - 52
NVRE Construction/Subcontract Package . 130
5.1 " Major Considerations ]61
ix _ o -,

B R e R I S T e 3




e e v W

i o a AL NPT 8

‘ N . »
e \ . \«@: -
H e

. Chapter 1: Project Organization will introduce the concept of the

PURPOSE

-

The overall objective of this report 15 to provide the reader with
an orienfation to a1l phases of project operations and exf)lain the
methodologies of an engineering, -procurement, and construction (EPC)

type organization from the award of the projéct thro‘ugh completion

and turnover to the client . It wiYl cover the project organization, °

-8 .

project management services (covering planning and scheduling,
est'imag'lhg, cost control, and procurement), Engineering, -
Construction, and var1ogé concerns on international projects versuys

domestic projects. In summdry, it will include all the steps

. necessary to successfully complete a project awarded to an EPC

company , whether domestic or 1nternationa1 . Since increasing
numbers of Canadian and U.S. firm's‘are involved with overseas
projects, an attempt will be made 't.o, present here the material which
is being used or has been developed by those corporgtions which have

successﬂmy completed several 1nter_nat10na1 projects.

The report material s organized into five (5) chapters as follows:

H

project management'orgénization, the team concept, leadership roles,
and responsibilities of the project manager:.

’ ‘ | . | .

{

-~
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‘.Cﬁapter 3:

.‘/

LY

Chapter 2: Eroject ManabemehtnServices'will cover planning and
schedu]iné functions,.;stimating and cost control, and'procurement.
It will also explain the functions of the PMS manager and PMS |
organization. ) ‘ !

t
’

and specifications. Spec1f1cat10ns w111 be identified as

[‘x\hehu1rements and standards for mater1a1 equ1pment, quality of

workmanship,‘etc. It also covers “the environmenta] services -
provided by an EPCIf1rm and factors considered when providing these

i
services.

¥

Chapter 4: Construction will discuss the responsibilities,

)
-

r

functions, and activities of the construction phase of a project in-

general. s
[ 3

‘ ¢

Chapter 5: Domestic Versus Internation;?\ﬁpgjects covers the

8

genera] aspects and approaches to be cons1dered dur1ng the

4

constrqpt Q\dj“an internat1ona1 proj‘tf and d1fferences in the

fo]]pw1pg:

\
\ H

-
.
.
. -/ .
i .
. s
t .

/

{ Planning an-scheduﬁng; ‘ /(- . ??’N

- Procurement of equipment and materié]%; . . .
N . ‘I « A
- Camp facilities; TR

Staffing and teaming; and \

Legal, tax, and insurance systems.

Eng1neering describes the engineering design, draw1ngs,
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4 ’ ' CHAPTER 1 - - .

1.0 Project Organization

1.1  Objectives ‘ . ‘ ]

Q [} ') .
The opdectives of this chapter are as follows:

- Define project management and develop an organjzation

chart; ' /// ) )

‘ymyg-"; - Describe the responsibility concept of

e matyix type T~

‘of organization as well as the meaning of the project

L
 Mmanagement téam concept;

7/
rs

- Give a list of items represenfing project personnel }

responsibilities;

A

-

- Describe‘thg characteristics of a good project‘handber;'

. - Explain the problems associated with Foreign Projects;
L

. : . [
- Explaip why job location and duraiion have an jmpact on
job staffing and why an enterprising individual prefers

(] P‘\ b

to work on’'a project; and

Vm a7
.

- Explain the contract and its obligations. D .
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1.2

1.3

e oo Y 2

‘jcertain cost. They may be ca{led programs, task force{

T

A

P_ro_igc_té e ’ <.

Projects are well defined efforts to produce certain

<

‘fpec1fic results at a particular point in timg and at a

teams, ad hoc committees, or other titles and they exist
» \
in every business, industry, and governmental level.

\

. . \\
Effort in this ¥eport will be limited to construction

project%. Such-projects are common-in the sense that
they‘all need a basic effort to organize teams to pquide
¢ ’

' the engineering, procurement, and construction (EPC)

services. !

Pquect Management -

’

-

Coﬁmercja1 project management-is usually a compromise
between two basic forms of organizations . . . pure
project management and the more standard functional
alignmenﬁ. In aerospace and construcfion companies (see
Figure 1.1), complete responsibility for the task, as
well as the resources needed for its accomplishment is

usually assigned to one project manager. In very large

~, projects, the organization he heads, which will be _

disso1vgd at the conclusion of the project, reséhb1es a
regular division, relatively independent of any other

division or staff group.

-

I
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Figure 1.1 Y : ’
ORGANIZATION CHART ' ‘ ,
Iy
PROJECT
. MANAGER
PLANNING ESTIMA| PROCUY- COsT
SCHEDULING TING REMENT CONTROL
) ENGINEERING °
¢ |MANAGER
] [
Clvik «  [ELECT INS MECH. PROCESS
ENGINEER ENGINEER . -|ENGINEER ENGINEER
! LY
| i | :
CONTRACT|  [ACCOUNT|  [PUBLIC : - -
ADMINISR ING RELATION |
[ .
i CONSTRUCTION
IMANAGER /
: l o
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1.4

The central figure in any project orgénizétion is the
project manager who is accountdble to both top management

and the client for delivering acceptable performance

"within schedule and budget constraints.

The related services such as planning, cost control, and
engineering are provided by the professionals usually
drawn from-thé respective functional departments.
quever, these professionals who become members of the
project team for a particular project, report directly to

the project manager, during the duration of the project.

The concept of project'manaéement, therefore, cuts across
and in a sense conflicts with the normal orﬁanizatibnal
structure. Throughout the project, personnel at various

levels in many functions of the business contribute to it.

Characteristics of a Project Manager

The success of the project management phi]osophy.
centralizes in the Project Manager and a successful
project manager must have the background which would
enable him té carry on the functions of project 3

L]

management to a profitable conclusion. Thougﬁ the

i

project manager's previous experience is apt to have been

confined to'a‘sing1e.functiona1 area of the business, he

‘must be able to function on the project as a kind of

general manager in miniature. ‘ '

) 4

%
e
i
1
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He must not only keep. track of" what is happening but also

play the crucial role of advocate for the project. Even
" s«fora sea§oned manager, this task is not likely to be
easy. Hencesit is important to select an individual
whose administrative abilities and skill 1; personal
relations have been convincingly demonstrated under
fire. The backgr%und of the individual can be divided
into the fo11ow1né three categoriesf
N 1. Executive
Decision mak1ng
Setting objectives, policies, and p]ans

Anticipating problems R
Organizing ) :

-2. Management ' , "o

Control of time

S Problem solving
Budgeting and scheduling
*Reporting

3. Leadership . * .

Communicating
Monitoring

Figqures 1.2, 1.3, and 1.4 illustrate the 1mpact of emphas is on each
\

of. the above categories on the organ1zation '

i

See reference No, 5.

or 5




Figure 1.2
"IMPACT OF EXECUTIVE EMPHASIS UPON THE ORGANIZAT ION
POOR PROJECT MANAGER ' GOOD-PROJECT MANAGER

OBJECTIVE, POLICY, AND PLANS

" Unrealistic and deterministic Realistic and dynamic
" People know but do not-belfeve . People know, believe, and
and cannot achieve achieve

3

ORGANIZATION ORDER

rises, panic, and crash action Urgent, expedited and unified.
Work done and redone action \
Dealines missed and policy Work done once
viotated " Deadlines met within policy

Routine actions suspended Routine action continued

PERFORMANCE OF PEOPLE

" Few key people involved doing work Few key people available for
for long hours . guidance and decisions
Working levels keep busy Working levels kept busy
Responsibility Usurped by crises Responsibility delegated
\ through channels.

‘ "3?.
PERFORMANCE OF PROJECT MANAGER
Always too busy fighting fires Never too busy fighting fires
- "Forced to make routine decisions Uses policy and thresholds to
for lack of policy and ./ force routine decisions by
thresholds . organization
. ; R

oo
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N Figure 1.3 .
. IMPACT OF MANAGEMENT EMPHASIS UPON THE ORGANIZATION
- POOR PROJECT MANAGER GOOD PROJECT MANAGER

. MANAGEMENT PROBLEM SOLVING

Does subordinate problem sol§1ng Does his own problem solving at
. in work he knows level for which he is
Jn Approves subordinates , responsible

Problem solutions in work he does. Delegates problem solving
‘o not know " Responsibility within his
) ;f/ -+ organization

A

) - ORGAN IZAT ION. ORDER -
Usurps responsibility and authority Maintains delegated ‘
delegated to subordinates . responsibility and authority
Maintains two separate management of subordinates
information systems. One Maintains a single 1ntegrated
informal system for himself. management system for his
Another eyewash systéem to impress organization and he uses it

his superiors Occasional slippage and overruns
Continuous slippage and overruns . :
~ PERFORMANCE OF PEOPLE
\ Reduction ofﬁ;ense of responsib1lity Nil]lng acceptance of
. ' Indecisive and frustrated . -responsibility
// . Becisive and satisfied
PERFORMANCE OF PROJECT MANAGER

Indispensable Key people to carry on
- - _— Always too busy in meetings Never too busy to meet

f Over cautious in work he does not Conf ident of people in work he
know does not know .
Over interested in work he knows Patient with people in work he
» knows
o\ .
| r
A |
. ' &
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Figure 1.4

L

IMPACT OF LEADERSHIP EMPHASIS "UPON THE ORGANIZATION

POOR PROJECT MANAGER

.

Responsive participation
.Passive resistance

o

Q

P ST Y S

R

Information withheld

7. G00D PROJECT MANAGfE

CONTRIBUTION FROM PECPLE

Responsible parficipation
Active cooperation

__Information contributed

e

ORGANIZATION ORDER

More procedures and measurement
High pri¥e paid for contributions

More policy and encouragement
Low price paid for contributions

PERFORMANCE OF PEOPLE

Uniformed, frustrated, defensive
"~ .. afd negative '

Motives aligned with incentives
Develops an ability to stay-out
~of trouble

2

V—

Informed, satisfied, ..
cooperative, and positive .

Motives aligned with objectives’

Willing to accept more
responsibility

PERFOMRANCE OF PROJECT MANAGER

Assumes people are unwilling
Blames his subordinates

. Attempts to demand

More authority

" Relies more on material 1ncentives

‘:

See reference No. 4«

Assumes people misunderstand
Blames himself

Attempts to rove

More communicative .
Relies more on moral persuation .

L
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Problems Associated With the Foreign Projects

Every capital inve®ment project, whether domestic or
foreign is subject to the restraint 6f-three
inter-related parameters-pquality, cost, and time--each .
of which influences and is influenced by, the other two.
The objective of préject management is to dgvise, define,
ard implement a program in which the relationship between
these tg;gg\ﬁiiameters is optimized, i.e., the desired
quality Tevel is attained ai the lowest practicablé cost

and in the shortest practicable time.

For fo;éign projects, many of the activities of a project

manager involve factors of crucial importance which are "
not normally encountered on domestic projects, but'qhich o
must be taken into account in the planning phasF 5eéau§e

of their influence on the time and cost parameters of the
A

Some of the areas, which a project manager of North : N

American origin finds it more difficult than a domestic

project are discussed in the following.

1.5.] The Contract

In addition to fﬁe usual parties, there are
almost inevitably two additional people involved
in the contract on a foréign project--an agent ’
and a.]oca1‘1awyer.

9
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The dgent will have participated in the original

“identification of the project and continues to

assist in the contract negotiations. The input
' L}

. of thé local lawyer will be required to act on

-behé]f of the company to ensure that_the contract

respects the local laws and will be able to
provide invaluable advice on all aspects ‘of .doing

bﬁsiness'in that country. In addition, there are

-other considerations which must be borné in mind
D) L

while negotiating a contract on a fbreign project

such‘as:

1.5.1.1  The scope of work must be clearly
: » defined. 151ﬁp1y iqﬁent of the contrakt
provisions does not exist in foreign
countries. The cultural difference
usually results in two different

interpretations of “intent" and what is

accepted as normal business ethics here

in Canada can be a totally alien

concept in some foreign countries.

1.5.1.2  In the contract, care has to be taken
to ensure that proper-allowance is made
fbr factors which will affect

expatriate personnel and their families.

10
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i 1.5.1.3  The contract will very often be writtén
in a foreign language and great care -
- ; a . must be taken in translation of the
‘ documents. '
1.5.1.4 | Canadian consultants will have to be
- prepared to contractually agree to be
‘ﬁ Eubject to the Taws of the féFeign
— ‘country and to accept}thé dispute which
Coa . will be resolved under foreign"
'%jZén7- i - ' . Jurisdiction. R
. LS : .
\ ’ ~1.5.1.5  Payment terms must be defined in the
X ; | contract and factors such as foreign
- currency réte and arrangementQE}or the
transfer of funds from one country to
’ . the other must be written down.
1.5.2 Fees and Budget
The cost of doing the work on a foreign projectw
) . is usually more than the client's or project
_manaéement organjzation's expectations. The
contract should of course establish the mark up
/ L | andlcontains an estimate of the-fees to be

charged for the work to be done. However, some
additional costs are involved which must be
included in the estimate or budget. Such costs
include:

N

B et |



Agent's fees and lawyer's fees

Bank guarantee and bonds:

Insurance

Taxes in foreign country

Communications costs

Local office expenses, in relation to personnel

assigned overseas. Such items include:

Salarj premium

Hardship allowances

Living allowances

Automobile

Relocation costs

Passports, visas, and work permits

- Medical and psychological testing

- Storage of furniture, etc.

- Education of children | '

- Personal faxes and tax equalization

- Ad?itiona] 1éave benefits

- Compassionate leaves

-R&R (rest and recuperation) .
- Emergency evacuation .

1 .
- Costs of replacing personnel

. See reference No. 12
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Other Factors

“

Project management in its applitation to forefgn
projects, should accoomodate several other -
factors, a detailed discussion of which is Beyond
the scope of this report. These factors include
the 1anguage,o¥ the local workers and supp]iers,
local customs, religious holidays, taxes:(import
duties, étc.).:loca1 existing or non-existent
safety régulations, codes and standards, local

engineering practices -and methods,

. transportation, and so on. °

Based on the fqregoing discussion, a checklist
can be drawn up for purpose of project planning

(Table 1.1)..-

’
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Table 1.1

N t——

Government Regulations

ek

What are the legal requn'ements coverihg the following jtems? How

\ﬁ are they administered, and by what government?
~- Rerrgwsion to construct a plant

- Import permits or restriction .
- Currency restrictions ’ S L
- Permjssion to operate a plant -
- Design and testing. of, boilers dnd storage tanks
- Design and operatmn of hoists and mechanical equ1pment
Design and festing of e]ectrica] equ1pment and distribution-
~. systems ) | S

- Design and testing of structures

- Safety requiremen ~and f 1reo _protecﬂon
- .Hater and air pol '-jor;, sewage- and waste disposal
- Liability fbr“defecth@ design or con‘structa’on
= Zoning and ‘i.oca1 buiflding laws, and jgrisdiction‘ of lotal

government : - .
. d ‘ . A 4

- wprki.ng conditions and social facilities |

- Insurance requireménts, liability, and accidents

.

. s
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Tab]é'l.h Continued ‘

0 . Taxes and Duty .

- Sales taxes, invaice tax, and business taxes

.
[]

o

Ihport taxes and duty tariffs '\-

‘D;Jty exorneration, if any ‘

Importatibn procedare's,;where and how cleared, and | '
“documentation required -

_How' Sre applicable duty tariffs determined ang can the
determination be appea_]ed p' -

Restrictions on temporary iﬁlpoi'tation (construction equipment)

. Labor

a S . .
Laws relating to employment of nationals

Léws relating to emp]oyment/of. foor:eigners

’
Working hours, overt'im(e{ 'I/e,geﬂ holidays, vacations, and’
Al - f;‘
benefits !

)

. R 3N
Local and National* Code Stindards and Practices

Stuctural design

Pressure vessel de§1gn ‘

Electrical equipment and distribution systems

‘Standards, if any, for pipe, valves, and f’itting.s. Commonly
available to what standards?

Commonly used structural and architectural materials
Underground piping, both utility and sewer
Reinforced concrete design and p1aéement

Paving and road surfa‘cing materialskand practices

H
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}ab1e 1.1, Continued

Procurement.and Commerce

-~

Commerc ial practices such as payment terms, sﬁﬁpﬁer ;

financing, escalation, and penalties

Price stability f

Capabilities of local fabricators

Local supply houses and stock carried

Who/what are the representatives or service facilities and

parts supply on behalf of major equipment manufacturers

(compressors, pumps, instruments)?
. % 2

Transportation

Access to site by rail, road, and water;.1imitations on load
or size

Port facilities, rail and road transportation from potent‘ial

foreign supply source

Transportation costs and port charges

Contacts with reputable forwarding agencies

Construction

Labour avaﬂabi]ity:bot‘h skilled and unskilled

Local construction contractors, their experience and
. !

capability

N

"
Availability of construction equipment and rental rates

Temporary hiring, manpower agencies, cost, and avaﬂap'ﬂity

'of locally hired construction staff

Customary insurance carried by contractors
= © A ]
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Table 1.1, Continued

General

Contacts with lpcal industries for Qenerai information on
their experiences
Availability oflsoi1s, concrete, quality co?trol, and other '

testing facilities

Language -

Local customs

Local driving regulations and habits

General attitude of the people towards foreigners

Loca] religious and statutory holidays.

