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4.0 MANAGEMENT PLAN 

4.1 INTRODUCTION 

The successful  des ign,  const ruct ion,  and operation of the synfuels  project 

will require  a management plan which addresses  each phase of the project 

in detail so that  efficient utilization of resources can be obtained while 

adher ing to the project schedule and budget .  The plan presented  in this  

s tudy  is an overview of a more detailed plan that  will be developed as the 

project p rogresses .  Each phase  of the project is discussed s t a r t ing  with 

'the overall project descript ion which describes the project philosophy.  In 

addition, the  plan identif ies a proposed par tnership  organization and 

aspects of owner-contractor  in terface;  and provides an overview of the 

engineer ing,  procurement ,  and construction organization and key aetivi-  

:des; and an overview of s ta r tup  and operation. 

Because the project  spans more than  six years  from release of preliminary 

engineer ing to commercial s t a r tup ,  developing an organization and project 

management system that  is flexible is necessary  to ensure the project 's  

success.  This plan reflects  systems that  have proven successful  on 

projects of similar magnitude. However, although this plan has been 

:Formulated from the best  information now available, there will be fu r the r  

modifications to the organization and project  systems. Also, the organiza- 

tion and systems will va ry  depending on the phase of the project.  

,t.2 SUMMARY 

A preliminary management plan for implementing the synfuels  project has 

been prepared which describes the phi losophy and general approach to 

overall project  management, engineer ing ,  materials management, construe-  

1:ion, and operations of the facili ty.  Primary emphasis is given to 

minimizing project r i sk  at each point of development.  The plan is based 

on resul ts  of a similar feasibil i ty s tudy  prev ious ly  completed. However, 
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4.2 (Continued) 

because of the projects magnitude and lengthy construction period, 

financial risk is such that government participation is mandatory for the 

project to proceed. 

An application to the U.S.  Synthet ic  Fuels Corporation (SFC) for loan 

guarantees  and /o r  price suppor ts  is par t  of the plan. The preliminary 

engineer ing phase concentrates  on four areas - environmental baseline 

monitoring, large scale coal tes t ing ,  prel iminary engineer ing to support  the 

application for all major permits and the preparat ion of a financial plan 

including the a r r ang ing  of f inancing for the initial phases of the project .  

Less than 2 percent  of the estimated project costs will h a v e  been expended 

at the completion of this  phase ($35 million). ' 

The second phase is the detailed engineer ing and is t r iggered  by the 

obtaining of the major permits .  During thi§ phase detailed engineer ing 

and the initial phases  of procurement are performed. The primary objec- 

tive is to obtain a detailed cost of the project and complete the financial 

arrangements  pr ior  to the procurement of any equipment.  A final decision 

on proceeding with the project is made dur ing the last quar te r  of 1985 at 

which time 30 percent  of the engineer ing will have been completed and 

expendi tures  will be approximately 4.5 percent  of total plant costs 

($90 million). 

The final phase is procurement and construction which is scheduled over a 

three year  period with operations s t a r t ing  in 1989. 

The plan is based on the project being directed by an Owners' Management 

Committee with Pacific Coal Gasification Company the manager. The 

engineer ing,  procurement,  and construct ion would be awarded to a prime 

contractor  who would perform the overall engineer ing materials management 

and construct ion.  A proposed organization and general  execution plan are 

included.  
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4.2 (Continued) 

Operations would commence in 1989 under  the management of Pacific. 

preliminary operations organization is presented .  

A 

~.I.S SCOPE OF WORK 

The management plan is based on the synfuels  facility as defined in the 

Crow Synfuels  Project Feasibility Study.  An overall project Master 

Schedule is developed which defines the activities to be performed dur ing  

each year  of the project .  The phases  l isted include: (I) the feasibili ty 

s tudy ,  (2) prel iminary engineer ing,  (3) detailed engineer ing,  (4) material 

raanagement (procurement) and construct ion,  and (5) s ta r tup .  Management 

review takes place af ter  detailed engineer ing.  

After the master schedule is defined,  the next  act ivi ty is to determine the 

necessary  project organization. The Owners'  proposed organization along 

with their  major responsibil i t ies is p resented .  This is followed by an 

overview of the contractor ' s  organization proposed for the engineer ing,  

r laterial management and construct ion.  Tasks are described for each disci- 

pline. Finally,  the s tar tup  and operations of the plant are described 

including a preliminary organization and operat ing philosophy.  

4.4 WORK PLAN 

4.4. i Project Overview 

The synfuels  project is a coal-to-SNG gasification plant in which sub-  

bituminous coal on the Crow Reservation is gasified in a Lurgi process 

producing pipeline quali ty gas (SNG) for marketing in California. 

Part icipants  in the project include the Crow Indians who own the coal, 

land and water resources and affiliates (Pacific) who have the marketing 

network for the SNG product .  Pacific has license agreements with Lurgi 

and SASOL which provides the project with the needed gasification 
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4.4.  i (Cont inued)  

technology exper i ence  in e n g i n e e r i n g  and opera t ions .  Pacific is the  

proposed  opera to r  of the  plant and re la ted  facilities a f te r  cons t ruc t ion .  

Additional p a r t n e r s  still to be iden t i f i ed  will be r equ i r ed  to make the 

project  feasible.  Potential  par t ic ipants  inc lude  a power company who would 

market  the  expor t  power ,  coal companies i n t e r e s t e d  in market ing  the i r  coal 

resource  and companies i n t e r e s t e d  in ob ta in ing  coal convers ion  technology  

know-how exper i ence  along with making a f inancial  inves tment .  

Work per formed to date  is def ined  in the  feasibi l i ty s tudy  to which this 

management plan is inc luded .  The feasibi l i ty  s t u d y  was funded  by  a 

Depar tment  of Ene rgy  Grant .  If the  projec t  were to cont inue it will be 

necessa ry  that  f inancial  suppor t  in the  form of loan gua ran tees  and  price 

suppor t s  be obta ined from the  U.S.  Government .  The work plan p r e s e n -  

ted summarizes this  in a la te r  sect ion.  F inancing  options for a pro jec t  of 

this magni tude are d i scussed  in more detai l  in Volume I l l ,  "Financial  and 

Legal Analys is" ,  of the  feasibil i ty s t udy .  Also inc luded  in the  repor t  is a 

legal assessment  of the  project  i nc lud ing  a d iscuss ion of jur isdic t ional  

i ssues .  This work was per formed by the  legal counsels  for  the  Crow 

Indians and for Pacific. The financial analysis  was per formed by  Lehman 

Bro the r s ,  Kuhn,  Loeb, Inc.  

Prel iminary e n g i n e e r i n g ,  des ign ,  and cost es t imat ing of the project  were 

per formed by Fluor Eng ineers  and Cons t ruc to r s ,  Inc. The p roposed  

facility is def ined  in Volume II,  "Eng inee r ing  and Cost Analysis"  of this 

s tudy .  The work plan for the  e n g i n e e r i n g ,  material management and 

cons t ruc t ion  ref lec t  the i r  p roposed  organiza t ion ,  management sys tems and 

overall  management for the  project .  

Environmental  and  socioeconomic act ivi t ies  for the  feasibil i ty s t udy  were 

per formed by  the  Council of Ene rgy  Resource  Tr ibes  (CERT) and detai led 

tasks  and schedu l ing  pro jec ted  for the  Crow Synfuels  Project are 

p r e s e n t e d  in Volume IV, "Environmenta l ,  Health and Safety .  Socioeconomic" 
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4 .4 .1  ( C o n t i n u e d ) L  

of  t h i s  s t u d y .  Special  s t ud i e s  a re  p r e s e n t e d  in Volume V of  t h e  feas ib i l i ty  

s t u d y  and  inc lude  t he  marke t ing  and t r a n s p o r t a t i o n  of  p r o d u c t s  and  

b y p r o d u c t s  p e r f o r m e d  by  Pacific.  

4 ,4 .2  Projec t  Phases  

4 . 4 . 2 . 1  Feasibi l i ty  S t u d y  

The  p r o j e c t  s chedu le  de f in ing  the  v a r i o u s  p h a s e s  of  t h e  p ro j ec t  is 

p r e s e n t e d  in d rawing  835704-00-0{}1. It a s sumes  app rox ima te ly  an 8 - y e a r  

per iod  commenc ing  with the  feasibi l i ty  s t u d y  in mid-1981. The  feasibi l i ty  

r e p o r t  i s  i s s u e d  A u g u s t ,  1982. This  is  followed by  a managemen t  review 

pe r iod  d u r i n g  which ce r t a in  key  ac t iv i t i es  t ake  place .  Ini t ia l ly ,  the  

economics  of  the  p ro jec t  are  reviewed and  the  va r i ous  i n t e r e s t e d  pa r t i e s  

are  i d e n t i f i e d .  The  nex t  ac t iv i ty  is t t le  formation of  the  p a r t n e r s h i p  

o rgan iza t ion  ( O w n e r s ) .  This  is de sc r i bed  in detai l  in Sec t ion  4 . 4 . 3 .  The  

Owners  f i r s t  major ac t iv i ty  is  to p r e p a r e  an appl icat ion for  loan g u a r a n t e e  

and p r i c e  s u p p o r t s  to the  Syn the t i c  Fuels  Corpora t ion  ( S F C ) .  Final ly,  

c o n t r a c t u a l  a r r a n g e m e n t s  with the  prime e n g i n e e r i n g ,  mater ia ls  management  

and  c o n s t r u c t i o n  c o n t r a c t o r  a re  in i t ia ted .  