See reference No. 6.
|

4
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0 CHAPTER 2

2.0 Project Management Services ' , o/
2.1 Oﬁjecﬂves . r

. The objectives of this chapter are:

- To explain the rele of a project management services .

manager in an EPC firm with his standing in the

@

organization;
rgan’z ’ i

- To explain the planning and scheduling functions, and

different types of schedules;

To explain the Estimating and Budgeting functions and °
explain different types of estimates;

To explain the cost control functions of 2 project -

methodology;

To define Procurement’'s wor]dwjde functions and . “

responsibilities; g . ' \

To explain what material management involves; and

- T&{naké a comparison between Procurement's activities

on domestic and on overseas projects.
\

18
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"PMS" Pro ject Manégement Services

When an owner is seeking assistance in organizing the
resources which would put his dreams of a business
venture into reality, he has/tb Took for the following
two things: ;
2.2.1 Funds to pay for the services such as
engineering, equipment, and materials and

construction; and

2.2.2 A work force to do the job of management,

engineering, construction, and commissioning.

-

The owner generally concentrates on the financial aspecfs
of the projebt and hires the'individua]s or independent
companies to perform the rest of the work.

~
~

Because the financing of a project is a two-way game
between the one who bofrows the money and £he one who
loans it, both want fo keep tracgfof time. The owner
wants to know exactly when helwill be able to generate
profits so that he can start payments on the Toan and the
lender wants to make sure that the money invested will
definitely bring repayment of the loan within a'spécified

time. :

19
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2.3

»
It is that mutual interest of the owner, the lender, and
to some extent the engineering firm to plan, estimate,

and adopt certain procedures which helps ensure an .

ordd»%y use of ‘the funds (Cost Control).

In the context of project management, qunning,
Eétimat%ng, Cost Control, and Procurement are called
Project Managément Services. These services are provided
by thelindividugls trained in such fields under an
umbrella organization called PMS (Project Management
Services Department) within the organi;ation of the EPC

firm.

PMS Manager and His Functions

]

Un1ike‘a project manager, a PMS manager heads a group
which does not providé its services to only one project
but to all the ongoing projects in fhe company: The PMS
managef,,therefore, is a central figure in the
organization who has to liaise both withitop management
and with all the project managers activily engaged on the
projects. It is‘this characteristic which makes his job
different than a project manager, who may be responsible

for only one or two projects.

20
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A PMS manager knows that he has a greater responsibility

than a project manager in the sense that the services he

provides will be carefully scrutinized by the client as,

- well as by his own management.

The functions of a PMS manager may be described as -

follows:

2.3.1

Ll

2.3.2'
2.3.3
; 2.3.4
:
i .
2.3.5

-

A vs

g

" Assist the Personnel Department by recommending

the right person for planning and scheduling, ‘
estimating, cost control, procurement, PMS
Departnientu, and arranges the appropriate
guidelines or courses for those who need to

upgrade their knowledge.

Acts as a salesman for his department:to both the

project managers and prospective clients.

Develops new methods or improves existiﬁg

procedures in the PNiS Department .

Aésumes the responsibility in the event of any
‘conﬂ fct between his subordinates and other

functions.

Ensures vthe quality of work.

21
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2.4

PMS Organization

A PMS manager is d general manager and under him there
are three or four functional managers who are responsible
for the individual activities such as planning,
séhedu'ling, estimting, cost control, and procyr‘ement

(Figure 2.1).

Each functional manager has senior staff members wqufng

—

P di};ct'ly under him as project planners, project

2.5

* .objective when put into action.

eétimators, and so on. This structure further extends to
the senior, intemediate, and junior levels for each

discipline as shown on Figure 2.1, PMS Organization Chart.

Planning and Scheduling

1

-

Planning is the devising of a workable scheme of

ﬂ, '
operations which is designed to accomplish an established

\Y

P\ahning and scheduling must be done by qualified people
who ar‘e‘w'eH familiar with the type of field work
involved. Also, input should be made by the project
manager, manager of engineering, each discipline
engineer, estimator and cost controller, as well as
procurement people in the development of a practical wqu

breakdown or work sequence.

22
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It is also essential that the people in the field be

involved 1in the plannin‘g because they are. more
knowledgeable than anybody in the home office with
resp.eci to site conditions and potential probleqps which
may delay the construction of the project. It is
important that the people in the field be expected to

| implement the plan to make it work.

23
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2.7
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Pl anning and Scheduling Procedures

Planning and schedang services are performed forOthe
project by an engineering, procurement, and construction
planning group which monitors and updates all project

schedules and related reports.

At the beginning of each project, an overall schedule is
established which shows beginning, completion, and

milestone .dates. éasic engineering, procurement, and

. construction schedules are then prepared to outline

various features of the work. A more detailed breakdown
of the schedules and mechanisms for coordination of
subschedules, uﬁd;ting- of the overall schedule and
monitoring and reporting of schedule a‘ctigities are the
responsibilities,of the field cost and sbchedulpiﬁg

supervisor.

Detailed Construction Schedules

* ' :
A field scheduler is assigned to work directly with the

jobsite supehintendent and.engineers to establish

S

- detailed short term working schedules for day-to-day

contrjol of operations. At regular intervals,
cdnstruction personnel update their schedules and
forecast their pr"ogress. Division services per‘gonne'l use

this information to refine the projéct schedu]e;

/




2.8

2.7.1 Critical Items/Action Report

The progress of the project 1’5 evaluated on a
periodic basis by making sure critical activities
are proceeding according to the most up-to-date
schedules. The conclusions are discussed in the
critical items/action report which identifies all
critical or potentially critical activities and
tﬁe effect their slippage may have on the
project. This report is distributed to project
tean; members for revieg and comments on the
course of action to be taken. These comments are
subsequently incorporated into the critical
jtems/action report for month1ly presentation to

management and the client.

The information is incTuded in the project scope
book to establish an adequate base for cost and
schedule trending, project pl anning, and estimate

preparation.

Procurement Status Report

L3

The procurement status report provides information on the‘
status of major procurement items. A computer printout
or manually prepared schedule shows original sc‘hedule,
current forecast, and actual dates for the complete

procurement cycle from specification to delivery. *

26
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2.9

/

v

At the time of contract award, division services.
personnel give the project personnel a standard‘Hst‘ing
of all pu;-chase o}'ders that may be requiréd for\afhe
proj_ect,‘ together with anticipated lead times for all
activities in the procurement ¢hain. Engineer%ng
personnel regiew this h‘sting: de]e;e non-applicable
items and add any other tﬁey féel, sh\ould be inc]uded.
From this renewed 1isting, an initial procurement status
report showing durations and comp]e;cidon times fdr all
activities is prepared and forwarded to engineering and
procurement personnel for review. On completion of the .
review, approved enginéering and procurement contkr"o'l

documents are issued to the project.

On contract management work, each contractor must submit

" with his bid a schedule of operations reduired to perform

cans truction activities in accordaince with a detailed

schedule in the contract.

Milestone Sumnéri Schedule " . L ’

This schedule includes the activities which establish

major milestone dates for eng1neer1hg, procurement,

construction, and start-up activities on the project.

Preliminary material release and installation curves are

-incTuded and manpower curves are prepared to match the

projected schedules.

27
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’h Milestone summAry schedule 1s°updated monthly based on N
information obtained on a continuing basis fram other
departments. The schedule and accompanying cunves are
submitted to project management for approva] an&zare then

* sent to the client. It provides a base for add1t1ona1 ‘ "

detailed project schedule déve]opmen; and,brogress

° monitoring.

(g

s

2.10 Detailed Schedules

A\
) v
4

Detailedgschedules fdr engineering, procnrement, and
* construction are made within the framework of the
m11estone summary schedule. They often:consist of from -

500 to 3,000 activities.. They are developed, modif1ed ! -
‘l and updated throughout the 1ife of the project. These
detailed schedules of activities a]]ow for\manpower s
scheduling and eoordinat?on between the yariods project

organizations. . T _ Ny

. ¥ . . P

!

‘Schedules are formally reappraised several times during ‘ ‘

& N t a

[ projecfrdevelopment and a gradual evolutibn of detail

occurs as completed designs become avai1ab1e. Except for
these evo]utionary changes, schedule reyisions are not

made unless: s C . e
o

- Time objectives are changed by management/client

agreement; - .




- Changes in scope of work impact on the schedules; or

. . - Major replanning ofsequence or timing of work is

required. ‘ A

‘. Updates and refinements of the detailed schedules are-

\ X 4 o used 'to continually update the project schedule.

2.11 Detailed Engineering Schedules e

* "Engineering schedules are detailed by each design greup
Jjﬁﬂti . under the general supervision of an engineering ﬁlannér. : ) E
» ~They provide a basis for intergroup coordination and *
-4 engiqeééjng manpower scheduling. ‘At reguiar infervals,
jndividual engineering groups update their schedules and
. . ﬁoreédst th;ir progress. Division services pérsonné] use
tﬁe engineeriné sfafus'ngpﬁrt to refiné the project

schedule.

2.12 Construction Schedule

The construction schedule details the operations required
. to performgcons€¥uction activities in accordance with a

detailed schedule in the contract. Such a schedule

e
]
]

includes:

N - A detailed Qar chart with milestones;

| " - Manhours~abd quantities (units) by weekly actjvitiés;

{




ke -

realistic and 1

- Compufed productivity (manhour units) planned by week

b

by activity;

i

- Nihes of supervisors by activity with dates and work

plan; and -

.
-

- Equipment planned by activity with dates and work plan.

“The contractor's schedules are reviewed by the field

p1andin§ and scheduling supervisor and the respective

field engineers.

Depending on the size and complexity of the
contract/subcontract, construction schedules may be done
using either bar charts or the critical path method.

Schedu]es~fo% contracts/subcontracts of any size must

designate at least five milestone events so that progress -

may be factually evaluated at those points.

. The contract requires the contracter/subcontractor to

periodically update his.construction schedule. Any.
changes are carefully Feviewed in relation to the overall
schedule. Major changes are discussed with the
contractor/subconfractor to determine if they are
i/zdditional effort is required to

mitigate the effects of the changes.

30
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The basic.field duties required for planning and

stheduling are:

- Uﬁdate all schedules at least once a month;

- Prepare daily and weekly. schedules of activities on
direct hire work in cooperation with the

superintendents;

- Coordin%te‘a11 contract/subcontract schedules;

' -~

- Review with Procurement scheduled delivery dates for

material and equipment so delivery schedules can be

updated;

<@

- Identify schedu]euproblem areas and verify thesé.witﬁ

the general superintendent;

- Report any schedule problems to the field construction

1
manager along with a description of remedial steps

taken or to be taken;
3

- Notify contyactors/subcontractors of schedule

deficiencies and ensure the evidence is received
demonstrating the manner in which the deficiency will

be ¢orrected; and

- Post a current updated construction schedule in a

prominent 1ocat10n. 
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2.13

Estimating and Budgeting

The estimating discipline or cost engineering group
develop; a succession of estimates and budgets for the
project. Wnhile the form and detail of an estimate
depends on the degree éf project definition and the'
status of design, procurement, and construction at the
time of the estimate, the overall estimate is based on
the current technical scope document and the established

scope of gervices. wﬁen approved‘by the client, it is

used to establish updated budgets for the project team.

Trend programs are established in both the division and
the field to monitor the design and construction phases

of a project. By andlyzing trends, they provide a means

for early detection of problems. They allow théuproject'

team to:

Reduce plant costs;

<+

Optimize plant design by taking corrective acfion

before the design is fixed; and

Provide tracking of project deveiopment to avoid

unplanned late costs.

e i
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The project trend program is initiated after the trendﬁ«

//base is prepared and continue until engineering is

~

essentia]]y comp]eté. In support of the project trend

program, the project cost engineering group provides:

- Interproject cost information;

- Identification of industry trends;

- Technical directjon and administration for cost trend

engineers; and
- Assistance in estimating and reviewing trends.

Cost &rend'engineers work with the project engineering
staff to monitor continuously and report deviations from
the approved budget thatr affect cost, scape, or
schedule. Trends with their estimated cost and schedule

N 1
effect are reviewed monthly with the project team.

Monthly trend réporﬁk are prepared and submitted to the

management and the clients pfoject manager.

~

The cost trend program in the field is maintained by the
f1é1d cost engineer who holds periodic meetings with lead
field personnel from each department. }his cost and
schedule early reporting system is designed to monitor
and update the project scope of work, costs, and schedule

to include changes in work items 1q§nt1f1ed in the field.
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The 1n£ent is to providenwarnings of poteﬁkial‘cost
increases, to document scope changes, and to allow v
communication of cost information to q]] responsible j’/
personnel. The field construction mana;er is respénsible

for construction input to the cost trend program.

Quantity changes are the respons1b111£y of engineering.
Items. concerning quantity changes, prgduct1v1ty overruns,
changes in temporary facilities, efc., are discussed with
the field cost engineer to determine the impact on the
project cost and schedute and to assess causes of any

problem.

Types of Estimates

Generally there are five kinds of estimates, which are
used by most EPC firms. These estimates are relevant to

the amount of eﬁgineering completed. They are: \
- Order of magnitude estimate;

- Preliminary estimate;
- Definitive estimate;
- Control egtimaye; and

—at

- Tender check estimate.

34
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Description of Estimate Types

2.14.1 Order of Magnitude Estimate

This is a basic and vague kind of estimate which
is prepared at the conceptual stage of the

project. o C 2

For order of magnitude estimate, usually the

{ historical data from a similar‘k1nd of project is
used; adjusted to suit the dimensional data of %‘
the new project. This estimate provides a quick %
‘ and approximate value for a broad assessment of ’ ‘
the cost of the project or part of the project to ;
be. used .b_y the client. ‘
2.14.2  Preliminary Estimate
| . |
A preliminary esﬁimate is prepared when an
. improvement in the concept of the project 1
- objective [is_attained. This estimate also uses
factorizing procedures with some conceptual .
quantity eva]uation.' ,
. N

R ]
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2.14.3

The use of the order of magnitude and preliminary
estimates vary from one client to the otheff but
generally the preliminary estimate consfitutes a
basis for negotiations with the financial
institution for obtaining loans whereas the order
of-magnitude estimate provides an idea about/the

cost of the project to the client.

Definitive Estimate

A definitive estimate is produced when

preliminary engineering is substantially >

. completed and final design is advanced to about

20%7 - This is the most important cost estimate

during the life of the project. It establishes

the target budget and serves to define the scope

of the prqjéct. The target budget is used as a
yardstick for cost control pu}poses. The project
manager and his team ﬁaye to Tive with this
estimate. Consequently, a spirit of
responsibility is created in the team by having
all project engineers review and agree wi;n the
section related to their discipline[ This
estimate is also-reviewed in depth by the EPC

firm and the client. .

36
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2.14.4

2.14.5

-

Control Estimate - : : oo

—_ I

This kind of éstimate-usua]ly covers a part of

the ﬁ;oject and is prepared at approximate

intervals of tﬂe design phase tq'control design

through "design to cost" concept. The results of \
this estimate should reveal the scope variations

and the estimate to compiete the work of the

package for which this estimate was compiled.

Tender Check Estimate

Tﬁis estimate is prepared for each package, using

\the,sqme information which goes to the contractor

for tendering purposes. The purpose of this
estimate is to ensure that the design was in fact
compatible with the target-'cost (Definitive
Estimate) and, also, it serves as a tool for the

bid analysis.

R

During the lifetimg of the project, several other
estimate types such as productivity analysis,
various a1ternat1vés, etc., are prepared but,
although they have a bearing on the decision
making for local assignments, the have no major
effect ongthe'ovgrall budget. The five kinds of
estimates,‘as discussed above, afe presented in a

graphical manner in Figure 2.2.
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2.15 Cost Control

Cost control is an essential tool of project control.,
Throughout the 1ife cycle of the project, the project

management team develops the ideas for controlling the

cost of the project. The function of cost control on the °

project is provided by a project cost controller and his

job is not only to control the cost, but also to alert

" people who are associated with the control of

expenditures through design, procurement, and

construction, of any deviation from the originatl .budget.-

2.15.1 Cost Control Methodology

Coét control is 4mplemented through continuous
monitoring of each phase of the project and
includes cost keeping, contract monitoring, and

cost forecasting.

2.15.1.1 Cost Keéging

v A cost keeping system is e§tablished at
the start of the project for cost |
control purposes durin§ field
operations and for capital assgt‘
qccbunting purposes at the end of the

project.
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2.15.1.2 Contract Monitoring

A contract monitoring report is used by
management to review a
contractor/ﬁubcontractqr performance of
construcfion work, a d to maintain a
construction schedule in the field and
to minimize slowdow s which might be .
causeéd by late dis over} of cost

changes.

/ ' ' 2.15.3.3 Cost Forecasting
! ’ \ .

Periodic cost forecasts are prepared i
the field under the superQision of the
field cost engineerﬁng supervisor,
Forecasts are made #or all costs
including engineeriﬁg, construction
g, managemept, procurement, division )
supbort, contingency, and fee. The

fie[d requests'each department's

fopecast just prior to the cutoff date.

b

N i
Engineering and other department% monitor their
> L ¢
respective budgets by forecasting manhours on a
monthly basis and comparing these|forecasts with

actual manhours expended.

7
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Reasons for variations from the budget are
analyzed and brought to the attention of )
management. Deviations are)ﬁﬁcorporated in the

trend program. .

Field cost engineers are rEsponsib]e for
monitoring field expeﬁditures, evaluating them in
relation to construction progress and identifying

problem areas. 1In the'ﬁield, cost coﬁtro]

" implies holding within prescribed limits those

.portioﬁs of project costs for which field

constructioh supervisory personnel are
respon§1b1e. To establish that job casts are’
within prescribed,cost 1imits, it is necessary to
maintain quantity and co;t‘information Which{can
be evaluated and projected to the end of the

job. Cost control,) therefore, includes the
timely accumulation andlinterpretation of cost

% N °
and quantity information, .its correlation with |

specific construction operations, and the extent

of physical completion of individual blocks of

P

work.

N



;yin

. ;Rerfomance reports;

Not only is cost control a tooll usedby field
supervis1on and management to evaluate job

perfonnance and recognize and correct dev1at10ns,

"but 1t is also a source of information from which

*to develop standards for plann‘ing and estimating -

. 4
future work. The field construction manager 1is
responsible for overall field costs and for
delegating the responsibilities for individual

costs to appropriate members of the field

.organization.

Overall costs for a project are determined by the
coordinated efforts of division and f1e1d ‘
personnel in preparing estimates and forecasts of
work. Once costs are estab11§hed, budgets are
prepared.’ Field work is monitored aga.inst these
budgets. hhenever possible, the person
responsibie for contro]Hng costs (cost
controller) is also given the responsibility for

estimating or forecasting total costs.

As work progresses, costs are mdnitored,
controlled, and analyzed using some of the

following tools:

42
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Manpower and distributable manhour reports;

Quantity and «‘unit rate reports;

Saijar:ied and- hourly based manpower curves;

1

Construction equipment schedule;

Reports on material and equipment costs;

Subcontract reports;

Month]yofield trend reports; .and

Semi-annual forecasts..

S,

The control éffectiveness is achieved through:

Fully indoctrinating all responsible parties on

the methodology of the project control system;

- Establishing an effective system for accufate]y
report ing manhours, quantities, subcontracts,

ang material costs;

- Establishing ‘a regular schedule of cost review

meetings; and

- whgn indications of cost increases become
apparent, determining the causes and taking

}'emedial action.




[\

For cost control, construction personnel-are

" responsible for:

v 9 A
- Manual manhours; .

- A11 distributable costs (materials and

subcontract manual and non-manual manhours);
- Construction department manhours;
- Scope change manhour adjus?ments;
- Labour productivity; and
- Construction methods and techniques.

Af ter project award, the project estimatorl
provides a schedule and an estimate of total
project costs including manhours. The
project/construction manager is responsible for
reviewing and approviﬁg the estimate. Once the
projéct es?)mate has division approval, budget

sheets for,field use are processed.

When work starts in the field, division

construction personnel prepare formats and supply

the field.with a 1ist of required cost and
schedule reports. The division construction
contrd]s group revfews the field reports and
compiles statistics denoting trends, monthly
production rates, etc.

44
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Af ter construction activities get ﬁndgrway and
budgets have been issued to the field, forecasts
.aF; prepared periodically unti{ project
comp]eiion. The field construction manager and
his staff are resqgg;ible for these forecasts
wpich are reviewed by a v1§1t1ng division cost
engineer. The field generaﬁed data are
incorporated by division personnel into a

management presentation.

After approval, the project manager, assisted by
division services personnel, incorporates the

approved forecast data into a client presentation.
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2.16 Procurement

The Procurement function covers the purchase of
equipment, preparation of contract packages, soliciting
tenders, bid analysis, and the award of contracts for

construction and installation work and for other services.

The Project Manéger has the following responsibilities in

the Procurement area:

- Reviewing and approving the procurement plan and

. organization with the Project Procurement Manager;

- Reviewing bid evaluations for major equipment and
materials and subcontracts for these items to ensure

that schedules and budgets are met;

~ Obtaining approvals for procurement recommendations to

client; and

- Reviewing and approving, with. appropriate functional

groups, requisitions for expediting and inspection.

@

Wor1dwide procurement for domestic and 1nternat1ona1

projects demands an in-depth organizati'on and fhe

’ imp]ementation of well-planned pracedures.. International

proJects are always complex and costly and, because

L]

procurement is an integral part of such projects, each of

. its functions {s essential for successful completion.

~ /
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Internat ional procurement is influenced by various

NETOTVTORERTRNWII - ]

factors that are different'than in the U.S. and Canada,

such as the following:

bt g

- Language barriers;

- Currency for payment (as currency fluctuates, the risk \ |

of loss increases);

- Import restrictions and duties EThe Arab boycott, for
example, or negﬁat‘ive 1ists which identify items that

' cannot be imported, usually because fhey are available
Tocally and the country wants to encourage local
industry.‘ High duties or penalties result fr;)m

- importing items on the negative list. Some developing
countries have other complex export rt,a,strictions. For
instance, Algeria requires a detailed list provided in

advance of all jtems to be imported for a project

during the year. Items not shown on the 1ist are

delayed or cannot be imported at al1);

- Special taxes or tax credits--special taxes are enacted

[t\qwencourage local commerce and discourage imports. On -

the other hand, tax credits are available if they might

_encourage business in a developing coun'try (for

—dnstapce, Brazil waives state and federal taxes on

capital equipmént when it is to be used to produce a
product for export.);

54
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Codes and sta;\dards--an evaluation of the standards in
the host country promotes an understanding of the loca 1
supply industry and results in improved procurement .

efforts;

o

Market and supply services;
Business conditions and customsy
Laws;

Code of ethics; : . N

s

Export shipping requirements; and -

’Sﬁezia] financing requirements--f inancing may stem ‘from

clie

nt equi'ty funds, an agency;,of the U.S. or Canadian’
government, a foreign government, or a combination of
all three and edch has different rules regarding

procurement.

A11 of these factors pl us the company's own directives
are 1r;1portant when pr‘ep:ariﬁg a purchase order or a

purchise contract for an international project.'

The proper stipulation of 5hipp1ng terms in the purchase-
order/contract is especially important on overseas

shipments because of the complexities of claims and /

!

insurance.
1
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On overseas projects, expediting involvement continues
after an order has been shipped from the supplier's "
plant. Expediting and traffic are closely coordinated to
ensure that materié]s meet dockside or airport delivery

requirements in order to be exported on schedule.

Field procurement operations on international projects
can be very complicated because of customs and import
requirements. A specialized knowl;dge of impﬁrt Ticenses
and cqstoms clearances and declarations is required to

accurately position the incoming goods.

Beéause,foreign projects require local procurement as

much as possible, procurement practices must be adapted

. to. fit the capability of local .industries.

2

Apother importa;t factor on international projects is
warehous?ng. The vo]ume of material and equipment
required for an overseas project.can be equal to the
requirements of moving an army: A1l of the efforts in
purchasing, expediting, scheduling, supplier quality, and
shipping diminish.in xa]ue and effectiveness if the
warehousing operdtf&g:’at jobsite are not carefully
p1anééd. The peoplq responsible for clearing the
material from the shipper,‘transport1ng it to the

warehouse, storing it, and performing invgntpry control

are cdrefully selected.
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2.17 Field Procurement and Materijal Control

The field procurement organization on a construction
praoject is responsible for receiving, storing,
protecting, and issuing construction ma@eria]s at the
Jobsite and purchasing and subcontracting all field
originated requisitions for mﬁteria1, equipment, Iy

services.

Field procurement is the ﬁesponsibility of the field
procurement‘manaqer who operates under the Tine direction
of the project #onstruction manager (or superintendent)
and receives functional direction from procurement

department management.
Basic functions of field procurement at jobsite are:

- Field purchasing and subcontract support;

-

Materials coordination;

Jobsite material control;

Equipment rental support; and .
4]

Surplus disposal.

The jobsite procurement organization consists of the
f1e]d procurement manager, several key personnel, and a .
clerical staff (with additional employees as required by
the scope of the job).
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On most direct hire projects, a field procurement manager
(or supervisor) is assigned to the field staff. His

primary responsibilities are:
\

- Formation and issuance of field originated
subcontracts, up to a certain limit with the company's

established procedures;
- Field purchasing; ' . '
- Vehicle and equipment rental;
- Jobsite material control; and
- Disposaﬁ of surplus material,

On small direct hire construction projects and on most
contract management projects, a field procurement manager
is not usually.assigned. The field ddties are assigned

to other staff members.

Field buyers purchase or subcontract for all equipment
and materials obtained directly by the jobsite -
organization in accordance with the procurement plan for
the project. They obtain bids and issue plirchase orders

and subcontracts.
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2.18

Material coordinators coordinate the requirements for and

delivery of equipment and materials with jobsite field
procurement, field engineering, planning and scheduling,

superintendents,_and with the division procurement forces.,

-

Field Purchasing and Subcontract Support

Field buyers initiate purchasing and subcontracting by
means of field material requisitions issued by project

engineering and the project consE;ubtipn manager.

Subcontracts are issued for any procurement which entails
the presence of the suppliers' manual labor on the

jobsife; This includes rental of fully operated and

. maintained equipment. Bidding and subcontract services

are provided by fielalﬁrocurement for field developed
subcontracts. Major engineering subcontracts are

developed by department or division procurement.

On international projects, Buyers must have extensive

knowledge of local practices, international traffic,
lTocal expediting methods, and currency exchange rates in
order to get material to the pfoject site.

;

l."u
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2.19

2.20

Material Coordination

With changes occuring continuously jn a construction
schedule, the material coordinator maintains status
records in field requirements for materials. He advises
the procurement expeditor in the division office of
material requirement schedules and assists in local

expediting when requested.

4

Working with field engineering and the superintendents,
he speeds the release of field material requiréments to
the field buyef. In addition, he coordinates the timely
issuance of equipment and material to the construction

forces.

On international projects, matgria] coordinators and
traffic and logistics perspnnel minimize potentially long
delays in getting customs c]eqyance by ensuring that all
imports are properly covered by the required Vicenses and

clearance documents.

Jobsite Material Control

Material control on the jobsite involves ma1nta1ning a
flow of equipment and permanent and temporary materials
to the construction forces to meet the requirements of

the construction schedule.
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Such control begins upon delivery to the jobs1te‘and

?
continues through warehousing and issuance to
construction. It includes off loading and inspection for

damage, quality, and specified quantity.

Upon satisfactory completion of receiving inspection
activities, the material or equipment is released for
storage or installation. Materials orditems that are
found not to be satisfactory are identified as |
non-conforming and are processed according to

non-conformance procedures.

Inspected items are placed in laydown areas according to
a plan which defines the proper environmental protection,
security, and items identification and inventory
procedures. Warehousing methods are standardized.
Purchase orders requ;re that serviceable packages be
delivered (for example pallets are required when

appropriate). For some projects, container unloading

facilities may be required.

Items issued to con'struction are 1og§ed with the
following information: Item, part number, date of issue,
and recip1ent's identification. The handling and issuing
of items at the Jobsitexare controlled by project
track ing systems which record all transactions associated
with individual equipment and material units from design
definition through plant installation and start-up.
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2.21

A formal traffic and logistics system is used to control

transportation of materials to international jobsites.

Equipment Rental Support

The material superv;sor is also responsible for jobsite
administration of equipment rentals and tools supplied by
the company. This includes notifying the equipment and
tool department of the project's construction
requirements. It also includes obtaining reﬁtal
equipment, ensuring inspection of rentals upon delivery
and at fhe termination of use, and making arrangements to

ship to the next designated location.
Additional responsibilities include:

- Bid evaluation and issuing of the rental agreement for

bare rental and fully operated and maintained equipment;
~ Assisting in identifying qualified bidders;

- Assembling and issuing the bid package;

- Ensuring bid security and processing inquiries; and

‘= Reviewing the commercial aspects of recommended bidders.
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2,22 Disposal of Surplus Material

_Field procurement personnel are responsible for
jdentifying and disposing of surplus material. A surplus
1isting 1s maintained throughout the construction phase

and timely disposal is effected in client's best interest.

I3
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CHAPTER 3

Engineering

3.]

Objectives P

Engineering is a vital part of the project management and

consists of activities which are generally the same on

any project regardless of its location. The objectives

of this chapter are:

To 1ist some of the project engineering team's major

responsibilities; »

To 1ist some of the factors considered in the P
preparation of an Environmental Impact Report. This
would be helpful for those who are involved with U.S.

projects;

To explain why land and habitat restoration are

necessary;

To explain some of the necessities and methods of
protecting historical and archaeological aspects of the

environment;

To explain the importance of‘desigh criterfa’and how

they are controlled during the design life of the

project;
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- To define the drawings and specificat‘lbns and their
S ’ respective roles on a project; - .
- To explain the documenfs generally used for monitoring
the changes; a
' - To explﬁn why engineering design control is important.
A\
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3.2 °The Engineering Team

The success of any consulting engineering firm depends

largely on the production of the quality engineerfng and

design’ documents as well as completion of waork within . '

schedule and budget. .

|

|
In the early stages of the project, mast 1ikely during ‘
the business development phase, a,project engineer is ;
appointed by the div;sion manager of engineering and some
times with the client's approval. This person, typically _
'; strong ménager, sets in motion the mobi]iiation of the
engineering staff for the project. His prime
responsibility is to assemble the team of the engineering
group for his project from the disciplines within\the
engineering departments. T
\The project engineer reports to the manager of

‘engineer}ng as well as the project manager and is

responsible for the performance of all engineering tasks

in accordance with established quality standards, cost,
and schedules. The project engineering team usually
consists of a project engineer, one or two assistant
project engineers, a quality engineer, ;nd engineering
planner, a cost engineer, and a group supervisor or lead o

for each of the engineering disciplines. The group

supervisors are-assigned a team of engineers, designers,
and draftsmen.
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The project engineering team is responsible for all
engineering design work performed on the project.
Special design support is furnished by épecialfy groups.

The project engineer is responsible for the coordination

_ of special design wo}k conducted off the project to

“ensure the sameé degree of checking and control as work

done on the'project. The engineers assigned to the

project are responsible for performing and completing the

design effort in accordance with design criteria, codes

and regulations, the schedule, and client requirements.

Any large project, regardless of its location, is

supported by various engineering, planning, and control

_activities. As a result:

w

- Objectives are set and plans are made, understood, and

accepted;
- The organization is formed and staffed;

- Construction facilities arevesta51ished and introduced

into engineering planning; .

- The procurement department, in cooperation with
construction management, ensurgs ﬁeeded supplier .
information and timely delivery of equipment and

materials;
- Costs and progress are controlled and reported; and
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- Drawings are complieted and specifications written for

procurement and construction, as required.

On large international projects, engineering teams ma§ be
located in various offices and their efforts are ’

coordinated and reviewed regularly.

i

If the project is in a remote location, tempofary
facilities to accommodate the crew§ and in some-cases,

training centers, have to be designed, built, and managed.

On domestic projects, Engineering's role is to support
the project by writing the specifications required for
procurement documents; preﬁaring the detailed
construction drawings.on time, and keeping the
ené}neering budget within limits.

On international projects, the consultant's role is
modified because of the client's pa;tic{ﬁﬁﬁion and the
addition of training and transfer of technology.

; Distances, local conditions, and cultural barriers also Y
Iadd to the considerations influencing the project's .

success.