4 . 4 . 2 . 2  Pre l iminary  E n ~ n e e r i n ~  

The  p r o j e c t  e n g i n e e r i n g  is a s sumed  in i t i a t ed  J a n u a r y  I ,  1983 with the  

re lease  o f  the  p re l iminary  e n g i n e e r i n g  c o n t r a c t .  The  p r imary  objec t ive  of  

th i s  p h a s e  of  work will be to pe r fo rm su f f i c i en t  e n g i n e e r i n g  to s u p p o r t  the  

p e r m i t t i n g  ac t iv i t i es .  A one year  env i ronmen ta l  base l ine  moni to r ing  

p r o g r a m  will be in i t i a ted  at t he  s t a r t  of  th i s  per iod  on the  p r o p o s e d  p lan t  

s i te .  Land  op t ions  are  s e c u r e d  to e n s u r e  tha t  t he  da ta  col lected a r e  on 

the  se l ec t ed  p lan t  s i tes .  
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,I. 4.2.2 (Cont inued)  

To suppor t  the  pe rmi t t ing  act iv i ty ,  pre l iminary  e n g i n e e r i n g  of the  p rocess  

and ut i l i ty  uni t s  is per formed.  The des ign  bases  are the  resu l t s  of a 

~.arge scale coal tes t  per formed at Sasol in South Africa on the se lec ted  

,~oal. Negotiat ions p r o g r e s s  to where  a coal supply  agreement  for the  life 

of the  project  is f inal ized.  Licensor ag reements  with Lurgi  and Sasol are 

,~ompleted pr ior  to the  coal tes t  so that  data from the tes t  are  g iven  to 

Lurgi and  the i r  e n g i n e e r i n g  of the  Lurgi  p rocess  un i t s  for this  project  can 

~ommenee. Data from Lurgi  and the  coal t es t  are  the  basis  for the  con-  

t rac tor ' s  des ign  of the  non-Lurg i  uni ts ,  the  ut i l i ty  uni ts  and offs i tes .  

Engineer ing  p roceeds  to the  point  neces sa ry  to p rov ide  suppor t  for  the  

pe rmi t t ing  phase .  Permits critical to p roceed ing  to the  next  phase  inc lude  

the following: 

( I )  Approval  for Obs t ruc t ion  of Air Space 

(2) Preven t ion  of Significant Deter iorat ion (PSD) of Air Quality 

(3) Air Quality Control Permit to Cons t ruc t  

(4) Air Quality Control  Permit to Operate  

(5) Permit to Cons t ruc t  Waste Supply and Sewage Treatment  Systems 

(6) National Pollutant  Discharge  Elimination System (HPDES) Permit 

(7) Permit for Raw Water Reservoi r  and  Other  Water Reservo i r s  

(8) Solid Waste Disposal Permit 

(9) Spill P reven t ion  Control  and Counte rmeasure  Plan (SPCC) 

(I0) Local Permits as Requi red  

4-7 
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4.4.2.2 (Continued) 

The f inancing of the project is contingent on receiving favorable response 

from the SFC with regard  to loan guarantee  and /o r  price suppor ts .  

Engineer ing is approximately 12 percent  complete and capital expendi tures  

approximately 1.8 percent  of total project costs ($35 million) at the 

completion of this phase.  

4 .4 .2 .3  Detailed Engineerin~ 

Having obtained the necessary  permits ,  release of detailed engineer ing 

takes place. During this phase the process ,  mechanical, u t i l i ty ,  and 

offsite system flow diagrams are completed and issued "approved for 

const ruct ion" .  Narrative specifications,  data sheets ,  plot plans,  ut i l i ty 

summaries, line sizing, electrical diagrams, motor l ists  and c iv i l / s t ruc tura l  

design drawings are some of the major activities performed dur ing  this  

period. The objective is to prepare  the necessary  engineer ing  to support  

the procurement activities dur ing this  phase.  Requests  for quotation 

(RFQ) for all major equipment are issued.  Also prel iminary bulk material 

takeoffs are made. All of the cost information is used to support  a cost 

estimate of the project which is issued in the th i rd  qua r t e r  of 1985. 

Engineer ing is approximately 30 percent  completed and capital expendi tures  

are approximately 4.5 percent  of total project costs at this time 

($90 million). 

4 .4.2.4 Management Review 

After the detailed engineer ing ,  the management reviews take place. The 

detailed cost estimate is evaluated to determine the project economics prior  

to procur ing  any equipment. The cost estimate reflects  quoted equipment 

costs,  construction plans are complete, all required permits are issued and 

outside impacts have been assessed so that the project costs are well 

defined. Assuming the economics of the project are favorable and project 
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4.4 .2 .4  (Cont inued)  

:Financing is ob ta ined ,  pu rchase  o rde r s  are  re leased  and the  final phase  of 

1:he project  commences. 

4 .4 .2 .5  Procurement  and Const ruc t ion  

At the  re lease  of  the  project  for p rocu remen t  and cons t ruc t ion ,  the  home 

office s taff  i nc reases  reach ing  a maximum of 700 pe r sonne l  in the  th i rd  

qua r t e r  of 1986. 

'['he f i rs t  pu rchase  o rde r s  to be re leased  are for long de l ive ry  items 

inc lud ing  the  gas i f ie rs ,  large compressors ,  boi lers ,  oxygen  plant ,  

cons t ruc t ion  camp and pipe for the  water  p ipel ine .  Worldwide p rocurement  

p rocedu re s  will be employed for major i tems.  The most cr i t ical  i tems are 

lhe  water  pipel ine and a cons t ruc t ion  camp, if  needed .  Final de terminat ion 

of a camp requ i rement  will be based  on si te location and the  abili ty to 

a t t rac t  a suff icient  number  of cor~struction pe r sonne l  to the area.  The 

water  p ipel ine  is operat ional  by the  fall of 1986 so water  can be suppl ied  

for the  cons t ruc t ion .  The camp ( if  r equ i r ed )  is operat ional  by  mid-1986 

~md expands  to i ts  ultimate size by the  s p r i n g  of 1987. 

Cons t ruc t ion  takes  place over  a t h r e e  yea r  per iod with mechanical comple- 

tion scheduled  for December 31, 1988 and the  final cleanup and project  

closeout by  the  sp r i ng  of 1989. Cons t ruc t ion  is schedu led  to cont inue 

th rough  the  winter  with activit ies limited to work not adve r se ly  af fec ted  by 

the  weather  condi t ions  typical  of Montana. The cons t ruc t ion  man-hour  

estimate is 17.5 million man-hours  and the  workforce peaks  at approxi -  

mately 4000 in the  four th  q u a r t e r  of 1987. 

4 .4 .2 .6  Star tup  

Plant s t a r tup  beg ins  with the s t a r t i ng  of ut i l i ty  uni t s  inc lud ing  the  

boilers .  Each of the  uni t s  is commissioned accord ing  to the  s t a r t up  plan 
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4 .4 .2 .6  (Cont inued)  

even tua l ly  leading to t he  s t a r t u p  of the  gas p roduc t ion  un i t s .  F i rs t  gas 

product ion  which meets pipel ine specif icat ions is  scheduled  for 

J a n u a r y  1, 1989 for i npu t  in to  the  pipeline sys tem.  The s t a r t u p  proceeds  

with an increase  in p roduc t ion  r each ing  full p roduct ion  b y  mid-1989. 

4 .4 .3  Owners  Organiza t ion  and Responsibi l i t ies  

.The Crow Tr ibe  of Indians  has  at i t s  disposal  a h igh ly  qualif ied team to 

c a r r y  th is  project  to completion. Key members of th i s  team will be Pacific 

Coal Gasification Co. (PCG) and Fluor Engineers  and Cons t ruc to r s ,  Inc.  

(F luor ) .  These  two companies ac t ing  in concer t ,  and  us ing  special  outs ide  

ass i s t ance  where n e c e s s a r y ,  will act on beha l f  of the  Crow Tr ibe  u n d e r  a 

Management Committee to eng ineer ,  des ign ,  p rocu re  materials ,  and 

cons t ruc t  the  syn fue l s  fac i l i ty .  

The Management Committee will consis t  of the  equ i t y  owners  inc lud ing  an 

official from the Crow Development Corporat ion,  an official from PCG, and 

one from each of the  o ther  equ i ty  owners .  

PCG is a s u b s i d i a r y  of Pacific L igh t ing  Corporat ion (Pacific) of Los 

Angeles ,  California.  Pacific is the  pa ren t  company of Sou thern  California 

Gas Company,  the  na t ion ' s  l a rges t  na tu ra l  gas  d i s t r ibu t ion  system with 

over  3.8 million customers  p lus  s u p p l y i n g  gas at wholesale to San Diego 

Gas and Electric Company and the Ci ty  of Long Beach.  Other  subs id ia r ies  

are  also engaged  in oil and gas  explora t ion  and  development,  real  es ta te  

development ,  and operat ion of cen t ra l  e n e r g y  genera t ion  and d i s t r ibu t ion  

p lan t s .  

PCG has  available a core group of people expe r i enced  in p lann ing ,  eng i -  

nee r ing  and managing s y n f u e l s  development .  On an as -needed  bas is ,  PCG 

can also draw upon Pacific for  advice ,  a s s i s t ance  and suppor t  in legal ,  

f inancial ,  public  a f f a i r s ,  e n g i n e e r i n g ,  mater ia ls  p rocurement ,  r egu la to ry  

4-10 
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4.4.3 (Continued) 

and governmental affairs,  administrat ive,  industr ia l  relat ions,  environ-  

mental affairs ,  construction inspection,  and manpower development and 

t ra ining areas.  