3.2.1 Project Engineering Team's Responsibilities

The basic responsibility bﬁvthe project S /
engineering group is to get the job done in thg '
eng1neertng phase of the project. Achievement of
this objective entails: |
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Prepare stu&jes,qanalyses, preliminary engineering,

estimates, and other data as required for the initial

- development of the project;

Development of conceptual design of plant and layout

proposals;

Establishment of a schedule for complétion of drawings,

prepare céﬁculations, drawings, and specificﬁtfbns

which constitute the engineering design; ' °

-~

oEnsure that drzwings; specification;, procedures, and

instructions conform to project requirements, company

standards, regulatory agency requirements, etc.;

Assist the client in obtaining any necessary permits

and licenses by furn1§h1ng required documentation;

Prepare technical documents for procurement of
equipment, material, 1aboﬁr, and services by contract,

subcontract, or purchase order;
1

Evaluate bids and make recommendations for awardé;’

-

Review and’approve drawings, technical data, manuals,

and reports subm1tted by.contractors, subcontractors,

. °

and supp11ers,-

Evaluate proposed supplier and contractor/subcontractor

quality assurance programs;
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-

- Establish ti’needs for supplier Surveillance/

inspection  and audit, and review the results; and

e

- Prepare, review, and approve design changes, (
disposition of non-conformance reports, and purchase

order revision.’

'Y
Engineering Kick-0ff

The first step in the e.ngineerinq process is the:
engineering kick-of f meeting which follows the project
kick-off meeting. In the past, these meetings were held
éimu]tanteously. " However, today t{iere is a distinction
between the two. Different people attend these meetings

PO

because their goals differ.

]

During the enginéer1ng kick-off meeting, which is
attenrded“’by representatiw;es of the various eﬁginq_eri ng
. disciplines {c i.vﬂ/s'.tructural, electrical, ‘mechanical,
plant des1gn; etc.) and the cHénF's reprgsentat1vé, the
client's expectations are determined, design cr{teH; are X
L estabHs'hed', responsibilities are 'c1ar1f1e&, and -

engineering priorities (milestones) are defined.

_With the client, tife engineering team establishes the

client's engineering expectations and requiremgén-t*s. If

' ' _ some design work has been done by the client, it will be

incorporated in the prelimi;\ary‘ design criteria., D

]
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The client's requirements and expectations may also
detemmine whgther procurement does part or all of the

“ purchas ing. ,

Preliminary Site Studies

FSite evaluation is one of the services provided by the .
engineering department. This service may include the . ‘

evaluation of many sites in a wide area or only a few.

sites selected by the client. The total time involved
for a site evaluation may take a ye'ar or longer depending
on the scdpe of the study. During this perfod, each site
is thoroughly eva1uatedaby specialists in the fields of:

i

Geology; )

Seismoloqy;

Soils;

Hydrology;

~ Meteorology; ( K

‘-.Enviromnental engineering; and.

. - kceSSQ l . *

™ .
» . g : ¢ e e o r e e e ke



e A A At B
.

All poténtial sites are examined from air, on foot or
both. This initial evaluation usually eliminates many of
the sites and indicates those requiring further
evaluatign. Additional visits and more intensjve map or

liter&ture studies are conducted.

'
»

A comprehensive report is prepared and presented to the

client for review and discussions about the selected site.

r

3.4.1 Traffic and Access

b

A survey is made of existing transportation
facilities, material handling facilities, and

capacities.

Access roads, highways, railroads, airports,
)

waterways, and harbors are evaluated.

These surveys are performed at the beginning éf
. ,
the project because they directly influence the
plant layout.

f

¢

3.4.2 Geoiogy and Seishology

¢

On nuclear plants in particular (but also the
. construction of dams), geologic studies are
conducted to evaluate site subsurface feasibility

and setsmicity.
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3.4.3

A geologist usually visits the proposed site to
view its general geological condition and a
geolggic map is made af“the 1mmed1atg area. Fron’
this map, a subsurface feasibility exploration is
conducted including core drilling, geophysical
surveys, and trepch tegting. Seismic activity
and intensity are d1§cussed with seismological
consultants. A geologist supervises the

contractor'’s work at site when the subsurface

- feasibility program is conducted.

Sofl Studies

Soil evalﬁation studies include investigation and
inspection of siteisoils, evaluation of proposed
foundation systems, estimation of settlements,
and determination of soil parameters necessary ‘
for the structural design of the facility .
foundation. The final phase of soil studies
include recommendations on the earthwork phase of
construction and preparation of teéts. tables,
and figures. Orilling determines conditions

beneath major structures. - \
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3.4. Environmental Services

< On major projects, the project engineer is
- responsible for environmental services to the
J ‘ client. In this case, the project engineer
o reqﬁests the research and engineering department

i

to provide this service.

As part of its comprehensive architectural,
engineering, and construction services to
, ‘ industry, government, and business, engineering

fims provide:

~

- . . Apcht}cal understanding of
environmental changes that can
\ S~
accompany facility construction and

operation; .

- An up-to-date knowledge -‘of environmental
regulations and licensing requirements and
procedures for the design of environmental’

study programs and pollution control equipment;

H ~ - Direct access to engineers, designers, and

; ‘ cons truction personnéi for planning and

, implementing effective mitigation measures from
. conceptual design And site study to actual

i operation;

i
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- Project éxper1ence in state of the art
pollution control technology for air, water,

and solid waste management; and
- Evaluation of: ‘ ‘

- Energy related facijlities such as pipelines,
refiﬁeries, nuclear waste depositories, LNG
projects, and fossil, nuclear, and

hydro-electric power planps;
- Mining and ore processing facilities;

- Transit related projects such as airports and

' rapid transit systems; and

- Water related facilities such as dams,
irrigation facilities, ports,
navigation facilities, and regional

N i
waste water system,

Recognized environmental consultants or
subcontractors, often located near the project

site, are selected for support when necessary.

Environmental Consulting Services

Environmental assessment is provided by the
environmental division of the con;u]ting
en§1neer1n§7f1rm and becomes avery important
Act1v1ty on ;ny major industrial txpe project.
75 .




Working in such diverse areas as air and water
quality, ecology, sociology and urban planning,
archaeology, economics, and noise, assessment

teams prepare reports required under state and

federal guidelines for funding and permits.

The following factors are considered for a

typical environmental analysis:

Land features including topography, geology,

seismology, and soils;

- Land use;

——

- Air and water quality and related aspects such

as meteorology and hydrology;
- Noise levels;

- Ecological factors including terrestial and
aquatic features, revegetation and wildlife

4

habitat preservation and restoration;

!

- Economic, social, and cultural factors
including demography, projected growth rates,

and demands for new infrastructure;

- Regional and urban economics;
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'3.4.6

- Historical, archeological, and other factors

with cuﬁ:ura] or aesthetic significance; and
- Project design alternatives.

The emphasis given each item depends on the

location and nature of the prbject.

Site Studies

In the early steps of project 1mp1ementat1on,
identification of an appropriate site which meets
engineering, socioeconomic, and environmental
criteria is an important part of environmental

assessment.
In the course of determining the bq&t-site for a
>

project, much of the potential environmental
impact of that project can be identified and
appropr1afe mi';igétion measures can be |
incorporated during the project design stage.
Site screening can reduce the potential for
adverse effects by selecting areas to minimum

environmental sensitivity.

9

During the s ite selectioh process, environmental

activities include:

- An inventory of available data for.each region,
{
area, or site;

77



- A preliminary determination of the

environmental sensitivity of each site;

- An analysis of the potential environmental
impact on each site resulting from construction
l;md o’peration; and

" - A detemmination of the optimum site from the

standpoint of technical and economic

feasibility.

Besides identifying promising project 1ocations,
this process leads to recommendations for

alternative sites and designs. -

_______The reports resulting from these activities can
be used as a major: portion of the "Alternatives

dncluding proposed action".

Technical specialists w.or'k close]y.with the
project engineermg; staff on detailed site
screening and sdelectionystudies. They contact ‘
respo'nsibl'e agencies, conduct data searches and
i , ‘ site surveys, and pérform analyses to ascertéin
‘ whether poient1§)\s1tes meet environmental,

" engineeringy and sociceconomic criteria.

-
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3.4.7

Bage Line Surveys ’ |

To identify the impact of a proposed project, it
is necessary to provide an environmental

inventory of the existing area.

Th1§ inventory includes a coordinated‘Hterature
search, and field and laboratory programs. Data
surveys are conducted using in-house 1ibraries

(historical data) and data search capabilities in
the areas of air quality and meteorology, noise,

socioeconomics, archaeology, and ecology.
' 4

Draft environmental impact reports or statements

are required as a part of the public review

process under several state and federal ___ . _

guidé]ines.

These reports are prepared as specified by the
lead agency and 1n'a language suﬁab‘le for review
by a layman without sacrificing technical
accuracy. Environmental documents are prepared
for project sponsors. They describe th& proposed
project and alternatives, the environmental
setting of the project, and the impact expected

if the project is implemented.
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3.4.8

Factors considered in the preparation of an
Environmental Impact Report (EIR) fall into the

following categories:

- Physical and chemical characteristics such as
e
water quality (ocean, river, lakes), flow and

sedimentation, and the natural shoreline;

- Biological characteristics including plankton,
comnércja] fisheries, wetlands, waterfowl,
terrestial animals and plants, and rare or |

unique species;

- Cu'lturﬂ and social factors including land use

consistency, recreational value, demographic

stability, wilderness and open space qualities, 7

historical, archaeological and educational

value, and resource consumption; and
- Other concerns such as air quality and noise.
See reference No. 6. °

Special Studies ( -

A wide range of special studies may be réquﬁ*ed

as a project develops.
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Some of these are designed to answer specific
questions from the client and environmental
special‘lstskfievote their talents to finding and

implementing practical and effective solutions. n

_ Types of client questions examined in recent

studies 1pc1udé:

- How can waterfowl be pre»;ented from landing on

toxic industrial waste water ponds?;

- How can biofouling of a cooling system for an
indus trial facility in the tropics be prevented
while, at the same time protecting nearshore

fisheries vital to the local economy?; and

*

- How can-environmental specifications be

enforced?

y e i

" The problems are defined, solutions, and

alternatives are pr;oposed and a'a:sistance rendered
in implementing the chosen program. The progress
of thg program is monitored in order to .
incorporate any mod1f1cat1c;ns or refinements.

AN
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3.4.9

Agency Review and Public Meetings

Environmental “impact reports must be reviewed by
governmenyal agencies and the general pubth. A
consulting engineering firm's own staff usually
have the experience in handling the public
workshops where details of the planned project
are discussed and public interest areas
identified. It is also normal for an EPC firm to

work closely with technical advisory committees

. composed of agency representatives, local

scientists, and other persons interested in the

environmental assessment effort.

When feasibility studies, conceptual plans, or
1mp§ct reports are presented to the public,
specialists provide expert testimony and suppart
during public hearings and assist the projei:t |
sponsor and lead agency in responding to comments
and questions.

N .
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3.4.10

Environmental Monitoring

Environmental mon1toringnof the cons triction and
» - :
operation of a facility is a growing requirement

of regulatory agencies at all government levels

~ and is necessary to support & wide range of

~activities such as\obtaining construction pemmits

and opérating ljéences and complying with legal
stipulations.

The increase in monitoring requirements is a

consequence of several factors:

- The increase public demand for environmental

Al

quality;

- The lack of suitable sites for new industrial

[y

facilities; and

- The general growth of government regulatory

agencies,

These agencies are requiring evidence that
\
mitigation measures proposed in envirolmentﬂ

ing

i
l

reports and permits stipulat'ions dre b
applied effectively. -
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~s .+ An effective environmental monitoring program
ﬁe]ps‘ensure un1nterrupted‘cﬁﬁstruction'“‘“‘”‘j
© . activities, He1ps avert conflict wfthl1oca1
\\\\‘commun1t1es and minimizes thé\chancgs of future
legal action. Environmental monitoring is best
accomp1isﬁed with a comprehensive program that
includes iqentification pf legal ob]igétions, '
covering of necessary information to

subcontractors, training of monitoring persdnnell

procuremenf of instrumentation, review of field

' monitoring reports, coordination with regulatory

" - personnel, and continued updating to keep pace ™

~

with new environmental requirements. T

3.4.11 Air Quality

Under tﬁe clean air act?‘é,preven@jon of
signifjcant deterioration analysis must be
' prebared for all p}ospective facilities in thé
* U.S. that have thq:potential toemit g specified
qyantity of polluiants 3nfo-the atmosphere. Many

States have additional and more stringent air

quality requiremgnts.

" The prevention of significant deterioration (PSD)
analysis requires a minimum of one year:of
. constant monitoring of base line air quality.
* ' 84
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In ordgb to adhe?e io c¢lean ;ir act:rgqujreménté, ‘
\meteofplogical and,climatological studies are . -\

prepared to describe the weather phenomena of a

particular plant site. ‘These studies are used to

devg]op plant design criteria based on factors b

For projects in regions hav1ng'seVEre weafgér s
. 4

et w1 K aa—— N - e e

such as precipitations and wind loading in order
to develop the.site layout of cooling facilities,

etc.

condftions such as the Middle East or far_north,
climatological summaries may be integra1~p1aﬁning

tools around which the complete project may be\\" ~
structured. ) h

14

These studies usually involve site visits by a
meteorologist to assess the local wind flow and
climatic characteristics and to locate available

weather’ records. Site specific phenomena are

used to determine whether atmospheric emmission§l* -
will lead to violations of air quality criteria,
result in hazardous conditions, or affect

operation of the plant,

Environmental report% require assessment of the
effects o% heat dissipation, gaseous effluents,
and étmospheric chemical discharges during
operation.
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3.4.12

.Evaluations ‘of fbbging°anq icing from cdoling

" ponds or towers, deposition of salts from cooling

toweﬁ drifté and discharge of impurities into the

ajr are conducted by aif quality specialists.

b3

Water Quality

The Clean Water Act stipulates that all poiﬁt
source fluid dischgrées from an i;dustria1
féci]jty be cont%nqa]ly monitored. ‘The National
Pollution Discharge Elimiriation System (NPDES)
requires monitoring of all ;oxic’chgmfta]s, . .
thermal emﬁissions, aqf "gray areﬁ pollutants"
(virtually all other emissi&ﬁs) into all water:

£

sSsystems.

A}

Theéresqlts of this monitdring must be compared
with a miﬁimum of one year of bage line water
quality monitoring. Likg a%r quality monitoring,
the procédures for adequate wate; quality
monitoring are'strictly\controlled by the '

Environmental Protection agency (%PA) and are
w ) .

3

. frequently ré&vised.,

Water quality monitoring is important during
preconstruction (for ambient data) and Juring the
construction and operétion phases of any.fac{lity
disoQ::?inéxinto any water body.
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N

The increase of phosphate or other nutrient
Tevels in an existing water system is of
partiéuiar concern to the regulatory agencies
because this increase often affects bjrds, -
mammals, and aquatic life. \

[ ]

Environmental Noise |

At present, no federal regulations éxist
govefning acceptable noise levels ;t property
lines or in nearby communities. The.EPA,
\koweyer, has published recommended community
n§?se criteria and a draft of a community hoise ) ! 3
ordinance. The U.S. Department of Housing anh .
Urban Development (HUD) has also recomqended
accebtable community n01§e levels. "Regulatory

agencies at’all government levels refer to these

A b
EPA and HUD criteria. s ) -

s " . . \

To,comply with these criteria and

recommendations, studies are conduote& in: ‘ j
\ ' o) - j
- Noise evaluation for environmental reports; -

L]

o

- Environmental noise prediction and control; . . ‘

L]

- Occupational* noise exposure measurement and

evaluation;
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- Commun!tj and construction noise prediction and

control; and ' 7
. % -
- Airport noise.
.3.4.14 Revegetation--Land and Habitat Restoration: N
4; . - o \ ° '

Industma] projects such as rmning, oil sha]e
facihties, or pipeHnes can severly disrupt
existing vegetation and the wild1ife that it
supports. Displaced wﬂdhfe will attempt to
re-establish in outlying areas not affected by
t‘hfe project. This may stimulate popu1ation’ *
imbalance z;\nd jnstability in the wildlife
populations already residefit to those areas. .
Particular attention 1s paid to habitat ”
disruptions which may affect. rare or endangered
species and migratory species because these are

generally more sensitive to habitqt,change.

The operation impac¥+is usually associated with

environmeni:a] contaminants re]eased by. the new
facility, physical impairment of migratory v
patterns, etc. Air emtb}sions can sev}:rely affect
. ~vegetative productivity and can be toxic to , |

wildlife.
88 S E
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the affected yegetation.

1Y r. o ‘ \-‘
LCertain ‘airborne. chemica]s accumulate in p]ant .

tissues; this can affect wdelife dependent upon

|

" Migratory patterns 6% wi]d]ife can be disrupted

by physical barriers such as fences,:f111 or

spoil areas, roads, or transmission coriidorsﬂ

jMost"States in the U.S. have edopted reclamation
acts requ1}1ng that an effective program for

reconstituting the land be established before the

‘ requlatory agency approves a construction

. [
permit. A successful reyegetation program

minimizes soil erosion and siltation of waterways
while providing aesthetic, economic, and .

ecological benefits.

Agronomists design methods‘'to restore vegetation
and land productivity by recommending soil

amendﬂgets, mulches, and specific ferti]izers.

Tt ey*wowﬁrndose%jﬁwfth—constrnctfon—spec1ai1sts——*—*———————-—————*———‘

and/or -mining engineers to develop appropriate T
grading speéifications and slope requirements.
Methods are designed for using wastewater from

municipal and industrial sources for irrigation.

A
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Economic -and Social Planning. and Assessment

o
\ .

. The construction ane operation of -larges industrial

_facilities 1nvar1a§]y impact (directly or jndirectly)

‘soc1a], cultural, and-economie characteristics of the '

[T

human environment. - . o .
Some of the ef?ects’lnst only during construction '

activities, while others continue throughout the -

operating 1ife of th prcject Tn addition, these

1mpacts and those affect1ng the physical and bioTogical
- setting can generate second order effects on the social '

setting such as wage.inflation and increasing demands for
, housing, schools, utilities and.food, police, and other' s
? \ ‘/ -
community services. K

/ 1Y
L 4
Socioeconomic impact assessments dnclude the:following -

elements: . " S | o \

[N

- Base 1ine analyses'of social and economic structures in N

the viginity of the project including housing,

' facilities, services, and infrastructure capacities; and'

~

3 - Determination of proaect manpower character1stics such S

J Tt

as total manpower demand, supp]y and sourdes, wages,

portion of work force relocating, etc.-

90
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= protect ive measures have been initfated by various

-
i

© 3.6

‘History and Archaeology ‘

RN

\
¢

, Bec/a{use historical and archaeological aspects of thé
‘l‘l‘, B -

environment such as sites, 1andmarks, or objects of

antiquity are non-renewable re§oumés, positive .

>
rd

federal, state, and local agencies. The location,
idéntification, and protection of such cultural resoumes

. constitute -a significant part of an Environmental Impact

Report/fEIR)
‘e Determmation of the location, identity, and significance
of Wese resources may 1nclude' C d

-

- }\_survey of all pertinént published and unpub]jshed‘ .
literature and site reports to detemine the existence’
of known sites in the project area. This may con.sist

‘ of spot checking potentially significant areas based on
a knowledge of Tlocal prehistoric settliement.patterns or

‘,h statistical sampling; and N
) )N
- An 1ntens1ve preliminary field reconnaissance 1nvolv1ng

a complete visual survey of the project area and its

" immediate vicinity. ,

In dealing w1‘th non-renewable historical and
major options:

9

archaeological resources, mitigating ‘m,e,asures incTude two .

e Ry
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- Preservat?oﬁ-qnhere.siteg‘are 6reserved, measures'ﬁust
be taken to ensure their protectdon,fFom puﬁ]ic
vandalism. Protectiof®may 1nc19dérmak1ng the sjite a
national monument thereby placiné’it‘in protective
custody or céméuflagiﬁg the sfte from public vieQ. It
s inportant ¥n the latter case the ER's do not '
disclose the exact‘lochtion of .the site; and

. . ‘ ‘ o . ‘ .

- Salvage--where site presgrvat1on is not feasible,
salvage opgratioqs are necessary ;heréﬁ& excavations
are made By'arthaeologist; to recoyer.and prégerve as

much data as possible. @

/

.

' '3.7 Overseas Environmental Services S ;

L3

+

Foreign governments are also concerned with overseas

. environmental regulatory efforts, primaﬁily in response

“~

to the needs of intérﬁationa1k1eﬁding orzzxizations,
- regulatory agencies’, international. protocol/conventions,
and governmental entities which, in many cases, now

require an environmental review of development projects.

Throhgh support proyvided by the Consultant's overseas -
' .
. .offices, a current file of international environmental

\

requirements is*maintained for such organizations aé the
.World Bank, the Agency for International Development, and
- the Export/Import Bank as well as forAprovinc1a1 and -

natidnal regulatory agencies. L

. A
e ~
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As a result of this file of applicable regulations and .
© established criteria, companjes can qo}ckly respond to
g requests fdr environmental p1a;ning, biolog1ca1 and

, socié} assessments, and/or monitoring of potentfal

effects of development projécts.

, EPC companies are currently working with international
rE?ulatory organizations .and governmenéa]'entities to
prepare predesign -environmental planning reports,

\ environmenta1.1mpact assessmeot’reports, and

postoperational air and water quality monitoring

specification documents. In wddition, the compan} ‘ > t

. v ) v . . .
develops site criteria for projects in countries that’

have not yet developed national criteria but are aware of . -

the potential long-term environmental consequences of

‘development projects.

3.8 Design Criteria

i n e

Design criteria are those standards, codes, regulations,

. and/or other infonnetion, 1nc1dﬁing client requirements,

:which aré used as a basis for the design.

Project spec1alists, under the direction of the project
engineer, prepare, revise, and document des1gn criteria
in accordance with established procedures The following

are cons1dered during preparation of design criteria. 6

4

93




'~ Client requirements and standard practices;

.

- Government and industry design codes and regulations;

<

- Design coﬁsu]tants own technical data and design guides;
- Vendor/supplier criteria; and

- Site conditions.

-

o

Documents such as the project Env%ronmental Report, the
Preliminary Safety Analysis Report, and others containing
design criteria shou]d be compatible with the project

" design criteria document and should be'kept cyrrenf.

Design criteria are documented—and controlled throughout
the design phase of the project. Désign criteria
-prepared by a discipline are reviewed by the group
supervisors of al] o;her disciplines for compatibility
with their gstab]ished criteria. The project engineer
approves the design criteria documents developed by each

discipline group supervisor.

After review and apprbval withianome Office, the design
criteria are forwarded to the client for review and

acceptance.

Revised &es1gn criteria are reviewed and agproved in the
same manner as the initial criteria and the project
engineer’is respoﬂsib1e for ensuring that the revised
criteria ¥re incorporated in the design.

94 .

T e e




3.9

Y

¥4

Drawings

Drawings that may be encountered on a.proJect can be

cc]assﬂ’ried as foHdwing:

- Engineering sketches--as the namé jmplies, engineering »

sketches are informal drawings which may be prepared

. during the design process as a means of working out

details or arrnangements. lTocations, interfaces, etc.
Engineering sketches do not necessarily reflect final
design. They are not used for fakricat'ion or
construction and are normall/c]osely controlled within

i

project engineering;

Preliminary vdevsign drawings/procéss flow diagrams and
piping and instrument diagrams (P & ID's)--as the
design evo]lves, enginéering prepares process flow
diagrams and P & ID's. These are documents from which
preliminary drawings are prepared and on which tost
estima.tes can be based, project schedules developed "

contracts/subcontracts negotiated, and material/

equipment bids solicited. Preliminary design drawings

are not used for fabrication or construction;

-

Final design drawings--although drawings may be revised
as the project progresses, final design drawings are
used for fabrication/construction and procurement of

materials, equipment, and subcontracted services.

' ‘ 95
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3.10

Isometric dravﬁngs show’ the final routing of the piping

system. ‘The supplier dewelops his own shop spool

drawings from the jsometric drawings;

- Vendor draw*ings—-suppﬁers and subcontrectors may be
required to design equipment to égtisfy theuterms of
the procurement documents. Vendor drawing's are

" submitted for réview and acceptancé and may be required

for/ installation; and

-

- Field sketches--f ield sketches aﬁe based on final
.design documents. These drawings interpret the design
in terms; of construction methods, pllans, techniques,
etc. Field sketches do not establish or alter design
conc/epts, gut translate design drawings into working
plans and diagrams for-use by the constr;uction trades

and craftsmen.

Drawing Change Notice ([fCN) .

OCN's are initiated by construction personnel to'request

a change in approved engineering dfawings and

specifications. ‘

When a DCN is received by a group supervisor, it is
assigned to the responsible engineer for ac‘tfon. He
either approves the DCN and initiates the nece‘ssaﬂry
revisjons or disapproves jt. He then forwards his
dec:‘ision to the project engineer for his approval.
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Field Change Notice (FCN)

FCN's are initiated by construction personnet to advise

the project .of minor changes made at the-jobsite wh1ch“30

" not deviate from the requirements of the techﬁica]

3.12

3.13

q

specifications.

Revisions to Drawings

-

Révfsions to aﬁawings are processed in the 'same manner as
the original drawings. A revision note is made on tge
drawing which' includes a statement -of the purchase of tﬁe
‘1ssue a?d a desgf}ption of. the changes made.

| .

’

Specifications _ . :

o
L]

Specifications communicafe requirements and standards for

materfals, paf?h,,gomponents, equipment, workmanship,
I

—

" 1ist,-specifdcations may deal only with the end resu]tror
produﬁt. On the other hand, spécq;ications may define
detailed jnstructioné f;r_perfonﬁing‘certain tasks or

’operations‘in'the fabrication/installation process or
they may establish requirements foruwrjtien procedures, -
verification methodg, or records. Alio,h§pecifica£{ons

define the codes’aﬁihétgnQapds applicable to the work.
“+ 3 T \ ’

"

) . . £ S N N . '
methods, and procégures.<\L1ke a material 1ist or a parts
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4Standard specificatidns are used rhen avatlable,
Specifications not available as Aastandard may be
preﬁared by project design engineér; or off-broject
personne (staff, specialist grouﬁ , or service agencies)

as assigned by the group supervisorand with the

N\

cohcurrencg of the project engineerlor éhief engineer.
In preparing specifications, the following are considered:

- Project design criteria; S

1 Py
*

- Codes, standards, and regilg;d?y requirements, where
applicable; . .

?

- Quality standards and acceptance criteria;

s
/

- Design analyses (materials, stress, etc.);

- Design or'opgrationa1 test requirements;..-
i '
- Requirements for packaging, hand]ing, shipping, and
 storage;
> . ‘\ \ , N
- Engineering required hSTd points including drawing

approvals; and

- Requirements for code certificates, material test

reports, and performance test reports.

- ~
<

, R
N . |
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Al] engineering specifications are checked by a qha11f1ed ’
engineer other than the.originator. Specifications are .

checked against the design criteria documents to ensure
< -

A"'that they conform with specif%ed configurations and
\ .

materials. : \ T

Al design specifications are réviewed by the group

N
, . \
supervisor and approved by the project engineer.

3.14 Project Material Requisitions . 3

. The engineering department, is also responsiblé for the -
preparation of the engineeripg documents for tﬁe
procurement debartment and transmitting those documents ’
* to this department ;n a manner standardized by the EPC
f rm an& some of these documents are described in the

following:

- Purchasing memorandum, prepared by the responsible
design group, which transmits Engineering's
instructions to Procurement requesting one or more of

the following:

Y

- Request for bids (with a proposed 1ist of bidders).

-’ .

o

- Preparation of a purchase order or contract.

-

- Preparation of a purchase order revision or contract

change oider;
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. - material requisition which gives procuﬂgment
information regarding the material, equipment, or
services to be purchased. It also serves as an

information document for the client, bidder or seller,

i ' field office, surveillance/inspection, accounting,

expediting, traffic, and recéiving; . '

\

- Technical or design specifications which provide the

‘specific technical requirements of the equipment,
material, or services involved. They may cover such
items as elecfric motor requirements, seismic design

specifications, quality assurance program requirements

for suﬁpliers, anq welding and non-destructive test
\ 8

(NDT) requirements; . .
- Drawipgs--in describing the item to be purchased or the | J

~ work to be performed, the material requisition should .
“contain prgject design drawings, revisions, and.hata , §

sheets that are proper]y'referenced, numbered, and

(i i

titled; and

- Form of proposal is an attachment to the bid package on

which the bidders can fi11 in detailed information on
prices of equipment and/or(éervices (such as cost of . )
\

each unit), freight, spare parts, shipping point, and

delivery times.

100 .




3.15

EngjgeerinéﬁbeSign Control

If the design does not reflect the réﬁuirements def ined
by the contract, the completed facility built to that
design will not be a quality job. Engineering design
control defines criter;a and quality level and the
applicable codes and standards, industry criteria, and

established professional standards.

For each stage of design work (conceptual,
pre1{minary/inter1m,‘fina], an& fabrication{construction
design), there are built-in cheéks, independent reviews,
alternate checks, and tests of design concepts. Drawings
are checked and revieyed for correctness, completeness,
and conformance to degﬁgn criteria, legibility of
microfilm copies, drawing number fbnnat, etc. The
discipline group supervi§or'is responsible for assigning
competent checkers. Design guides or standard manuals

provide appropriate check 1ists that may be used in

‘ reviewing and checking drawings.

Often, scale models of the more complex projects are used
to £est design concepts or verify configuration; théy may
also be used by éonstruction {n conjunction with design
drawings. On brojects where mddels are used, plant
design persgnﬁel are responsib]e for coordinating
activities affecting the model including equipment
arrangement, structurq] a}rangement, and tagging.

101-°
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4 C‘ 4

* The model shop is responsib]é’for model component-making

and mode1 base assembly.

The end result of gngineering is not a product in the
usuallsensei It is relatively simple to 'inspect and test
products such as appliances or cars. This is not the
case with a sofgyare product such as a design document.
The testing is accomp]ighed Ey means of an independent
re&iew/check by competent desigp personnel and by testing

design concepts against criteria.
7

At the same time, controlling the preparation,
distribution, and use of design drawings and ..
specifications is fundamental to an.effective design
control systeml Besign documents establish the
requirements tﬁ be met, therefore, they must be c]éar]y

understood, controlled, Znd readily available for use.

—

Quality Engineering

Quality engineering ensures that the requirements of the
design are met by the design. It is and sh6u1d be a

regular part of all design work.

Inadequate design, errors in design documents, or design

concepts that have not been fu]]y tested can be costly

o ad

and may hdave serious consequences. There are numerous

instances where 1itigation has resulted from design
deficiencies or errors.
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"schedules and performance. Therefore, a detailed and

- v e mw Ae g e e

Historical Report

v

After the project is cbmp]eéed; an historical report is
issueds. The project engineer has the respo ibility for
the preparation and distribution of the ené?iﬁering
portion of the report. .-

Required data for the report are compiled under the

'supegvision of unit engineers and group supervisors prior

to departure from the project. /”

Engineering historical reports are used by engineering,
. ¥ ‘
managers, project engineers, and design groups in,

restimating manhours, costs, forecasts, and in evaluating

accurate report is of utmost jmportance.
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4.0 Consfructioh

CHAPTER 4 : £ o

4,1 Object ives .

The objectives of this chapter are as follows:

To describe some of the construction department’s

activiiigs during the initial phases of a project;

To describe the various elements necessary in the

evaluation of a construction project; ¢

To discuss/dgscribe several activities that are part of

a project; and '

]

To explain quality assurance and how it works.
/ .

} K / ) . . . 4
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4.2

&

Organizdtion of the Construction Project .

The pmbject office and field organization vary to some
degree uﬁon type ghd size of the.project, the EPC
companx}s own policy, type of engineering/construction

4

contract, physical lqcation, availability of craftsmen,

. and other facyers. However, the field organiza;ion is

generally structured in the.fo11ow1ﬁg manner.

4.2.1 Project Construction Manager -

The division manager of construction 6r'an'
equivalent authority of the company designgtes a
project construction managef to maintain
fungtional contact with the field construction

. manager. The project construc@fon manager is

responsible for the following duties:

- Evaluating and reviewing the%rfomance of the .

field construction_maﬁager with the manager of .

construction; , \

- Reviewing, evaluating, and approving personnel

action for field non-manual personnel;

»

- Assisting the field construction-manager in the |

selection of non-manual positions;
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4.2.2

- Keeping the 1ines of‘communicaiion open,
between field and division maﬁagement
conderning general, technicd], and related

matters; , . . |
|

- Visiting the jobsite routinely and'responding.
to the site problems which need his attention;

~) and
/.r

- Preparing certain division reports, based on

information received from site.

“Field Construction.Manager

The field construction manager is responsible for
the f{eld project operations. - He is resﬁonsjb1é
for coordination, guidance, and motivation of the
field ;taff in order to coﬁstruct tqg facility,
within cost, on schedule, to the client's
satisfaction, and in accordance with the plans

and specifications.

The field construction manager reports to the
project manager concerning day-to-day project
field operation. He is usually the first of thé
field staff to be assigned to a project. With a
'project manager, he‘is responsible for developing
a field staff organization and securing personne1'
’for the project. His functions are as follows:

106
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gﬁfj- Organizing and super;}sing the non-manual staff; .

4.2.3

- Directing overall field operations; .

- - Monitoring quality, costs, schedules, and

progress of the work;
- Site trouble shooting;
- MApprovals of fie1d change orders;

- Liaison with clients; and-
/. . .
- Coordinatiion among the contractors.

e

General Superintendent

/
The position of general superintendent exists '

13

usually on a direct hire project.

The general supénintendent is responsible for ¢he;
performance of jobsite cpnstruction activities.