PCG cur ren t ly  has in force previously executed license, engineering and 

guarantee agreements with Lurgi Mineraloeltechnik of West Germany, and a 

technical assistance agreement with South African Coal, Oil and Gas 

Corporation (Sasol).  These two organizations are ready to provide process 

and plant technical assistance to PCG whenever requested.  

4.4.3.  i r,~anagemen t Philosophy 

The design,  construct ion,  and operation of the synfuels  facility (excluding 

the pipeline and the mine) will be under taken for the equi ty owners by 

PCG working with various contractors  who will be selected as the project 

proceeds.  

A Project Management Plan will be prepared in which specific policies, 

practices and procedures will be outlined for use in direct ing and 

controlling all of the activities necessary to plan,  design,  engineer ,  

procure  materials,  and equipment, and construct  the synfuels  facility. In 

addition, a Job Procedure Manual will be prepared and implemented which 

will provide the administrative base for an orderly systematic manner of 

project control .  

It is the in ten t  of PCG to maintain the staffing levels necessary  to achieve 

effective project control.  A comprehensive organizational planning effort 

will be under taken  to establish specific organizational responsibil i t ies,  

re lat ionships,  and general staffing requirements for the engineering,  con- 

s t ruct ion,  and operation of the synfuels plant .  PCG will maintain an 

organization that  will be flexible and adaptable to the various phases and 

needs of the project.  The project phases will include financing, and 
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4.4 .3 .1  (Cont inued)  

permi t t ing ,  de s ign ,  e n g i n e e r i n g ,  and p rocuremen t ,  cons t ruc t ion  and 

s ta r tup  opera t ions .  As the  emphasis moves forward from one phase  to the 

nex t ,  the  organizat ion  will be expanded  as needed  to manage and control  

the project .  

PCG will utilize the  se rv ices  of qualif ied con t rac to rs  to perform the  project  

des ign ,  e n g i n e e r i n g ,  p rocurement  and cons t ruc t ion  act ivi t ies .  Qualified 

cont rac tors  and consu l t an t s  will also be used  to perform neces sa ry  

envi ronmenta l ,  hea l th ,  safe ty ,  and socioeconomic s tud ies .  Cont inued use 

of special ized technical  consul tan ts  is also p lanned ,  as n e c e s s a r y ,  to 

monitor and review the  work per formed by the  eng inee r ing  and cons t ruc -  

t ion con t rac to r s .  

Good communications are vital to the  success  of e v e r y  projec t .  Public 

acceptance both  on and off the r e se rva t ion  will be inc reas ing ly  neces sa ry  

in the nex t  project  phase  at which time the  applicat ions will be made for 

the n e c e s s a r y  projec t  permits  and approvals .  PCG will f u r t h e r  develop an 

action plan to communicate information conce rn ing  the  synfue l s  project .  

I nhe ren t  in this  plan will be an overall  s t r a t e g y  to recognize  the  need  to 

provide  key  decision makers with as much information,  nega t ive  as well as 

posi t ive,  to jus t i fy  suppor t  or  minimize opposi t ion to the  synfue ls  p lant .  

To assure  that  all pe r sonne l  connec ted  with the  project  receive  all of the  

communications neces sa ry  to perform the i r  a s s igned  task ,  p rocedu re s  will 

be es tab l i shed  to show the r equ i rement s  and d i s t r ibu t ion  of all project  

documents .  All communications will be p r e p a r e d ,  iden t i f ied ,  and d i s t r i bu -  

ted  according  to the  p rocedure s  set down in the  appropr ia te  Job Procedure  

Manual. 

PCG will es tab l i sh  an information and documentat ion cen te r  to provide  a 

centra l ized location for r eco rd ing  and fi l ing of all project  documents  as the 

project  advances  t h r o u g h  the  var ious  project  phases .  
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Information which is t~ be considered confidential for this  project will be 

described in the various contracts  and licensor agreements.  The detailed 

procedures  for handl ing confidential information, documents,  knowledge, or 

facility exposure will be described in the appropriate  Job Procedure 

Manual. Confidential documents will be recorded and dis tr ibut ion con- 

trolled so only people who need the classified information will receive i t .  

4 .4 .3 .2  Organization Chart  

The proposed owners organization for the design and construct ion phase of 

the project is shown in Figure 4.4-1. Duties and responsibil i t ies of the 

various areas of responsibi l i ty  follow. 

4 .4 .3 .3  Duties and Responsibilities 

This section describes PCG plans to direct and control the overall project 

effort .  Project management involves controlling the quali'ty, schedule and 

costs of the project while meeting basic project objectives and requirements 

th rough  effective p lanning,  leadership,  and control.  PCG will accomplish 

this  through continuous planning,  direct ing,  and controlling of the con- 

t ract  work. Actual or potential problems will be dealt with promptly at the 

appropria te  management level as they become known. This approach will 

be followed whether the work is related to design,  engineer ing,  procure-  

ment, or field construct ion.  

The project manager (PCG) repor t ing  direct ly  to the management committee 

will be responsible for all aspects  of the project .  The manager will have 

reported to him a project management s taff  made up of personnel from 

affiliated companies to PCG and the contractor ' s  organization (see 

Figure 4.4-2) .  ?CG will provide a task force consist ing of operat ing 

managers,  supervisors ,  and technical service engineers  to monitor the 

design of the plant from the operations viewpoint and coordinate 
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4.4 .3 .3  (Continued) 

development of a detailed un i t -by -un i t  s tar tup plan with Fluor. The 

master construction schedule will be checked against  the s tar tup plan to 

e:~sure proper  assignment of priori t ies.  As a par t  of the overall s ta r tup  

plan,  operators will be hired and trained in advance of s ta r tup .  The 

nucleus of the maintenance force will also be formed to review maintenance 

aspects of the plant design and to ensure there  are adequate spares and 

t ra ined maintenance labor at s ta r tup .  

Design and En~ineerin~ 

PCG's Engineering Task Force will have direct  functional responsibil i ty for 

the preparat ion of designs,  engineering,  and initial procurement activities 

performed by the engineer ing contractors .  

Cffices for a staff  of PCG engineers will be maintained at Fluor and at 

other  appropriate  engineer ing contractor 's  facilities to facilitate com- 

munications with the contractor ' s  management and supervisory personnel  

and consultants  dur ing the monitoring, review, and approval of the tech-  

nical aspects of the design and engineering work being performed. 

Principal control objectives will be the preparat ion of plans,  budgets ,  

schedules,  and facility and component designs to meet PCG's operat ing 

requirements in a safe, reliable and cost effective manner. To achieve 

th is ,  PCG will specify as appropriate ,  the facili ty 's basic operat ing,  

safety,  and reliabil i ty objectives and requirements to be met by those 

working on the project .  PCG will continuously monitor, review, and 

approve the s t ep -by-s tep  development of specific plans and designs to 

meet these requirements .  PCG's resident  engineer ing staff will have the 

day- to-day  responsibi l i ty  of assur ing that  project requirements are met and 

for re fer r ing  situations requi r ing  policy direction or decisions to the 

Management Committee. 
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Design specifications will be developed by the engineer ing  contractor 's  

complying to the applicable codes and s tandards  in addition to any of the 

owners special requirements .  These design specifications will be,  in tu rn ,  

reviewed and approved by PCG. 

Plot plans,  process flow diagrams, mechanical flow diagrams, design 

drawings,  mechanical specifications and vendor drawings will be reviewed 

by PCG's engineer ing staff ,  and consul tants  as necessa ry ,  to ver i fy  that  

the owners requirements have been met and that  the design and equip- 

ment, e t c . ,  conform to applicable codes and s tandards  and approved 

design specifications.  

Procurement and Subcontracts  

All material, equipment, and services  required for the synfuels  facility will 

be purchased  or supplied from sources that  provide the most economical 

cost,  t ak ing  into consideration qual i ty ,  purchase  and operat ing costs,  

d e l i v e r y ,  rel iabil i ty,  experience,  and service capabili t ies.  Purchases  will 

be made only from financially sound,  reputable firms capable of sa t is fying 

the project needs.  

Procedures  and pract ices will be established as appropriate  by PCG to 

assure  that  purchased items and services ,  whether  purchased  direct ly ,  or 

th rough  subcontrac tors ,  conform to the procurement package requirements.  

These procedures  will include provisions,  as appropr ia te ,  for source 

evaluation and selection; review of procurement requirements;  Safety and 

Quality Assurance and/or  Engineering Department review of vendor docu- 

ments; appropriate evidence of quali ty furnished by the vendor;  audit ,  

surveil lance or inspection at the source; and acceptance tes t ing  or other  

examination of items upon del ivery.  Measures for evaluation of procure-  

ment sources will include the use of historical safety  and quali ty 

performance data, source su rveys ,  review and approval of the vendor ' s  
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Quality Assurance Program, or source qualification programs where 

appropriate.  

The primary procurement function will be managed by the project prime 

contractor as agent  for the owners.  This function has four major 

activities: purchas ing ,  subcontract  administration, expedi t ing,  and 

traffic.  Detailed plans and procedures  for performing each function will 

be prepared  by the prime contractor  and approved by PCG. 