He reports to the field construction manager. He
usually performs directly or delegates to

subordinates the following duties:

- Supervising and coordinating all actiyities of_“

all parties working in the field;

07,



4.2.4

- Planning and executing work to keep costs
‘within budget and schedules. This includes
selecting, purchasing, monitoring, construction

equipment and materials, etc;

- Maintaining smooth working relations between
subcontractors and initiating backcharges for

work performed by subcontractors;

\

- Developing and imp]ementing work safety rules;
- Maintaining jobsite security; and

- Working closely with labour relations
representatives, with union representativés,
and resolving associated craftsmen related

prob]ems: ’

Area Superintendent . /

The area superintendent usually reports to the

‘general superintendent or field superintendent.

He. supervises field construction activities in a
specific area or for a specific'craft. These

include organizing work activities ermining

work methods, scheduling all gonstruction work
fnr his craft, controlling field costs, ensuring
conformance with drawings and specifications,
maintaining quality of construction, and
assigning work to craft foremen. |
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4,2.5 General Foremen

General foremen are usually responsible for
maintaining schedule and for planning the
activities for the trade work force. He uses
established budgets and schedules as a planning

resource.

He coordinates his activities'with the craft
super1ﬁten&ents and with various foremen )
rggardin§ their equipment and schedule needs. He

reports to the discipline superintendent.

4,.2.6 Lead Field Engineer .

‘The lead field engineer, sometimes called the
resident engineer and sometimes the project
engineer (some jobs han both), is responsible to
the field éonstruction manager‘for all technica1
and administrative functions of field engineering
group; he coordinates his efforts with division

»

engineering and the field inspectors.
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_ Hi's fdnctions includg interpreting contract.

drawings and specifications, preparing
supplemental draﬁings and specifications,

assisting superintendents plan work methods,

checking quantities of materials and equipmnt, -

checking to enéure’that conétruction conforms to
drawﬁngs and specifications,-checking that
workmansh%p is satisfactory, providing surveying '
contro]s,'assigning work to field engineers and

surveyors, and recording field activities. He

_ coordinates and approves all field changes.

“‘

4.2.7 Field Engineer - ’

A field engineer performs all fi 1d engineering
activities in a specific area‘or engineering
discipline. Thdse include interpreting contract
drzgings and specifications, preparing
supplemental drawings and specifications,
éssisging superintendents to plan work methods,
éheéking quant}?ies of materials and gquip&ent,
re§u1sition1ng additional mgierials and
equipment, phecking to ensure that construction

-

¢
conforms to drawings and specifications, checking

that workmanship is satisfactory, assigning work .

to field inspectors aqd recording field

activities. e
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4.2.8

~Field Cost and Schedule Supervisor

The inttial field change requests for -

modifications to the project scope. They report

to the.lead field engineer.

The field cost and schédu]g supervisor organizes
and administers all field cost ;ontrpl‘and

scheduling work and supervises the work of field

oy

" cost engineer and field planning and scheduling

4.2.9

o~

engineer. He reports.to the project

Y

superintendent. ) AN

Field Planning and Scheduling-fngineer

] Y

The field planning and scheduling engineer
supervises all field scheduling activities
including interpreting and expanding the detailed

construction schedules, preparing sghedu]es»for

‘field work, recording and reporting actual field

progress, and providing field ihput for necessary

. project schedule changes. He reports to the

&

field cost and schedule supervi§6?.

Prdjé&t”Fie]d Quality Endineer ) »

]
¢ -

The project field quality control engineer

administers the fiéld quality control program.
0 ! .
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4,2.11

\ / the project superintendent.

i

This 1nc1udes organizing the qudlity control
work, preparing special project control
procedures, monitoring field inspection and
doéumén’tat‘ion performed by others, preparing
non-compliance repo s,_aﬁd assemt;ling project

quality contrélfr rdg. He reports to the

project superinte

Field Safety Engineer

The field safety engineer supervises all project
fie1dﬂ activities con;:grned with acciden';, fire
and theft pr:evention, and protection including
first aid treatment,ofi;‘e fight}ng, security, and
<

,;’mergency evacuation of the site. He repqrt; to
5 ~ .

P G\

4.2412 Field Contract Admihistrator

A

1\

" work; and confro]ling costs. Inspecting o

The field contract administrator administers all
work performed by subcontracts; organiiin_g‘
subcontract’administra_tion worlz; interpret{ng
draw{ngs and §pec1fications; approving

subcontractor's work methods and scheduling their

[«

construction to ensure conformance with drawings',
specifications, and workmanship; reporting

subcontrator activities and authorizing payment.
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4.2.13

If changes to the project scope are necessary, he

<

requests action by the project field engineer.

He reports to the project superintendent. -

Resident Field Engineer o '

The resident field engineer is the field
representative directly associated with the work

of contractors. He reviews, monitors,

supervises, inspects, and approves the .

‘ construction work performed by contractors. He
2

reports to the field construction manager. His
t

major functions are:

<

R

Managing contractor field activities through

supervision of f ield engineers and inspectors;

Monitoring progress, costs, and schedules;

Coordinating the work of contractors;

Supervising testing; and

Performing contract administration functions in

the absence of'a pemanent contract

o AR 3

“administrator fo® flipervisor,




4.2.14

o

Project Accounting Manager

On all direct and major contract management
projects, a project accounting manager is
assigned to the field staff by the division

controller.

On small construction management projects, the

field duties of the project accounting manager

are distributed among other staff members and

accounting personnel.

Major functions performed by the project

accounting manager are:
- Supervising office clerical staff;
- Supervising timekeeping;

- Maintaining the general ledger;

Preparing ‘financial statements;

Preparing payroll;

Maintaining cost and commitment ledgers;

"Supervising petty cash funds; and

Ensuring that required business licenses and

;
permits are obtained.
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4.3

¢
-

Evaluation of the Construction Project

Every construction project, regardless of its size and
geographical location, passes through certain steps,
which include the organizatibn, evaluation of the
construction site,. site planning, procurement, and

estimating.

Since we have already described a standard organi\zation '
which is required as a minimum on any industrial type

project by a construction management firm, I am not going

to mention here the organization of a contractor, insteaq~

1 wﬂfdis;uss in following the elements of evaluation of
a project when it is being Tocked upon for the

construction purpose.

4.3,1 Mobilization

\

‘The mobilizatfon usually takes place after a
contract has been signed. .The' advance party in
the mobilization consists of the construction
manager, job superin@endent, and other key
personnel, which may be essential at that time.
\ " The advance party inspects the site to check on )
' the location of the proposed facility, access
roads, and temporary facilities. In some cases,

the availability of.the residential facility for

the construction crew may also be investigated.
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4.3.2

4.3.3

Ground Breaking--Civil Work

The following major activities are the
responsibility of the civil services group and

are planned prior to start of the primaryi

. A

facility: ‘

2

- Survey and site preparation, foundation,

excavation, and backfill;
- Utilities;

- Railroads; and ,

N A

- Waste water ponds, cooling water systems.. -

Site Preparation'

>

In thq beginning of a project, a site plot plan

is developed. An excavation plan is developed,

grades are determined, and drainage systems are

laid out.

Lécétion drawings ére made for thé:plant
fécilities, taking into cqns1deratibn the
location of the structures to each other,
cong}ruction requirements, site geometry,

topography, and meteorology access. Details of

. the design are based on accurate survey and sofl

- exploration data obtained during site selection.

ES
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Grades are’established for balanced earth work
with emphasis on minimizing adverse environmental

\

impact.

: Ear1y in the site selection stage, a qualitative
Jprediction of soil stability is made along with a
pre]im%nany estimate of its abi]i;y to support
the pr;posed facilities.

» When the site 1s selected, a soil investigation
program is stasted. A thorough réview of
existing information concerning site soils is
made, subcontracts are prepared for investigation
work, inspection of drf11iﬁg operation, and

‘testing of sampfes obtained from boring.

Dri]]%ng determines conditions beneath major-

‘structures.

qundation requirehenfs are determined and
decisions are made on the structural foundation

system for each facifity.
4.3.4 Uilities

The development and availability 6f the utilities

are essential for site preparation.
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4.3.5

‘e

Drawings showing the utﬂ'ities a're prepared and
are coordinated with other: disciplines, ducts
location for electrical cables, sewer 1ihes and
sewage tr.eatment plant are chosen, and proper

drawings and specifications are prepared.

k3

Access Roads

Aﬂgnme‘nt and details of p1aht access roads are
established along with the location, size, and

orientation of permanent parking lots.

°

)

Drawings are prepared to show road plans with
special tonsideration being given to the

intersection of the plant access road.and the

. main thoroughfare. Preliminary access road plans

are developed to support site development. When
the plot plan is approved and final road plans.
developed, the initial designs are refined and

finalized. o

/

The location of fences and gates is determined

early in the design phase so that a pemfaﬁent

“security fence can be erected prior to

construction.
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4.3.6

Temporary Facilities

During the preliminary engineering phase and
before excavation starts, the Construction
Department assists construction mahagement in

developing temporary construction facilities.

‘These facilities are laid out and designed in

conjunction with the layout of permanent plant

- facilities and include:

= 0ffice, warehouse, maintenance shop, welding *

test shop, electrical and pipe shop, guard
éhack, change house, first aid station, and

parking lots;

1

- Laydown areas and s torage locations; and

t

A)

- Underground utilities including electrical
" conduit and gas, water (potable and fire

protection) , air, oxygen, and drainage systems.

In conjunction with the field administration

manager, compatible communications facilities are

N~
determiried. These include:;

= Telephone equipment (this necessitates
agréement with the Jjobsite telephone company
and 1s,no'nna11y f;andled by aclient
representative and the construction

) coordinator); |
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- Teletype and telecopier facilities;

- Data processing via télephone (terminals) or a

back-up system; and
- Tie 1ines to the head offices.

The types of systems chosen (WATS, $witchboard
control, direct dial) are based on *their
projected use. In addition, jobsite
communication systlems are deve]oﬂéd including
te]ephones,' radios, intercommunication systems,

and public address systems.

In most cases, drawings and specifications for
the development of the temporary,construca:ion'

{ . facilities are standard items.

o~

' Drawilngs and specifications ,are provided to
subcontractors who may furnish and erect such

items as:

Water storage tanks (if required);

PR

“Structural steel buildings;

Foundations and floor slabs;

v

‘ .

Heating, ventﬂatﬁig, and air conditioning
. (HVAC). equipment;

- . L]
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- Electrical work; and
- Plumbing and piping systems.

Teméar'a\ry roads and railroads are designed and
laid out if required; existing roads are checked,

for adequacy. 8

Trailers/which can be used for temporary offices
are often rented from a contractor. According to

the agreement, they may be: N .
- Returned to the contractor;
- Dismantled; or ) ‘ d

- Left on the site for later use by the client.

Job Closeout--Demobilization:

4.4.1

Turnover

Turnover is the point where ownership is
transferred, if thE project has been procured and
constructed type turn key, or where it has been a

management project for the firm.
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4.4.2

P e

Turnover generally occurs prior to the completion

of activities such as painting, landscaping,
general site cleanup, disposal of surplus
materials, release of personnel, closeout of
Jobsite accounts, final cost reports,_and
preparation of system by system bagis. As
start-up personnel complete a‘system checkout, it

¢

is formally turned over to the client. This

process continues until all systems are completed.

Job Completion

Ve

Job closeout or completion reports .are initiated
by the field construction manager who, along with
the manager of construction, givescﬁnitial

1Y

approval. The construction manager reviews the

reports_and is responsible for.f-inal approval.

-

At tqs completion of the job, or portions of it,
a Féquest for acceptance of.work is made in
writing to the client. In accordance with
contract provisions, the orig%ﬁh] copy signed by
the client is kept in the project files and a
cdpy is sent‘to the manager of construction at

the diviéion home office. One-year workmanship

' warranties usually start from this date.
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4.4.3

At job co'mp1etion, all engineering reports,
draw1~ngs, radiographs, etc., are.returned to
division headquarters for storage. As-built

drawings are delivered to the client to show any

changes made during field construction or to show

any specific non-designed additions.

The removal of equipment, tools, and materials is

arranged well in advance of the actual release

date. a

Surplus Disposal

Surplus disposal is a major concern of field
procurement. A 1ist of surplus materials is
regularly maintained throughout the construction

period by a materials supervisor.

This Tist is submitted to the project
construction manager for approval and subsequent
disposal rather than allowing surplus to

accumulate until construction closeout .

Under a policy of serving the client's best

interest, five methods are employed:

- Client option to retain;
' |
- Return to supplier per purchase order tems;

e 123
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4.5

- Negotiated return to supplier;

- Transfer to the other jobs; and

v

- Public bid or sale,

&.4.4  Unfinished Business .

At the completion of project, a report covering
_outstanding items to be resolved is submitted to

LA

the construction manager by the project q
superintendent, his successor, or the Tast man to
leave the job. This report covers all unfinished
business inc Tuding unsatisfied c¢1ients, vendors,

or contractors/subc ontraétorg;« unsettled accounts

and claims; disputes over mopéy; and any legal or

contractual matters.

Contract Administration

The contract/subcontract administration is responsible
. ] N . .
for providing such services under the general guidelines .

of the company policies and contract conditions.

The contract adminis tration is normally divided into site
and home office contract administration and is

responsible for the following:
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Contract/Subcontract Administration

.
' -

ﬁhraughoﬂt the 1ife of a project, .the subcontract i

..administr;tion group is responsible for providing

- ¢

contract/subcontract support services which «

include: . - T Y

2 il
! K

- Providing geﬁera\ and specific guidance .and
suppo?t to field and 41§1sion management on

*

contract/subcontract administration,

‘interpretation, and problem solving;

~¢

- Providin§~jobsite-training of field 6ontract/

_ Subcontract administration personnel; 'S

- Assisting in evaluating and selecting key.
per%onne] to staff the field contract/ / |

subcontract administration organization;”

» - Supporting projects by evaluating, analyzing,

and negotiating claims, backcharges, etc.;
- Réviewing amendments/change orders;

- Reviewing recommendations to clients pertaining
"L -to contract/subcontract formation, bidding, and

kadministration;'

. v"‘ [ 4~' ) 1*.
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- Reviewing the performance of project contract/
~ subcontract #ministration personnel through
periodic onsite field reviews, analysis of

reports, etc.; and

" - Providing 1iaison and coordination with
division supp>rt groups such as legal, finance
and accounting, and procurement on all matters
pertaining to contract/subcontract ‘o

administration.

Contract/subcontract management is broken-up into

the following four phases:

Preliminary;

Formationg;

Bid and award; "and

-Administration.

We shall review the first three phases briefly

_and concentrate on the fourth: the

administration of contracts/subcontracts.

4.5.1.1 Preliminary Phase -

‘A number of factors are considgred

, during the preliminary phase:

!
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4.5.1.2

- Availability of labour in the area;
'-‘Specialized craft labour;
- Clignt’preferences;

- Business licenses; and

" - goordination and timing of the work.

4

Formation Phase

The steps required during the formation
of a contract are the same in all
eniities, only the responsibilities

differ.

/
'Procurement prepares the‘con£i§ct
package after haQﬁng received the
nec;ssary input from engineering,
tonstruction,'praject management, and .
iega] and insurance personnel. The
packagé consists of the actual
agreement form and Exhjbits A through

E. These'are shown in Figﬁre 4-1.

'The contract/subcontract agreement form
names and contractor, client, work to
-be ‘performed, and compensation to be

paid. ‘The exhibits. are as fo1lows:
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- Exhibit A, General Terms and

Conditions, describes legal rights,

responsiﬁilities, etc.;

Exhibit B, Special Conditions,
includes insurance requirements, a -

list of utilities, facilities,

(SN

materials, and équipment'to be

furnished by the

contractor/subcontractor, the
construction schedule, and a list of

progress payments;

Exhibit C contains pricing and ..
proposal data to be furnished by the
bidder as well as the bidder's

construction schedule and plans to

meet it, a list of the bidder's

proposed subcontract work, the

construction equipment the bidder

) intends to utilize at the jobsite, .

manual/non-manual manpower and
equipment schedules, and technical or

special information necess&ry for bid

" evaluation;

128



G e s et v g s en a

PRy

- Exhibit D, Technical Specifications,
include design criteria, material
quality, and the scope of the work

required; and

- Exhibit E contains a 1ist of all
applicable d;awings (showing drawipg
number, revision number, date, and
title), and the drawings themselves
(drawings appear only in this portion
of the package).

\
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Figure 4.1

CONTRACT/SUBCONTRACT PACKAGE

7/
EXHIBIT & )
EXHIBIT D |
EXHIBIT C
EXHIBIT B
_ EXHIBIT A
AGREEMENT
FORM
-

EXHIBIT A -

EXHIBIT B — SPECIAL CONDITIONS
EXHIBIT C — BIDDER'S PRICING AND PROPOSAL DATA SCHEDULE, ETC

EXHIBITD -~

.EXHIBITE -

Sourcs:

GENERAL TERMS AND CONDITIONS

TECHNICAL SPECXF!CAT'!O NS
DRAWINGS

3echtal Corporxation
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4.5.2

Bid and Award Phase

v,
The completed contract document is included in

the bid backage, which also contains:

- Proposal Invitation Letter--the bidder is
invited to bid on the work and is given

. instructions on how and when to submit the
proposal, is given a date and contact person
for a site visit, and is told where to direct
questions. (Bidders are instructed to direct
technical, construction, and commercial

" questions to procurement personnel.)