PCG will maintain control of the procurement and subcontrac t ing  aetivities 

through review and approval of: 

(1) Bidder ' s  List 

(2) Bid Summaries of all Engineered Equipment and Construction 

Proposals 

(3) Major Purchases  

(4) Majo~ • Subcontraets  

PCG will part icipate in the preparat ion,  and have final app-~oval, of the job 

bidder and vendor  l ists  for material and equipment purchases  and subcon- 

t rac tors .  PCG will have the r ight  to part icipate in any pre-award confer-  

ences with selected from vendors  or subcontrac tors .  Vendors or subcontrac-  

tors  will only be selected from the approved list .  Any deviations from this 

procedure will require  approval by PCG. 

As an equi ty  par t ic ipant  and the operator  of the synfuels  facil i ty,  with the 

ultimate responsibi l i ty  for safety and rel iabil i ty,  PCG will develop and 

implement a Safety and Quality Assurance Program to assure  the in tegr i ty  

and safety of the completed facilities. The Safety and Quality Assurance 
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s taff  will have functional responsibil i ty for developing, documenting, and 

administering the implementation of this program. This Task Force will 

have the author i ty  and organizational freedom to identify potential safety 

or quality problems; to init iate,  recommend, or provide solutions; and to 

ver i fy  implementation of the solution. This work will be performed by its 

s taff ,  supplemented as required by outside consul tants .  

Cost Effectiveness 

Effective cost management begins at contract  s igning and continues 

th rough  engineer ing,  construct ion,  and the operation planning phases 

where the potential for cost reductions are the greatest .  Such cost 

effectiveness is achieved by planning and engineer ing the facility for 

optimum construction and operat ing costs in the following manner: 

(i) Process Review 

The projects process designs will be reviewed by PCG's staff  

and by independent  consultants for ways to optimize the process 

and equipment requirements while maintaining compliance to 

design requirements and considering cost effectiveness from the 

construct ion,  operat ing,  and reliability s tandpoints .  

(2) Flow Diagrams 

Flow diagrams will be reviewed by PCG's staff  and by 

independent  consultants  for ways to minimize s tandby equipment, 

optimize equipment and pipe sizes, e tc . ,  yet  maintain safety and 

reliability objectives. 
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(3) Plot Plans 

Plot plans will be reviewed with the  objective of optimizing loca- 

tions and position of equipment with a view toward minimizing 

ear th  moving, shortening pipe runs ,  etc. 

(4) Specifications 

Specifications will be reviewed in order  to ident i fy conditions 

that  are in excess of design requirements  without compromising 

safety ,  reliability, quality,  or operational requirements .  

(5) Project Development Study 

As the flow diagrams, design drawings and scale models 

progress ,  alternative ways of proceeding will be evaluated as 

necessary .  In order to determine the most cost effective al ter-  

nat ive,  special feasibility studies of a l ternat ives  will be made by 

the engineer ing contractors .  These will, in t u rn ,  be reviewed 

by PCG for a selection of the best  a l ternat ive.  

(6) Drawings and Models 

The design drawings and three  dimensional scale models 

developed by the engineering contractors  will be reviewed by 

PCG and, as required,  by i ts  consul tants ,  to optimize the design 

for safety,  adequacy, and cost effect iveness.  

PCG's resident engineering s taff  has the day- to-day  responsibil-  

i ty  of assuring that  the project is cost effecliw. ~ by monitoring 

and reviewing the design for construct ion planning.  
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Cost Control 

Effective cost control includes the following: 

(1) Establishment of a project control budget  and work plan 

(2) Providing a change-order  control procedure to minimize cost 

increases 

(3) Providing an accounting and financial repor t ing and forecasting 

system 

(4) Prompt remedial action to deal with potential over runs  

The project Control Budge% encompasses the complete project work plan. 

This plan in tegra tes  schedule and cost information for all of the design,  

engineer ing,  procurement ,  and construct ion activit ies.  

During the initial phases of the project,  budget  estimates will be prepared  

using analytical estimating techniques.  The initial budget  estimates will be 

continuously updated to reflect the most cur ren t  information regarding 

design and construct ion plans.  As project p lanning and engineer ing pro-  

gresses ,  material quanti t ies  and firm equipment pr icing will become known 

allowing a Definitive Estimate to be prepared for ultimate budget  control 

purposes .  The engineer ing contractor  (s) ,  as par t  of their  responsibil i ty 

for preparat ion of the project work and budget  plans,  will prepare  the 

Definitive Estimate (s) for PCG's review and approval.  The approved 

Definitive Estimate (s) will be the basis for the project Control Budget.  
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Accounting and Financial Reporting, Forecasting and Control Systems 

PCG will have a comprehensive accounting and financial management 

system. The objectives of the functious will be to: 

(1) Develop policies, practices,  and procedures  that  provide clear 

lines of communication and responsibi l i ty;  appropriate  limitations 

of author i ty;  and such separat ion of authori ty  necessary  to 

guarantee checks and balances and reliable financial 

accountability. 

(2) Develop an accounting and financial management system which 

secures the maximum benefit of systematic verifications; 

adequately protects owners resources; and provides that such 

resources are accounted for in compliance with the requirements 

of regulatory bodies and governmental agencies. 

(3) Provide for the recording, reporting, and forecasting, and 

controlling of funds in accordance with sound financial 

management policies. 

(4) Administer insurance programs, policies for the performance 

bonding of contractors, and other programs for safeguarding 

partnership assets. 

R.eporting and Measuring Progress 

Routine contractor reports to PCG, relative to the status and progress of 

the project, will be combined by PCG to produce a single composite 

management report to be issued on a monthly and quarterly basis. Essen- 

tially, these reports will combine all pertinent and required information 

from Engineering, Home Officer, and Field Construction Reports to produce 
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an a l l - inc lus ive  r epor t  for u se  b y  the management committee, the  corpora te  

p a r t n e r s ,  and  o the r s  as n e c e s s a r y .  All repor t s  will have  a uniform format 

and contain suf f ic ien t  data  to ind ica t e  the  impact  on the  s t a t u s  of cost and 

schedule .  

Licensors  of Technology  

There  will be inc luded  in the  overa l l  synfue l s  plant  des ign  a number  of 

l icensed p rocess  un i t s  such  as gas i f i ca t ion ,  boiler flue gas c l ean -up ,  su l fu r  

r ecove ry ,  methanol p r o d u c t i o n ,  ammonia recovery ,  and methanat ion.  

Agreements  will be negot ia ted  b e t w e e n  PCG and each l icensor  s e t t i ng  down 

specif ic  condi t ions  as n e c e s s a r y  such  as royal t ies ,  e n g i n e e r i n g  fees ,  

p rocess  and e n g i n e e r i n g  d e s i g n ,  secrecy  agreements ,  performance 

gua ran tee  and t es t  r u n s .  T h e s e  ag reement s  will be the bas is  on which 

PCG will monitor and cont ro l  a n y  deviat ions from specif icat ions  and 

per formance .  

Environmental  

One of PCG's object ive is to c o n s t r u c t  and  operate  the synfue l s  plant  with 

minimum impact on the  s u r r o u n d i n g  env i ronmen t .  To accomplish th is  t a sk ,  

PCG will meet a n d / o r  b e t t e r  t he  r e q u i r e d  goals set by  all r e g u l a t o r y  

agencies  by  the  use  of the  b e s t  ava i l ab le  control  technology which is avai l -  

able at the  time the  des ign  is  f ina l i zed .  The eng ineer ing  cont rac tor  and 

the l ieensors  will be i n s t r u c t e d  to d e s i g n  the synfue ls  plant  with suff ic ient  

margin to meet all env i ronmenta l  r e g u l a t i o n s .  To assure  adherence  to 

these  p r inc ip le s ,  PCG will r e q u i r e  the  cont rac tor  to produce the neces -  

s a ry  documentat ion,  develop the  q u a n t i t i e s  and disposit ion of pol lu tants  in 

each ef f luent  s t ream,  r epor t  a n y  p r o p o s e d  design changes  which would 

a l ter  the expec ted  emission r a t e s ,  a n d  select  emission control sys tems on 

the basis  of the  bes t  available con t ro l  t echnology .  
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Plant Secur i ty  and First  Air 

Plant secur i ty  is a critical area r e q u i r i n g  careful  p l ann ing  and 

organizat ion.  Prior  to the  s tar t  of cons t ruc t i on ,  a qualif ied pe r son  will be 

ass igned  the  respons ib i l i ty  to develop and implement  a plant  site secur i ty  

program.  The  program will include the  p ro tec t ion  and secur i ty  of 

pe r sonne l ,  material,  tools,  and equipment at the  p lant  s i te .  

The plant  site facil i t ies and offsite s to rage  a reas ,  used  for i n - t r a n s i t  

s to rage  and assembly of material and equ ipmen t ,  will be s ecu red  with all 

gates  e i the r  gua rded  or locked.  Gate pas ses  r e q u i r i n g  au thor ized  s igna-  

tu re s  will be used  to document  all movement of material and pe r sonne l  in 

and out of the  p lant .  The en t i re  jobsite will be reasonable  well l igh ted  

with special a t tent ion  to fence lines and areas  where  h igh  value equipment  

and materials are s to red .  

It will be a project  policy to a s su re  that  n e c e s s a r y  f i rs t  aid,  ambulance 

and medical se rv ices  are p r o v i d e d .  A p rope r ly  equ ipped  f i rs t  aid s tat ion 

with qualif ied medical pe r sonne l  will be p rov ided  at the  jobsi te  as one of 

the  f i rs t  facilit ies of the  cons t ruc t ion  move-in opera t ions .  Because  of the  

remote location of the plant s i te ,  th is  s ta t ion will be s taf fed  and equ ipped  

to cope with any type  of emergency  unti l  such a time as the  in ju red  

person  can be moved to a hospi ta l .  Emergency medical se rv ices  in 

Bil l ings,  Montana or Sher idan ,  Wyoming will be expec ted  to p rov ide  

ambulance se rv ice ,  emergency  air s e rv i ce ,  f i rs t  aid s ta t ions ,  doctors  and 

n u r s e s  on a cont rac t  basis .  The objec t ive  will be to uti l ize the  available 

emergency  medical serv ices  to the bes t  advan t age .  

Fire Protect ion 

The pro jec t ' s  des ign  phi losophy will be to p r e v e n t  potent ia l ly  dangerous  

s i tuat ions form occur ing  d u r i n g  plant  opera t ions ;  to provide  the capabil i ty 
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of res tor ing  the plant from an upset  condition to normal operation with 

minimum danger  to plant personnel ,  and with minimum loss of production;  

to provide for the confinement of unforeseen incidents to small localized 

areas; and to ext inguish any fires quickly and automatically, with minimum 

danger to operating personnel  and with minimum damage to the facilities. 

The protection systems and concepts which the contractor will be directed 

to design into the plant will equal or be t te r  those. The best th inking of 

nationally recognized leaders in the plant safety,  fire protection,  and loss 

prevent ion will be solicited, and the i r  suggestions will be incorporated into 

the design wherever practicable.  

During the construct ion phase,  PCG in tends  to provide adequate fire pro-  

tection dur ing  the incremental instal lat ion of all facilities. Fire protection 

equipment, systems, and personnel  will be provided during all phases of 

construet ion,  to suit the immediate requirements .  Each portion of the 

plant fire protection system will be incorporated and placed in operation as 

portions become available. Such concepts  will be incorporated into the 

early planning for all design and const ruct ion activities. During the 

operational phase,  project management will monitor, direct and implement a 

comprehensive safety,  loss prevent ion  and fire protection plan. 

Project 's philosophy will be to t ra in  personnel  to prevent  and control 

incidents ,  to monitor operations and equipment,  to detect any gradual 

creep towards unsafe conditions,  to rec t i fy  such conditions as rapidly as 

possible, and to create a team approach to a total safety and loss 

prevention program. 

Construction 

PCG's Construction Task Force will have the functional responsibility for 

ver i fying the acceptability of material, equipment ,  fabricated items and 

field construction of the synfuels  facility. Detail organizational plans and 

4-24 



P P 

4.4.3.3 (Continued) 

s taff ing levels to monitor and control this  effort  will be developed by PCG 

to meet requirements  of PCG's Safety and Quality Assurance Program, and 

cost and schedule management objectives. PCG will par t ic ipate  and monitor 

as appropriate the construction planning effort  which begins  dur ing  the 

design and engineer ing  phase,  and will approve the overall construction 

plan.  During construct ion PCG will maintain i ts  own field s taff ,  

supplemented as required  by consultants  and contractors ,  to ass is t  in the 

monitoring and audit of the field construction effort .  

Completion and Acceptance 

Plant operators  will be thoroughly t rained and ready to assume the duties 

of s tar tup  and operation pr ior  to facility completion and acceptance by the 

owners. Initial s t a r tup  activit ies will begin even before the synfuels  

facility has been completed. Advisory personnel  from the contractors  and 

vendors  will be p resen t  to assure  order ly  plant s ta r tup  and to monitor 

initial operations.  

After completion of s tar tup  and initial operations,  appropriate  tes ts  will be 

conducted to demonstrate tha t  the plant  will process the design quanti t ies  

and operate as planned. The construct ion management contract  will 

specify when custody and control of the  facility passes to the owners.  

4.4.4 Contractor Organization 

The experience of leading managing contractors  for engineer ing  and con- 

s t ruct ion of complex process facilities has shown that  the h ighes t  qual i ty,  

least cost and shortes t  schedules  can be achieved most reliably with 

competent personnel  working within a Task Force organization tailored to 

the requirements of the specific project .  This method of operation 

assembles management and the support  people who will work on the project 

in one location under  the leadership of the Contractors  Project Director.  
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This approach to project execution is in itself a system for control.  

provides the following: 

It 

(1) A single responsibi l i ty  center  for decisions 

(2) Personnel with demonstrated capabilities to plan, execute,  and 

follow through the designated tasks 

(3) Continuity of leadership 

(4) Effective communications 

(5) Control of quali ty,  schedule,  and cost 

(6) Identification and t rack ing  of key  project milestones 

(7) Top management participation on a planned and regular  basis 

(8) Accountabi~ty 

The organization is tailored to meet the requirements  of the Crow Synfuels 

Project, closely in ter fac ing with the Owners and providing for a s t ep -by-  

step build-up to meet the requirements  of each phase of work. The 

organization char t ,  Figure 4.4-2 shown on the following page, depicts the 

key members of the task force dur ing  the period of peak activity.  

The Project Director is responsible and accountable to both the contractor 

and the Owners' management, and is act ively engaged in the development 

of the project scope, project  budget ,  the overall  schedule,  milestone dates, 

control techniques,  project procedures ,  and organizing and staffing the 

project team. The Project Director provides direct  management and 
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4.4.4 (Continued) 

l eadersh ip  from the ou tse t  of  the  work th rough  completion and s t a r tup  of 

the pro jec t .  

The Project Director ls  s t a f f  is o rgan ized  to e n s u r e  tha t :  the  f r o n t - e n d  

design activit ies p rogress  in a unif ied  manner;  good, solid des igns  a re  

p roduced ;  p u r c h a s e d  equipment  and  materials meet specif icat ions;  the plant  

is e r e c t e d  in accordance  with d rawings  and specif icat ions;  and  the  in t en t  

and needs  of  the project  a re  ful ly  cons idered  d u r i n g  the  en t i r e  work 

execut ion per iod.  His s t a f f  p rov ides  the tools,  manpower and control  

documents  to ensu re  tha t  t hese  funct ions  are  pe r fo rmed  within the  

es tabl i shed  schedule  and b u d g e t ,  and  provides  the  Owners  with per iodic  

project  s ta tus  r e p o r t s .  

Engineering forces are organized in a manner that promotes a common 

philosophy in plant designs. This is accomplished by placing all engi- 

neering activities under the responsibility of an Engineering Director. 

Common design criteria and standards are used by each participating 

entity insofar as practical. Experienced personnel are assigned from each 

major discipline to ensure that quality designs are produced. 

The following discussions  a re  i n t e n d e d  to provide an u n d e r s t a n d i n g  of 

dut ies  and  responsibi l i t ies  of key  project  organizat ion pe r sonne l  envis ioned 

for assignment  and shown on the  organizat ion cha r t .  

4.4.4.1 Project Director 

The Project Director  has overal l  responsibi l i ty  to the  Owners  for  project  

execut ion ,  He br ings  to the  Project  Task Force project  execu t ion  guidance  

and senior  management r e p r e s e n t a t i o n .  He has full au tho r i t y  on behal f  of 

the managing con t rac to r  for all mat te rs  re la ted  to the  pro jec t .  
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4 .4 .4 .  i (Con t inued)  

He is r e spons ib le  for  execu t ion  of the  p ro jec t  to obtain an t ic ipa ted  job 

qua l i ty ,  e f fec t ive  cost cont ro l ,  and compliance with job schedule  and is 

accountab le  to the  Owners  and the  managing  c o n t r a c t o r  for  the  en t i r e  

p ro jec t .  

4 . 4 . 4 .2  Depu ty  Di rec to r  Cons t ruc t ion  

The Depu ty  Di rec to r  Cons t ruc t ion  d i rec t s  and  s u p e r v i s e s  the  pe r fo rmance  

of all c o n t r a c t o r  opera t ions  at the  site tha t  are  r e q u i r e d  to complete the  

work in accordance  with the  con t rac t  documents ,  lie r epo r t s  to the  Pro-  

ject  Di rec tor  to a s s u r e  p r o p e r  coordinat ion with the  o ther  pro jec t  g roups  

for timely flow of all informat ion,  material  and  equ ipment ,  and the  ob ta in -  

ing  of management  approva l s .  He develops  and  implements an e f fec t ive  

cons t ruc t i on  sa fe ty  p r o g r a m ,  field cost and qual i ty  control  p rog rams ,  and  

obtains  n e c e s s a r y  home office s e rv i ce s .  He d i r ec t s  the  cons t ruc t i on  

p lann ing  and  s c h e d u l i n g  e f for t s  in acco rdance  with the  mas te r  pro jec t  

schedu le  to e n s u r e  e f fec t ive  control  and  s e q u e n c i n g  of cons t ruc t i on  and  

e n g i n e e r i n g  ac t iv i t ies  and  in t e r f aces .  

Pr ior  to e f fec t ive  s t a r t  of cons t ruc t ion  the  Depu ty  Di rec tor  Cons t ruc t ion  is 

in the e n g i n e e r i n g  office with respons ib i l i ty  for  the  p r e c o n s t r u c t i o n  

ac t iv i t ies .  