Contract/subcontract managment is broken up into

the following four phases:
- Preliminary;
- Formation;

- Bid and award; and

c

= Mdministration.

We review the f1r$t‘fﬁ;éé phases briefly and
concentrate on the fourth: the administration of

contracts/subcontracts.
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4,5.2.1

L

Preliminary Phase .-

A number of factors are considéered

during the preliminary phase:
- Availability of labour in the area;

- Specialized craft labour;

»

Client preferences;

Business licenses; -

Coordination and timing of the work;

and

Completeness of engineering:

4

thorough and quantitatively definite.

Instructions to Bidders--procedures for

proposal submittal are defined.

“General-Information for the‘

Bidders--bidders are told how to
prepare their bids. Inc1yded are such
items as'what will be built and for -
whome site 1ocation,.descr1ption of
site access road, climatic and seismic

information, rock and soil data, etc;‘
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Contract package (contract agreement

form and Exhibits A through E), -

Bidders are checked by 1abour relations
personnel to determine their union
compatibility; by construction /

representatives for their current work

' load, technical expertise, and

equipment'capab11ity; and by
procurement personnel for their
financial strength. The client's®

apprdval is also required.

Administration Phase

-

Administration commences at the time a

-contract/subcontract has been signed by

all the necessary parties and congjists
of ensuring that all t;chnical,

commerc ial, and legal provisions ina
contract/subcontract are complied with
by all parties. Any individual
responsible for Phe administration of a
cortract/subcontract must be familiar

. -
with a1l of its provisions.

rl
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A homogeneous project data filing

system must be available so that

retrfeva] will be qufck, accurate, and
éompl;te. Prbject cor}espondence and

dgcument distribution procedureé must ‘

be provided.

When dealing with

contractors/subcontractors, the

following meetings are established:

- Prebid meetings and prebid site
visits are necessary to introduce the
bidders to the jobsite and to define
the full scope of their work. Prebid L
site visits are conducted by the
client and the construction manager's
personnel. Prebid meetidgs are

“Brganized by the construction manager

“and the client and are attended by -
the field construction manager |
_contracts sdpervisor/resident ~
engineer, and representatives of '

other concerned departments;

n



- Preaward meetings are held with the

succes§fu1 bidder to ensure that the
obligations of the

A b

contract/subcontract are fully

o

understood;
'

Preconstruction (kjck-off) meetings
are held at the jobsite with the °
contraltor/subcontractor to review
the proposed schedule and methbd of
operation. Procedures, forms, and
reports are agreed upon and drawing
distribution, project rules, and work

practices are established; and

Progress review meetings are held
regularly.between construction
manager and the

contractor/subcontractor to review

- progress of work and current and

anficipated problems; proposals,

change orders, etc., are discussed.

Similar meetings are held with the

client to d%scuss the status of the

project.
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useful document.

A formal agenda is prepared before all

meetings and records of the proceedings

are kept. !

" From an administrative point of view,

the schedule is one of the most
important documents in the

contract/subcontract package.

The conditions listed in
contracts/subcontracts usually specify
the start of work date, construction
.duration, and completion date.
Milestone dates are specified for
completion of portions of the work.
The flow of activities is included.
Schedule provides a basts for

evaluating the progress of work and a

‘ fofewarning of possible delays and

default situations, provides for timely

delivery of construction drawings, and

.establishes cash flows. It is

essential that the schedule is current
at all times and that it reflects all
ch;nges affecting time. The contract
monitoring report, a detailed schedule .

of quantities and manhours, is another

136
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4.5.3

Problems

Backcharges arise when work which is the

contractual responsibility of a contractor/
subcontractor or vendor is perfonmed'ﬂi others,

A backcharge may also result from:

- A service performed by the construction manager
at the subcontractor's request which is within
the subcontract scope; or

[

|
- Costs already sustained or to be sustained by

con;truction manager as a result bf actions or
performance by the subcontractor which damage
~constructjon work and result in unilateral
backcharges against the subcontractor's
account, The subcontractor or vendor is
invoiced for these backcharges. If unpaid by a
set date, they can be deducted from the next
progress payment,
Extra work (as opposed to changes) is considered
to be substit;tions, additions, or deletions of
work outside the scope of the original
contract/subcontract. The contrac?or/
subcontractor is not legally obligated to perform

extra work; therefore, an amendmenf to include

such work is issued by mutual agreement.
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If the contractor/subcontractor refuses to sign,

he may be req::fted in writing by the project
~ manager to perform the work on a cost plus
basis. If time does not permit determination of

the cost-time adjustment, an authorization for

extra work may be issued with appropriate

notations. -

i

. The contractor/subcontractor does not commence

W

work on the changes or,extra wor'k until a notice
to proceed has bgen issued by tHe contract
suﬁerQﬁgof/résident engineer., No payment is made
for the work until a change order authortzgtioﬁ
has been fully executed.

.
- ]

The execution of change orders require division
recommendation, procurement and division
approval, procurement'execution, and in many

cases, ¢lient approval. ) L

It is not unusual for a contractor/

subcontractor's work to be interrupted. An

-«

extension m;y be granted for any of the following

reasons: -

- Unusual weather conditions (floods, 1andslides,

»

.etc.);

N

© = Changes or extra work of great magnitude;
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- Delay by the client or design consultant in
delivering materials, equipment, drawing;, or

data; or

- Labor s'tfikes in which the céntractor/

‘subcontractor is not' involved. ,

These delays are documented in case they shgu]d ‘

lead to a claim.

If work is delayed for any reason, notification
15; given to the contractt;r/subcontractor in
writing within specified time. At the end of the
delay, it 1s determined if a cost or tjme |
adjustment should be made to the contraqt/‘ -
subcoﬁtrqct. If the delay was caused by the

negligence of the contractor/subcontractor, he

‘may be requested tol accelerate the work in order

to minimize the impact of the delay on the

project's sch'edule‘ahd cost., Termination of a
contract/subcontract can take place due to the

client or company's own convenience.

Termination cause may arise when it appears that
significant problems are being encbuntered in

prosecuting the work.
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The contractor/ subcontractor is forﬁa]]y
notified in meetings or by telephone; if the
§1tﬁijﬁon continues, he is officially informed of
an existing éé§1% for default which, unless
rectified within a certain time 1imit, will lead

to termination of his right-to-proceed.

In the event contractor/subcontractor does not
take apBropriate action during the time allowed,
his right-to-proceed is terminated in accordance
with the appropriate clause(s) in the

contract/subcontract documept.
See reference No.-11.

Final Inspection and Acceptanbe

The typical contract/subcontract provides‘fhat,
upon written request from a gontractor/ I
subcontractor, a joini final inspection will be
made. After the‘responsib1e field gngineer
determines that the work has been completed and
advises the contracts supervisor, project field
engineer and/or resident engineer, the inspection
is cqﬁducted by the cdntractor/subcontractor and
designer or construction manager (with the client

generally part icipating on management jbbs).

« ¢
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Upon completion of the inspection, the contracts
supervisor/resident engineer originates a

contract/subcontract closeout check 1ist.

If- the work is incomplete, the field engineer -

-~

~ prepares an itemized punch 1ist for submittal to

the contractor/subcontractor.

The field engineer 1nspecfs any necessary
remedial work, and the appropriate designer's
department representative makes the final

inspection to verify that all corrective action

* has been performed.

- At this time, a copy of the standard release of

lien form is forwarded by field accounting to the
contractor/subcontractor who executes this
document and returns it to his home office or the

client.

4.5.5//,Contract/Subcontract Closeout

Construction contracts/subcontracts generally
require construction managers to notify the

client when all work is completed.

I ‘
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4.5.6

This is nomally done; afteq it is ensured that
all the items of check 1ist have been.comp1eted
and that all physicé], administrative, and
financial requirements of the contracts are
fulfilled,. upon the client's acceptance, the
final holding payment is released to the

contractor/ subcontractor.

Final ‘Payment and Release of Lien

The Eontract supervisor/resident enginéer
initiates the contract/subcontract closeout check
list, reaches agreement with the contractor/
subcontractor on the amount of the final invoice,

and solicits the notarized release of 1ien and

.certification of completion from the contractor/ -

subcontractor.

When the checklist is comp1ete1y-signed off by ‘
each department (acknow]ledging compliance of the
contractor/slxbcontractor with all the items
listed) and the final invoice and signed release -
of 1ien are received from:the contractor/
subcontractor, the contract supervisor/resident

engineer approves final payment.

The contractor/subcontractor {s notified in

writing of final acceptance.
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4.6

Quality Assurance

The quality assurance program, usually instituted by the -

construction management firm, under the policies of its
company, outlines the importance of monitoring the
quality at site and consists of instructions, drainings,
controlling the work in accordance with the ‘company

policies and acceptable construction standards.

. This systematically provides for varifying and

documenting- that work performed meets established

standards.

The field construction management is normally responsible
for defining the quality assurance program requirements,
jfmplementing it and evaluating its effectiveness by means
of audits, surveillance, and monitoring. Some times site
visits by the client's representative or design
consultant's representative makes sure that the work

carried out ensures the established quality and standards.
The essential elements of a quality assurance program are:
- Plans and procedures;

-_Indoc trination and trairﬁpg, if necessary;

- Management involvement;

- Ipndependent review, inspection, and test;
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- Corrective action; and

- Records.

Everyone performing or responsible for the perforance of
an activity affecting quality is in theory responsible

for quality assurance. However, the guality assurance

J

program ensures:

- That a formal quality assurance program is established

and effectively implémented; and
- Qua]ity verification and documentation.

The quality assurance functions, which may be part of a

functional group or department, are organizationally

independent of the work. They may include:

- Quality engineering--a part of the Engineering
Depértment which is responsible for monitoring the

design control system;

- Construction quality control--a part of the
Construétion Department which is responsib1e for,
quality verification and documentation and quality

surveillance of subcontractor work at-the construction

site.
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- Procurement supplier quality--a part of the Procurement
Department which is responsible for monitoring,

survejllance of subcontractor work at the construction

\

site; and

- The Quality Assurance Department--a manégement functit;n
which is responsible for defining the q:uah'ty assurance
program policy, verifying its implementation and |
evaluating its effectiveness through monitoring,

surveillance, and audit.

4.6.1 Field Activities

Quality assurance engineers located at the
\ ‘ jobsite bassi\;st the project quality assuragé
. engineer, who s a member of the project

engineering team.

An audit and surveillance system is set up to
monitor project quality activities, to detemine
compliance with program requirements, and to
ensure that the ‘project establishes and maintains
an effective system of control, storage, and

retrieval of quality assurance documentation.

Spot checks are made of first-level inspection
duriﬁg receipt, installation, and final
inspection of critical itemsl defined by the
quality surveillance,

| - s
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4.6.2

Hand1ing and storage control is reviewed and

periodic checks are made of storage facilities.

Selective reviews are made of receivilng,
installation, and final inspection reports after
they have been reviewed by the project field
engineer or the' quality contr;)l engineer to
‘ensure that the inspection process conformed to
procedures in the field inspection manual,

specifications; and other sources.

Spot checks are made of quality assurance and

quality control records and documents.
J

Quality Verification N

~
™~

.Quality verification is the process of verifying

that materials, equipment, components, and all
other items important to quality satisfy design

specifications. It may be accomplished by

. monitoring, surveillance, or inspection, and

includes providing documentation (quality
verification documents) attesting to conformance

with specifications.

Althc;ugh verification is the responsibility of
the organization performing the work, it is
accomplished by individuals other than those
responsible for doing the work.
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4.6.3

4.6.4

=2

Audits, Monitoring, and Surveil]ance

Audits, monitoring, and surveillance genefal]y
describe the regular activities of quality
'assuranéé enqineers who verify the implementation
of the qualitycassuranée program and evaluate its

!

effectiveness. v

Audits are planned and scheduled according to a

. master audit plan. Internal audits are conducted

at. two levels: project audits and quality

assurance manggemeni audits. External audits are

' conducted of suppliers and contractors.

&
Monitoring and surveillance ganerally describe
routine activities such as reviewing procedures,
documents, }ecords, etc., and observing

activities. ~

Field Construction Engineering \

Field construction engineering is responsible for x\
the quality contrd] éf the material. This

includes knowing what has been insta‘]ed and how

much remains to be used. Quantity control
includes making take-offs, prepareing purchase N
requisitioﬁs, maintaining records of work done,
forecasfing the remaining work, and monitoring
actual progress so it can be compareq to a
predetermined schedule. |
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4.6.5

gQantity Take-0ff and Material Control

The project field engineer is responsible for the
following take-offs performed by field engineers

under his supervision. /

- Quantities of work to assist in scheduling; o

- Quantities of construction materials for '

pun;hasing;

- Quantities of wofk for monitoring progress;

<= 'Quantities for payment to suppHers;\ and

= Quantities for As-Built records.

The civil 1edgérs contain quantities of concrete,
precast concrete pane]s,'reinforced'steeh forms,
structural steel, etc.: The piping ledgers
contain quantities of 1arge and small pi;;e; :
hangers and supports, and valves. The electriéal
ledger contains quantities of terminations, wire

and cable, cable trays, and conduit.

Bulk quantity data become more definitive as
design engineering progresses. In the early ’
phases of the project, design allowances based on
simﬂar: projects are used for quantity | .
projection; later, estimates based on t ake-offs

from area drawings replace the allowances.
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When construction drawings. pipe isometrics,
etc., become available, detaﬂed_take-oﬁfs
r:ep1ace the estimated quantities. Finally, the
actual instalted qp_antities as reported by the
~

field are used. Deviations from budgeted

' quantw’tié‘s are trended as part of the design cost

’ trending progr am.

A quantity controf program is initiated upon
completion of the first or second preliminary
e;timaté and lasts unti] éngineeri ng is
essenti_aHy completed. The engineering design is
monitored to develop and maintain bulk quantity .
1edgérs for civil, piping, and electrical items.
Items are identified to the degree necessary for
project control. Bulk quanti‘ties are 1denti€ied

by facility area, engineering system number,

. ." subcontract package number, etc.

A quantity tracking s;ystem is maintained to
control the delivery and installation gf all the
equipment; Field procedures are developed for
setting all equipment, and survey controls and

dno‘cumentation are maintained for its installation.
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CHAPTER 5

5.0 DOMESTIC VERSUS INTERNATONAL PROECTS

5.1 Introduction

s .

It is observable that some project managers are more
'successful on international projeits than others and in .

. the fol]éwig chapter, we will discuss a few items which

\
are important for a project manager\ to know in order for

him to conclude the project successfully,
\
A

i
' The Timited information regarding the geography of the i
'sjte; the people; its culture; and es's\entiﬂ facilities ~ 2
such as transportation, comunicat*on, availability of 1
skilled work;rs, etc., demand a project mahagement team

to adopt a new approach in the development of the

Ay
4O L sah A crhara i AT Learih

fundamental elements of a project, which inc1ud¢ - -
procurement, planning and scheduling, and manpower

staffing.

Perhaps the most s 1gn1f1cant factor on overseas proaects

is that the project manager has to make decisions in ) ,

relative isolation from the feedback he gets fromhis \ § ‘
p headqu‘arters a;ld colleagues. It is easierto 1osie ~ ‘ v :

perspective- to all, a project, or the people working on

it to get side tracked on tangential issues.
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The major overseas industrial projects, specially those:
built in the developing countries, involve the financing
from various international banks, governments, and
sometimes international b\odiesxsuch at the United Nations
or \doﬂd Bank. The scope of work for the project manager
thus increases because of his responsibility to

coordinate and communicate with the f inancial agencies

involved, under the terms and conditions of the contract.

The handling of the problems associated with the
cons truction facilities, camp facilities, staffing, and

local laws and regulations can also be a unique .

_experience for a foreign project manager. Some of these

things ha;/e been d iscussed here, however, the unique
characteristics of a given project in a given country can
only be resolved accordingw; Therefore, in this
chapter, the problems of general nature have been
discussed, which have-been usually dealt with by the EPC

firms in various developing countries.

International projects are different than domestic
projects in the planning, scheduling, procurement of the

equipment and mﬁteria], anﬁ staffing of the projects.

5.2 Pre-Planning

The usual amount of effort required to plan and organize
the work actually starts in the early stages of the
project.

4
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It is often necessary to build docks and establish

support facilities to accommodate construction material

and field staff prior to construction.