In the f ie ld,  the  field admin is t ra t ive  manager ,  the  pe r sonne l  manager ,  the  

safe ty  d i r ec to r  and  the  qual i ty  control  manager ,  r epo r t  to the  Depu ty  

Direc tor  Cons t ruc t ion .  O the r s ,  as r e q u i r e d ,  r e p o r t i n g  to Depu ty  Di rec to r  

Cons t ruc t ion  inc lude  a con t r ac t s  manager ,  controls  manager ,  mater ials  

manager ,  i n d u s t r i a l  re la t ions  manager ,  and field cons t ruc t ion  manage r .  

The field i n s t r u c t i o n  act iv i t ies  a re  not deta i led  in this  volume. 
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4.4.4.3  Deputy Project Director 

The Deputy Project Director assumes overall project responsibi l i ty  in the 

Project Director 's  absence.  

He is responsible to the Project Director for performance of all activities to 

meet the cr i ter ia  of anticipated job qual i ty ,  effective cost control,  

compliance with project schedule,  and the uniformity and coordination of 

contracts  and materials requirements .  

He is responsible for the adherence to the engineer ing  s tandards  as 

adopted for this project.  

He coordinates and directs  the engineer ing,  materials management and 

design personnel  on the project .  

Report ing to the Deputy Project Director are the Environmental Services 

Director,  Process Engineer ing Director,  Engineer ing Director,  Contracts  

Director and Materials Management Director.  

4 .4 .4 .4  Project Controls Director 

The Project Controls Director repor ts  to the Project Director and is 

responsible for applying the systems that  assis t  management in planning 

and control of the project.  The principal  product  of these systems is 

timely and meaningful repor ts .  The project system in tegra tes  planning,  

estimating, scheduling,  t r ends ,  forecast ing,  analyses ,  and repor t ing  to 

ident i fy  potential  deviations from the project plan.  This ensures  that  

management can control the work by responding to deviations in a timely 

and effective manner.  
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4 .4 .4 .4  (Con t inued )  

l 'he projec t  p l a n n i n g  and cont ro l  sys tem ut i l ized on this  p ro jec t  a re  d rawn  

from an ex t ens ive  a r r a y  of manual and  computer ized  sys tems tha t  have  

been  p r o v e n  to accomplish the  following objec t ives :  

(1) P lann ing  - Define what  has  to be  done and when 

(2) R e p o r t i n g  - Repor t  what has  been  done and when 

(3) F o r e c a s t i n g  - Measure what  remains to be done  and when 

(4) Ana lyz ing  - Know what is wrong  ea r ly  and why 

(5) Cont ro l l ing  - Provide  a basis  for  co r r ec t i ve  act ion.  

The projec t  control  sys tems se lec ted  a re  flexible enough  to b e  used  d u r i n g  

the ear ly  s t ages  of the  projec t  and l a t e r  evolve smoothly into suppor t  for  

the deta i led  e n g i n e e r i n g ,  p r o c u r e m e n t ,  and cons t ruc t i on .  

4 .4 .4 .5  Adminis t ra t ive  Manager 

The Adminis t ra t ion Manager is r espons ib le  to the  Project  Di rec to r  for  the  

overal l  coordina t ion  and control  of var ious  suppor t  func t ions  associa ted  

with the p ro jec t .  He is au thor i zed  to act  on beha l f  of the  Project  Di rec tor  

in those  mat te rs  r e l a t i ng  to the  coordina t ion  of these  suppo r t  func t ions .  
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4.4.4.6  Finance Manager 

The Finance Manager, in conjunction with the Finance Department,  is 

responsible for the following functions:  

(1) The issuance and coordination of all forecasts  of cash requ i re -  

ments, advance bil l ings,  and project invoices,  as well as the 

adjustments of advance bill ings 

(2) The coordination of the functions of all accounts payable 

departments as these functions are related to this project 

C3) The preparat ion and review of a monthly project cost summary 

and other  repor ts  in conjunction with the project engineer ing 

and cost engineer ing departments .  

4 .4 .4 .7  Quality Assurance Manager 

The Quality Assurance Manager reports  to the Project Director on matters 

related tc project schedules and project coordination. Quality Assurance 

(QA) policy and s tandards  are establ ished independent  of the project .  

QA poliey and s tandards  are different  from those of Quality Control. 

The project Quality Assurance Manager's principal  responsibil i t ies include: 

(1) Prepar ing  and maintaining the Project Quality Assurance Manual 

(2) Establ ishing and documenting the QA program 

(3) Providing orientation for project organization personnel  

(4) Assis t ing with establ ishing the project Quality Records program 
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4 .4 .4 .7  (Cont inued)  

(5) Estab l i sh ing  a program of i ndependen t  audi t s  of all en t i t ies  

pa r t i c ipa t ing  in the pro jec t .  (QA audi ts  are made of project  

management ,  eng inee r ing ,  p rocurement ,  v e n d o r ,  subcon t r ac to r ,  

and cons t ruc t ion  e f fo r t s  to assure  tha t  the  completed project  

conforms to the a g r e e d  upon s t a n d a r d s ) .  

4 .4 .4 .8  Environmental  Services  Direc tor  

Environmenta l  se rv ices  for the  project  are performed u n d e r  the  di rect ion of 

the  Environmental  Services  Director  who r epo r t s  to the  Deputy  Project  

Direc tor .  He coordinates  the  envir0nmenta]  p l ann ing  and assessment ,  

envi ronmenta l  s c i e n c e s ,  heal th  and socioeconomics, and waste management 

and disposal  se rv ices  performed by  the  Cont rac tor .  He will i den t i fy  the 

n e c e s s a r y  monitoring programs needed  to suppor t  the  pe rmi t t ing  p rocess  

a n d  is i n s t rumen ta l  in i den t i fy ing  and se lec t ing  outs ide se rv ice  con t rac to rs  

to suppor t  the  environmenta l  program.  Repor t ing  to him are the env i ron -  

mental  p l a n n i n g  and assessment  manager ,  envi ronmenta l  sc iences  manager ,  

the  heal th  and socioeconomics manager  and the waste management ,  and 

d~.sposal manager .  

4 .. 4 .4 .9  Process  Eng inee r ing  Director  

The Process  Eng inee r ing  Direc tor  who r epo r t s  to the  Deputy  Project  

D i r e c t o r  is respons ib le  for the  final overal l  p rocess  des ign ,  and 

coord ina tes  con t rac to r ' s  ac t iv i t ies  with all l i eensors .  

Repor t ing  to the Process  Eng inee r ing  Director  are the p rocess  managers  in 

cha rge  of the  p rocess  areas  and ut i ] i t ies  and off s i tes .  
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4.4.4.10 Engineering Director 

The Engineering Director has overall responsibi l i ty  for the completion of 

engineer ing and design of schedule and within the budget .  

The project area managers and the engineer ing coordination manager repor t  

to the Engineering Director.  The engineer ing director  repor ts  to the 

Deputy Project Director.  

4.4.4.11 Contracts Director 

Contracts administration in the project team is under  the direction of the 

Contracts Director.  Contracts engineers  of appropriate skill levels are 

assigned as needed to meet project  requirements .  

The Contracts  Director,  repor t ing to the Deputy Project Director,  is 

responsible for contract  related matters,  such as: 

(1) Contract administration and control 

(2) Communications with contractors  and Owners' counterpar t  

(3) Supervision of contract  engineers  and clerical ass is tants  as 

required 

(4) Reporting on contract s ta tus .  

4.4.4.12 ~laterials Management Director 

The Materials Management Director repor ts  directly to the Deputy Project 

Director and has responsibil i ty for the planning,  organizing and managing 

the procurement,  inspection,  logistics,  and t ranspor ta t ion form the source 

to the point of intended use. 
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4..I .4.12 (Continued) 

Report ing to the Materials Management Director is the project procurement 

manager, logistics manager, materials coordination manager,  and inspection 

manager. 

4. ,I. 4.13 Project Procurement Manager 

T~.e project procurement manager is responsible for the purchasing and 

expedi t ing ac t i v i t y .  His duties include the following major activities: 

(1) Preparation of detailed purchas ing and expedi t ing procedures 

(2) Development of bidders  list 

(3) Development, monitoring, repor t ing,  and control of procurement 

schedules 

(4) Maintenance of the procurement document t racking  data base 

(5) Arrangement for and coordinating of expedit ing 

(6) Maintenance of the data base for material s ta tus  and repor t  

distr ibution 

(7) Monitoring all expedit ing reports  to ensure assignment dates are 

met and reports  are complete and responsive to needs.  

4..I. 4.14 Logistics Manager 

The logistics manager  is responsible for the planning and implementation of 

a logistics system that  suppor ts  the plant construct ion with timely flow of 

materials in a manner which is efficient and cost effective.  
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4.4 .4 .14 (Cont inued)  

The primary functions of the logistics manager are: 

(1) Prepara t ion  and management of the project  logist ics plan and 

p rocedure s  

(2) Part icipat ion in area r e source  s u r v e y s  

(3) Scope development  and  

marshal l ing subcon t rac t s  

administration for transport and 

(4) Maintenance of the  data base on s ta tus  of material in t rans i t .  

4.4.4.15 Materials Coordination Manager 

The materials coordinat ion manager  r epo r t i ng  d i rec t ly  to the  Materials 

Management Director  has respons ib i l i ty  for liaison be tween  the  cons t ruc t ion  

organiza t ion ,  process  con t rac to rs  and  home office on material re la ted 

mat ters .  His pr incipal  du ty  is to e n s u r e  that  the  material needs  are 

coordina ted  to minimize schedule  upse t s .  This involves  the  monitoring of 

p u r c h a s i n g ,  de l ive ry ,  p reassembly ,  and cons t ruc t ion  schedu les  to ensu re  

cont inui ty .  

4.4.4.16 Inspection Manager 

The inspection manager is responsible for the management and coordination 

of the inspection and quality control of project materials at the source of 

supply. His primary duties include the following activities: 

(1) Development of inspect ion  p rocedu re s  

(2) Coordination and control of all inspection efforts 
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~i. 4.4.16 (Continued) 

(3) Reviewing procurement documents to ensure inspection and 

quality control 1'equirements are adequately defined 

(4) Arranging inspection coordination meetings with fabricators 

(5) Reviewing fabricator quality assurance programs. 

4.4.4.17 Project Area Managers 

The Project Area Managers for process areas,  offsites,  uti l i t ies,  and 

materials handling report  to the Engineering Director.  Each is provided 

with area project engineers to provide the required project management 

coverage. 

The author i ty  of the project area manager, as delegated by the 

Engineering Director,  covers the execution of all engineering,  design and 

the coordination of procurement in his areas .  As a resul t ,  the project 

area manager is the normal authority for engineer ing matters in his area. 

4.4..4.18 Environmental Planning and Assessment Manager 

The environmental planning and assessment manager, repor t ing  to the 

Environmental Services Directc i s  responsible for regulatory compliance 

assistance in the areas of environmental  permitting, preparat ion of 

environmental impact reports ,  a n d  management of environmental subcon- 

t ractors  associated with the project. 

4.4.4.19 Environmental Sciences Manager 

The environmental sciences manager is responsible for developing and 

implementing baseline monitoring programs,  field studies,  laboratory 

analyses,  and resource management pract ices for the project.  
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4.4.4.20 Health and Socioeconomics Manager 

The health and socioeconomics manager coordinates programs in the areas 

of public and occupational heal th,  safe ty ,  socioeconomics and archaeology/ 

anthropology.  

4.4.4.21 Waste [~lanagement Disposal manager  

The waste management and disposal manager implements programs dealing 

with hazardous waste, solid waste, and wastewater management. 

4.4.5 Engineering 

The following describes engineer ing  activities (Process Engineering,  Design 

Engineering,  and Environmental Services) performed by the contractor  

dur ing  the various phases of the project.  The tasks  a r e  not defined by 

phase but  are representa t ive  of overall responsibilities of the contractor .  

4 .4 .5 .1  Processing Engineer ing 

The process engineer ing is divided into three areas of responsibi l i ty:  

Process,  Utilities/Offsites/Environmental, and Licensor Liaison. 

Specific process engineer ing  tasks  include the following: 

(i) Issue approved mdt  design basis - design bases developed 

dur ing  the feasibili ty s tudy for all process uti l i ty and offsite 

uni ts  are updated and issued 

(2) Issue process design cr i ter ia  manual - A process design cri teria 

manual is the basis for a consistent  design approach among the 

various organizations per forming  work on the project 
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4 .4 .5 .1  (Cont inued)  

(3) Conduct  Studies  - Complete any o u t s t a n d i n g  e n g i n e e r i n g  s tud ies  

and evaluat ions a f fec t ing  overall  scheme and uni t  optimizations 

not resolved or ful ly deve loped  d u r i n g  the  feasibi l i ty  s t udy  

(4) Prepare  material balance - .F ina l ize  the  overal l  material balances 

(5) Develop flow diagrams - Complete,  review with owners  and issue  

"Approved  for Cons t ruc t ion"  (AFC) p rocess  flow diagrams 

(PFD's) ,  mechanical flow diagrams (MFD's), u t i l i ty  and offsite 

sys tem diagrams 

(6) Issue  in te r face  diagrams - These  diagrams are t r ansmi t t ed  to all 

con t rac to r s  do ing  detailed e n g i n e e r i n g  to aid development  of the  

p ip ing  and control  in te r faces  

(7) Issue p rocess  equipment  Data Sheets  - Develop process  data 

shee ts  for ~1 e n g i n e e r e d  vesse l s  and  mechanical equipment  items 

(8) Issue  ut i l i ty  summaries - Prepare  ut i l i ty  summaries for all un i t s .  

These summaries re f lec t  normal and maximum flows for ut i l i t ies  

and are used  ~o develop final overal l  u t i l i ty  summaries and 

system des igns  

(9) Issue  line s iz ing - P repa re  and issue line s iz ing calculation data 

for all process  and u t i l i ty  l ines 

(10) Issue ins t rument  data shee t s  - Develop process  data for s iz ing 

control  va lves ,  safe ty  re l ie f  va lves ,  or i f ices ,  and  o the r  control  

sys tems eng inee red  i tems 
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(11) Issue metallurgical  flow diagrams - Issue a PFD marked with 

des ign condi t ions  and an indication of corros ive  compounds for 

review and comments by  corrosion eng inee r s  

(12) Issue catalyst  and chemicals requ i rements  - Prepare  catalyst  and 

chemicals r equ i r emen t s  for all uni ts .  Prepare  overall  catalyst  

and chemical summaries.  

The basic working  documents  for  all process  l icensors  is the process  

cr i ter ia  and an approved  des ign  bas is .  

These  documents  set for th  the n e c e s s a r y  information to allow the l icensors  

to develop the i r  des ign  packages  in a timely and order ly  manner .  The 

basis for the process  c r i te r ia  is the  large  scale coal tes t s .  

Lurgi  p rovides  e n g i n e e r i n g  for some of the  onsi te  process  un i t s .  To 

f u r t h e r  the Lurgi  des ign  e f fo r t s ,  na r r a t i ve  general  specifications fev 

equipment ,  p ip ing ,  and ins t rumen ta t ion  as well as s tandard  drawings  are 

p rov ided .  A r e s iden t  s taff  may be es tab l i shed  in Lurgi ' s  offices to 

coordinate  and exped i te  work.  

The l icensors  p rov id ing  detai led e n g i n e e r i n g  will p repare  packages  of 

de l iverables .  The packages  contain the  following basic process  des ign  

information: 

(1) Unit material balance 

(2) Feed,  p roduc t ,  byp roduc t  and  ef f luent  flow, composition, and 

specif icat ions 

(3) Equipment data shee ts  
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4.4.5 .1  (Continued) 

(4) Mechanical flow diagrams 

(5) Utility requirements  

(6) Block plot plan and area requirements 

(7) Process flow diagram and process description 

(8) Catalyst and chemicals requirements.  

The Lurgi data along with similar data obtained from the other process 

l icensors allow detailed work on the offsite and uti l i ty requirements to 

commence. 

The following activities are performed after  the release of procurement and 

const ruction: 

(I)  Update and revise "Approved for Construction" mechanical flow 

diagrams to include vendor information. 

(2) Maintain surveillance on various design details to assure  

compatibility with process requirements.  

(3) Provide consultation service for o ther  engineer ing disciplines and 

other  engineer ing contractors  on process related matters.  

(4) Write operat ing manuals and s tar tup ins t ruc t ions .  

(5) Provide field checkout 

completion. 

as each unit reaches mechanical 

(6) Assist ~:ith operator  t ra ining.  
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4.4.5.2 Design Engineering 

Design engineering includes all disciplines and the prescr ibed  activities 

presented in this section. 

(1) Control Systems 

The control systems work includes the following: 

Develop of instrumentat ion depicted on p r o c e s s  flow 

diagrams and mechanical flow diagrams. 

Prepare  s tandard  specifications and details. 

Prepare  detailed instrument  specifications and drawings.  

Initiation of quotation and purchase  reques t s  for 

ins t ruments ,  instrument systems and instrument  piping 

materials. 

Review instrumentation proposed for engineered (package) 

equipment. 

Assist the field instrument  specialists.  

(2) Mechanical 

Mechanical engineering performs the following tasks  for the 

project:  

Develop general mechanical system specifications. 

Develop and approve detailed specifications for mechanical 

equipment based on process duty specifications and 
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4.4.5.2 (Continued) 

incorporate  

disciplines.  

characteris t ics  required by other  design 

Prepare technical and administrative specifications for 

mechanical equipment installation subcontracts .  

Perform conceptual engineering design of special or critical 

equipment and review critical phases,  including s t ress  

analysis ,  welding, re f rac tory ,  sealing, lubrication,  power, 

and other  related mechanical considerations.  

Prepare and initiate requests  for quotation for mechanical 

equipment,  to ensure receipt of complete and comparable 

quotat ions.  

Perform a total technical and commercial review of 

quotations and select vendors  to assure specifications 

compliance and best buy.  

Evaluate and specify shop test  procedures ,  witness special 

performance tests  and monitor quality assurance programs. 

Review and approve machinery and equipment vendor  

documents. 

Assist construct ion in set t ing s tandards  for field installation 

and provide technical assistance when necessary.  

Provide technical assistance during shop fabrication and 

field construct ion.  
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4.4.5.2  (Continued) 

Perform complete spare par t s  program including 

s tandardizat ion,  se lect ion,  and purchase  of spare par t s .  

(3) Electrical 

The Project Electrical Engineer has responsibi l i ty  for the 

following electrical engineer ing activit ies:  

Review exis t ing  studies and cr i ter ia  and establish a basis 

for design.  This entails a detailed review of site conditions 

and applicable codes and s tandards .  

Review and finalize unit and plant load data and develop an 

electrical d is t r ibut ion system. As par t  of the system 

development, establish voltage levels,  determine quant i ty  

and size of substa t ions ,  and inves t iga te  methods of 

dis t r ibut ion.  