The successfu 1 construction planning requires close
coordination and cooperation of consfruction,'
engineering . procurement, finance and accounting, cost,
planning and scheduling, and project management

personnel, The individuals most involved are site

manager, project manager, procurement manager, planning

.and scheduling manager, and cost engineer. Their input

starts even before detailed engineering s tarts:

)

Key members of the construction staff participate in the.
pre-planning of actilvities in the business stage. The
pre-planning stage ac}:‘ivit'ies jnvolve visits to the

site. the objectives ofy such visits are to explore the
availability bf roads, manpower, docks, and utilities.
—It may also involve the design and procurement of
tempor-ar)\/ support faci]itiés,’housing, roads, docks,
water and sewage systenms, fabrication and- maintenance .

shops, warehouse and field offices, etc.

The overseas project is complex in paper work. The
purchase of major equipmen‘t has t9 be done from the
country of finance or loans or jn some cases from several

countries.

L
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~

This requires approval of the authorities broViding tﬁe

‘ finance, shipment from various ports, clearance at

various docks, and inspection o the authorities
involved. this makes,eVery item to a Tong lead item,

especially in a remote location.

Surplus is purchased to cover pi]férage and damage.

Small tools, especially, havg a high mortality rate on
foreign projects.. Theft is commong);ce and can only
partially be controlled through gate checks. Local
employees often do not know how to use the equipment and
tools, therefore, a great number are damaged. Correct
equipmenf‘handling is taught and changeable parts must be
ordered because spare parts dealers do not exist on

remote projects. '

When ordering equipment, the emphasis is on automation
becuase it is easier to train an operator to use

Automated eqqipment. When purchasing tools, heavy duty
models with sealed bearinés are preferred. Maintenance

-« a

is an important factor on foreign jobs.
L

Logistics T,

Few things are as imﬁbrtant'to an overseas job as

'supplying material t& the jobsite; tools, food fuel,

consumables, equipment, drawings, licensés, and custom
clearance require a great deal of attention by
engineering and construction groups.
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Items which could be obtained here in two weeks may
require up to three months.to get theré due-to
transportation and custom clearance. Some items can be
expedited on an émerge&cy basis, but large projects
cannot be run on emergency supplies. ‘Thérefore,
logistics planning i's extremely important and people must
be selected for this work who are experienced in this

field and can cope with the foreign environment.

The success of a good logistics plan depends on the
ability of persopnel in the field orgaﬁization to
identify needs oﬁ a timely basis. They must have an
efficient system for receiving, handling, transporting,
and warehousing materials and camp supplies. A
substantial part of the logistics function is related to
pro;urment but, on a large project, dealings with
airlines, banks, and retail businesses also play an

important role.

Construction equipment on a foreign job is often
client-owned simply because the cbst of frgigﬁt and
handling, as well as transit time, make 1t'uneconom1ca1
~to rent or lease. In most cases, the client will need
some of the equipment after constuction is completed.
Proposals usually include the constfuction manager's
basic plan far supplying, operating, and maintaining
construction equipment as well as disposing it of f after
job completion.
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5.4

The availability of equipment in the country and through
contractors is incuded in the plan.

Temporary facilities generally represent a large portion

" of the cost of an overseas project with a\1arge work

force. They must be described in detgil to the client,

in érder to avoid future problems in justifying the

costs. The client must also be informed of thé necessity
of the temporary emergencj'mgdical facilities especially

in the remote locations.

[

Procurement

Worldwide brocurement for domestic and international
projects demand§ an in-depth organization and the
implementation of well-planned procedures. Internafiona]
projects are always complex and costly and, because
procurement is ah integral part of such projects, each of

its functions is essential for successful completion.

International procurement is influenced by various

factors that are different than in North America:

- Language barriers;j> ¢

- Currency for payment (as currency fluctuates, the risk

of loss increases);
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- Import restrictions and duties (the Arab boycott, for :

example, for negative lists which identify items that
cannot be imported, usually because they are available
locally and the country wants to encourage local

industry). High duties or penalties result from

~ importing items on the negative 1ist. Some developing

countries have other complex export restrictions. For
instance, Algeria require a detailed list provided in
advance of all items to be imported for a project
during the year. Items not shown on the list are

delayed or cannot be imported at all;

Special taxes or tax credits--special taxes are enacted

to encourage local commerce and discourage imports. On

the other hand, tax credits are available if they might
encourage business in a developing country (for
instance, Brazil Waiyes state and federal taxes on
capital equipment when it is to be use& to produce a

product for export); - '

&
Codes and Standards--an evaluation of the standards in
the host country promotes an understanding of the local

supply industry and results in improved procurement

efforts;

= Market and supply services; ' -

- Business conditions and customs;
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Laws;

Code and ethics; . T

Export shipping requirements; and

Special financing requfrements--financing may stem from
c}ient equity funds, an agency of the U.S. or Canadian
governmenfs, a foreign government, or a combination of
all three and each has a different rules regarding

procurement .

The proper stipulation of shipping terms in the purchase
order/contract is especially important on overseas
shipments because of the complexities of claims and

insurance.

|

On overseas projects, expediting involvement continues

after an order has been shipped from the supplier's
plant. Expediting énd ;raffic are closely coordinated to
ensure that materials meet dockside or airport delivery

requirements in 6rder to be exported on schedule.

Field procuremenf operations on international projects

can be very complicated because of customs and import
requirements. A specialized knowledge of import licenses

and customs clearances and declarations is required to )

.acéurately posit1on‘the incoming goods.
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-

Because foreign projects require local procurement as
much as possible, procurement practices must be adapted

to fit the capability of local industries.

Camp Facilities

A well designed and well organized camp that provides
good food, good housing, and adequate different kind of

recreational facilities is eésential for the success of a

~project. Camp conditions affect a person's ability to

perform the job. If personnel is unhappy about the
living quarters, food, medical services, or recreational
facilities, he will not be happy at his job. The results
are lower productivity and absenteeism which affect the

schedule and quality of the completed project.

Maintaining high standards in a camp always presents a

challenge. With the stqndard of 1iving around the world
steadily increasing, there‘is an ever-growing demand for
good medical, educational, and recreational facilities in

addition to good food and adequate housing.

1 S
On a large international project, a camp represents an
1mport;nt portion of the project cost; therefore, a great
deal of planning and folﬁow-through 1s\requ1red. Eariy

conéiderationfis given to:
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- Popu]étion--camp manpower schedules showing work force

requirements through the 1ife of the project; and

- Facilities~-temporary and/or permanent buildings versus
trailers and/or tents to be used for housing, kitchens,
mess halls, commissary, schools, and medical and

recreational facilities.

Quality of facilities and services cannot be underrated,
especially in housing, catering operators, water, heat,
air conditioning and sewage systems, and recreational

programs.

Living quarters in the camp should be designed to be
similar to those available to the employees in thgir home
country. For example, the air conditioning is necessary
forxthe expatriate in the tropical climate wherever it is
not provided for the local people. Water has to be

specially treated to free if from contamination and make

it safe to drink. On all jdbs, the water supply, sewage .

'trehtment, good-sanitation, and general environmental

'standards are monitored and controlled by qualified

personnel.

- Schools and a hospital for expatriates are provided and

are usually staffed with highly qualified personnel. The

size and extent of the medical facility depends on the

‘ rgmoteness of project.
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5.6

5.7

Also, an effort is provided for religious services to all

denominations, especially on large jobs. ’

Compounds

On some foreign projects, it is appropriate to locate
housing facilities on compounds protected by special
security measures, i.e., a fence or wall and
gatekeepers. Employees using these facilities are well
protected and made to feej as comfortable and secure as

they would be in the U.S. or Canada.

Manpower Staffing and Training

5.771 General

I4

The single most important item on a project is
/ﬂ;he people. Both manual and nonqmanu§1 employees
should be recruited, transported to the jobsite,
housed, trained, and assigned the work for thch
they are qualified. This applies not only to
experienced managers and supervisors but to the

local and internatidna] staff Qs well. The
availab%]ity, cost, skills, and quality of
national nad jnternationa\ labour and the plan
for rec?uitjng, training, and utilizing this
labor are of prime concern to everyone on an

“international project (See Figure 5.1).
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Manpower Staffing - _gﬁnq
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local recruiting p1ays a major role on the
overseas projects. U.S. or Canadian expatriots
are generally limited to the management and
supervisory levels. Because of growing
natfbna]ism and competition in other countries,
Foreign expatriots can be justified only on the
basis of special capabilities and expertise not

available in the host countries.

Uniform and complete employment conditions have

to be developed for each project. These are

usuﬁif}d}n¥;hencéd by the p%djézéiggédgiighd
particularly the best use of each of labor
sourcé; a decision should be made on the labor
mix for basic construction organization, climate,
working conditions, local labor laws,
availability of housing and tranéportation, and
client requirements. An assessment of labor

unions should also be made. In some countries

" they do not exist, in others, although existent,

they are political ratherAthan 1abor oriented.

Scheduling and planning, when local nationals are

employed must take into consideration local

-regulations and practices such as breaks,

religious practices, caste restrictions, etc.

162



e A

On international projects, it is normal to have
longer work-ing hours than on domestic jobs.

There are several reasons for this:

S

- Reduction of peak ﬁanpower requirements to

<

minimize the cost of construction;
- Better utilization of construction equipment;

- Minimization of the cost of mobilizing and

demobilizing of imported labor; and

- Keeping personnel busy, especially in remote .

y locations. -

[ S S S \T

The organization chart on a foreign job also
differs from that of a domestic job. Additional
- positions include camp people, transport people
far barges, customs and 1ogis£1cs people,
non-manual people, spare parts warehousement, and

" training specialists.

U.S. or Canadian companies have to attract good
people on the overseas jobs, especially in remote -

locations, by providing incentives such as:

&
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- Rest and recreation (ﬁ & R)--taking into
consideration the unusual living and work;ng
coné1t10ns of the particular site, phe 1ength,.
frequency, allowance, and designated R & R$
locations are determined and included in the
employment conditions for individuals and

" families on international assignements;

- Annual home leave--for the employee and

dependents after 12 _months of assignment;

- Educational allowances--if an adequate schoo]
(this usually applies to grades 10 and up) is
not available at the site, an "away-from-post!
allowance is provide for educating dependent
children; suitable'arrangements are made for
students to attend schools 1n~Europé;‘ng1and,

or the U.S.; : J

-'Internaiional compensation plan--the plan
compensates for the harsh conditions in some
areas, provides additional take-home pay to
of fset excesg costs often found in a foreign
country, and responds to changes in economic

factors such as Eurrency fluctuations. the
base salary ser;es as a foundatijon for the

international compensation plan;
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- Fbreign service premiuﬁ--a percentage of the

base salary up\to a maximqm of 25%; the actual
pe}cenfage depends on the re1atiopsh1p between
U.S. and foreign income taxes and may differ
from location to ]oc§tion. Tﬁe ﬁofeign service
premium is a partial payment bf the basic

incentive, paid monthly, and may be

supplemented by an incentive maintenance

payﬁent;

Hardship allowances--or recognize and
compensate for unusual physical hardship,

extraordinarily difficult living conditions,

Jdsolation, and other unattractive aspects

associated with a specific location, hardship
allowances are paid; they vary from 0% to 25%

of the U.S. base salary depending on locations;

Completion incentive--a percentage of the U.S.

base salary which is intended to encourage

-continuity of work under hardship conditions;

it 1s usually paid at the end of the assignment
but may be paid annually; |

Special area allowance--a percentage of the
base salary intended for use only in certain
situations where additional incentive is needed
to attract and retain competent staff; and

165
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- Cost differential allowance--intended to

e

compensate for the difference in the cost of

e e ————— Y

goods, services, and housing at locations where .

the cost of similar items exceeds the U.S.

costs.

With thefirst tiﬁe expatriate, mérale s
1nc]1ne& to fluctuate widely, depending on
‘ h conditions, efforts must be made to improve it. )
) jyp1¥a11y the newcomer to a foreign country is
& somewhat scared on arrival, then excited as new

prospects and cha]lengeg appear.

. Depression sets in as he‘or_spe realizes the full
extent'of‘the prbblems to be surmounted: Alivigg
conditions, language, and office relationships.
About six months aftef arrival, he or she usually
hits bottom. With a little counselling and
0encouragement at that point, the employee can be
expected to ¢Jimb back and slowly become a
veteran. Those judgea unlikely to make it should

)

" ~
be counselled to return,
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5&3 Training ®

)

” Obtaining the qualified local personnel is

difficult in some countries, and to Qﬁng the

~ expatriate is sometimes expensive, also due to

the growing nationalism, it is desirable to look
into hiring the local péople‘ and prc;vide them
proper training.  Some companies haye aqu'lred’
‘rvl,e;cessary'experience and cépabﬂitiesnof training
Targe number of people in locations rem:evd to
most facets: of project work. ‘ In the early 1950's
skill training was 1imited to specific activjties

such- as pipe welding and installation of cable
4

" trays with some of the more ~ta1en;ed workers

receiving additional training necessry for them
to-become instructors and sugerv1sors of small

groups.

°Q5.é Legal, Tax, and Insurance

5.

5.8.1

. ‘wi th the tax system.

Legal . 1 )

-

ATl operations in Canada and the U.S. are

‘conducted under a system of federal, provincial,
‘and Jocal Taws with which most of us are

familiar. Many risks are covered by insurance.

Personnel operating businesses are acquainted
; . P
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Information pertaining to licensing obligations
_fs known or available. Qverseas, however, these
activities vary from country to country and from

culture to culture.

In countries where the law is based on
Anglo-Saxon practices (equity) legal rights and
rules are essentially the same as in the U.S. or
Canada. Europe (France 1in particular) and South
America follow the Napoleonic Code modified by
local structure. Basically, the difference
.between the two forms of law is that under the
Napoleonic Taw a man is quilty until proven
innocent whereas in the U.S. a man is innocent
until proven guilty.

The Islamic Code (in countries 1ike Saudi Arabia)
follows the Koran quite closely. In Islamtc
countries which were under British influence
(such as Egypt), combinations of the English
Common Law and the Islamic Code are us?,d whereas
in Islamic countries 1ike Syria and Lebanon which
were French mandates, the Napoleonic Code is

*

 combined with the Islamic Code.
{ | :
In other parts of ‘the world, mostly in Eastern

. Asia, the legal-system may be based on the
teachings of Buddha, Confucius, or other lacal .

bro;jhets. - .
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Mhen working in a foreign country, one must

consider the law and legal philosophies of the
country in which the work is being performed.
For instance, the foreign competitors operating
in their home countries are generally free to
negotiate the commercial terms of their contracts
without serious interference from their

governments. Canadian or U.S. companies,

" however, may be required by application of U.S.

or Canadian law to operate differently.

As an example, a U.S. entity cannot agree to
provide technical data (drawings, specifications,
even ideas) whith originated in the U.S. without
f'irsf 6btain1hg certain assurances from the /
foreign client which will comply with the

applicable U.S. requirements.

A U.S. entity cannot agree to provide financing
&
without first considering the U.S. Foreign Direct

Investment Controls.

Taxes

Taxes are given serjous consideration in any

international contract negotiations.

J
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when working overseas.

People in other countries have different views
about taxes thgn we dét ﬁere. Here, an important
part of the govermﬁent;s revenue is derived from
income taxes established by law. In some
European countries, such as Italy, the tai
collector's judgement of one's income detemines
one's taxes. In most of Europe, a tax is
established on every transaction; these taxes on
commercial turnover constitute a major source of

revenue.

Developing countries, in order to protect local

emerging industry, encourage (or, in many cases,

require) local participation in large national

interest projects, establish restrictive foreign
exchange control policies that inhibit foreigners
from doing business there. Sometimes, the tax
system for foreigners is so stringent that tﬁe
net profit after tax is reduced to such a low ’

le\}el that it {s ofen uneconomical to do business.

I

Foreign employees and the company organization

must comply with all applicable Tocal tax taws
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5.8.3

Insurance

The insurance program is an important part of an
overjse'as pmjeﬁt; Most overseas clients are not
as insurance concious as we in North America
are. As a result, local contractors or engineers
usually do not encounter much difficulty from
their clients. This attitude, however, does not

apply .to the foreign contractors.

In some countries, 1ike Algeria, it is illegal to
obtain insurance from a carrier who is not

authorized as an insurer in that country.

On overseas projects, a foneig\n company usually

takes the following steps:

-~

- Company works with brokers who collaborate to
the extent necessary with  local insurance

companies;

- The {nsurance factor is considéred even before
entering into a contract so that most of the
‘risk can be eliminated by the contract terms;

and

- Close cooperation between legal, insurance, and

division control groups i's very important.

i)
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The insurance issues on internatianal Qork are so

varied and complex that some companies rely on

~ their local legal counsels and 1n§urance

representatives to discover any rules, customs,
and 1aws that may be unusual and to develop
preferréd contract and insurance probram-ﬂ

arrangements with forefgn brokers and insurers.
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