Review and finalize power source for construct ion phase and 

plant operation.  The power company which provides 

service in the vicini ty  of the plant site is contacted to 

establish details of construction and plant operational power 

supply.  A rate s t ruc tu re ,  voltage level, number of l ines,  

location and definition of in ter faces ,  metering and re laying 

requirements  is establ ished.  Temporary diesel generator  

units  are provided for all or a par t  of construct ion power. 

Design drawings are developed in sufficient detail for 

procurement and installation of equipment and material. 

They define interface of the system with the ut i l i ty and 

with the various process  uni ts .  
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4 .4 .5 .2  (Cont inued)  

(4) C i v i l - S t r u c t u r a l - A r c h i t e c t u r a l  

The C iv i l -S t ruc tu ra l  group performs the  work desc r ibed  below: 

Pre l iminary  s i te  s u r v e y s  - Ass is t  in the  or ien ta t ion  of the  

p l an t - s i t e  from the s tandpoin t  of soil cha rac t e r i s t i c s ,  

access ib i l i ty ,  e a r thwork ,  h y d r o l o g y ,  d ra inage ,  and o ther  

re la ted  fac tors .  

Soils c r i t e r ia  - Select a soils consu l tan t  for  the 

comprehens ive  soils inves t iga t ion  and par t i c ipa te  in the  

formulation of ea r thwork  and foundat ion c r i t e r ia .  

Maps - Obtain aerial  photos and topographic  or o the r  t ypes  

of maps as r equ i red  for the  projec t .  

Ponds - Provide detai led eng inee r ing  des ign  of l in ing 

sys tems  for all l iquid conta inment .  

Solids disposal  faci l i ty  - Provide e n g i n e e r i n g  suppor t  for 

solid waste disposal .  

P r o p e r t y  plan - Select s u r v e y o r s  and pa r t i c ipa te  in the 

legal  s u r v e y i n g  and  es tab l i shment  of bench  marks ,  

e levat ions  and coordinate  sys tem for the p r o p e r t y  line and 

cons t ruc t ion  base  l ines .  

The  Arch i t ec tu ra l  ac t iv i t ies  include the following: 

Provide final des ign  of p lant  bu i ld ings .  

P repare  bu i ld ing  specif icat ions  and d rawings .  
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4.4.5.2 (Continued) 

Prepare computations, drawings, and specifications for 

heating, ventilating, air conditioning, and plumbing 

systems. 

Prepare building material requisitions and subcontracts. 

Monitor and approve vendor engineering drawings and 

schedule any required reviews. 

Assist in the inspection during construction of the 

buildings. 

(5) Vessels 

The vessel engineering tasks include the following: 

Prepare vessel design drawings. 

Coordinate with construction rigging specialists. 

Prepare bid analysis and purchase requisitions for vessels. 

Conduct shipping studies, i . e . ,  shop vs. field fabrication. 

Provide construction support for field fabricated vessels. 

(6) Pipin~ 

The piping activities include the following: 

Establish requirements for piping materials and develop and 

issue detailed material specifications. 
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4.4.5.2 (Continued) 

Produce the piping line list to 

commodities and per t inent  line data. 

tes t ing data.  Prepare summary 

calculations. 

identify systems and 

Produce field pressure  

of wall thickness 

Determine bulk piping material requirements,  initiate bid 

and purchase order  requests ,  and produce bills of material 

for purchase of bulk materials. 

Develop piping systems to ensure  safety in operation and 

economy of installation. Considered are forces,  s t resses ,  

and strains on piping systems and equipment due to thermal 

expansion, vibrat ions,  pulsations,  and loads from all 

sources.  Also establish Piping Stress Specification. 

Establish requirements for insulat ion,  paint ing,  coating and 

wrapping materials, cathodic protect ion,  and develop 

detailed material and application specifications. 

Prepare plot development layout design models. 

(7) Environmental Engineering. 

Environmental Engineering provides consult ing and engineer ing 

design services to the other  engineer ing disciplines for all 

environmental treatment and control systems to ensure  compliance 

with federal ,  s ta te ,  local and tr ibal  requirements .  
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4.4.5.3 Environmental Services 

Applications for required permits commence immediately upon release of 

preliminary engineer ing.  The engineer ing contractor  coordinates the effort 

to obtain environmental permits and acts as project manager for 

environmental consultants  on the project .  The following specific activities 

are performed in each of the major environmental areas.  

( i )  Environmental Planning and Assessment 

Regulatory reconnaissance studies 

Identification of applicable environmental control 

Technologies and design cr i ter ia  

Permit applications 

Public part icipation programs 

Environmental reconnaissance studies 

Environmental Assessments/Environmental  Impact 

Reports/Environmental  Impact Statements 

Urban and regional planning studies 

(2) Environmental Sciences 

Provide scientific support  for the evaluation and /o r  mitgation of 

environmental impacts including air  emissions, wastewater 

eff luents,  land reclamation and revegetat ion,  and development of 

s tandards  and compliance cri ter ia .  
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(3) Health and Socioeconomics 

Baseline socioeconomic studies 

Assessment of Toxic and hazardous subs tances  

Analysis of occupational health and safety 

requirements 

regula tory  

Develop health and safety plan 

Archaeological, anthropology, and human resource analysis 

(4) Waste Management and Disposal 

Characterization of hazardous wastes 

Disposal site assessment 

Development of disposal plan for solid and liquid wastes 

Support  design of disposal system 

4.4.6 Materials Management 

Materials management encompasses the complete spectrum of material related 

activity from the formation of initial s t ra tegic  planning through 

development of project specifications and quant i t ies ,  purchas ing ,  quality 

control,  preassembly,  t r anspor t ,  receipt ,  and release for installation into 

the plant.  

Integrated computerized material systems are used for the execution of this 

project .  These systems provide control mechanisms that  generate prompt 
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4.4.6 (Cont inued)  

feedback  and except ion r e p o r t s .  They  are tai lored to this  project  with the 

bui l t - in  f lexibi l i ty to accommodate condi t ions ,  such as marshall ing y a r d s ,  

subassembly  points  and o t h e r  component  fabricat ion before  de l ivery  to the 

jobsi te .  The sys tems are capable  of monitor ing the s ta tus  of materials 

f u rn i shed  by  subcon t rac to r s  e n g a g e d  in the cons t ruc t ion  effort  as well as 

the s ta tus  of those  p u r c h a s e d  by the o the r  process  eng inee r ing  

con t rac to r s .  

Other  f ea tu res  of the  sys t em p rov ide  for the  control  of material at 

p reassembly  locations such  as a pipe fabrication shops  and modular 

assembly y a r d s .  The sys tem must  also be capable of al locating bulk  

material in a p r io r i ty  s e q u e n c e  based  on the cons t ruc t ion  schedule .  In 

addi t ion,  comprehens ive  data  o u t p u t s  are  r equ i red  for use in formulat ing 

stat is t ical  corre la t ions  and p ro jec t ions  for use in projec t  material 

management and p r o g r e s s  r e p o r t i n g .  

The following add re s se s  some of the  specif ic material management areas and 

act ivi t ies  pe r fo rmed .  

4 .4 .6 .1  Log~istics 

One of the ear ly  objec t ives  is to formulate  a logistics plan cover ing  the 

flow of materials from the  sou rce  to the  point  of installation at the  jobsite.  

The logist ics  plan comprises  a bas i s  for  des ign ,  procurement  and de l ivery  

of project  materials to the c o n s t r u c t i o n  work force. The plan addresses  

the  following: 

(1) Prefabr ica t ion  of e q u i p m e n t  and materials into optimum size 

modules 

(2) Location of subassembly  facil i t ies 
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4.4.6.1 (Continued) 

(3) Location of shop fabrication facilities for piping and steel work 

(4) Location of freight  marshalling and /o r  s taging areas 

(5) Resource survey of area su r round ing  the construct ion site to 

es tabl ish capability of local fabr ica tors  and vendors  

(6) Optimum source locations to minimize material handl ing and 

t ranspor t  costs 

(7) Rail and road access to construct ion site 

(8) Modes of t ransport  for specific items of equipment and types  

(9) Procedure and controls required to accomplish the logistics plan 

(10) A t ranspor ta t ion survey of viable routes from vendors  plants  

and /o r  from inland waterway points  to the job site. 

4 .4.6.2 Materials Coordination 

Careful planning and execution is car r ied  out to ensure  materials are 

identif ied,  purchased ,  delivered, and erected with a minimum of schedule 

in te r rup t ions .  Comparison of material need dates with design and 

procurement schedule are a continuous act ivi ty  dur ing the life of the 

project.  

The materials coordination function uti l izes information ext rac ted  from 

various material control and s ta tus  r epor t ing  systems to determine and 

minimize schedule conflicts. It ensures  the two-way communication of 

material needs and availability between the  construction forces,  process 
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4.4.6 .2  (Continued) 

contractors ,  fabrication and preassembly ya rds ,  and the home office 

project management. 

4 .4 .6 .3  Procurement 

A procurement plan is p repared  dur ing the design of the project and will 

contain the following elements as a minimum: 

(1) A statement on the role of procurement as related to overall 

materials management, logistics,  and procurement philosophy for 

project execution 

(2) A procurement procedure  including s tandard documentation 

(3) A flowchart showing rout ing of procurement documentation 

(4) Recommended vendors list 

(5) A system for the scheduling,  monitoring, and control of 

requisi t ions for equipment and bulk materials 

(6) A system for monitoring and control of vendor  progress  and 

deliveries 

(7) A procedure for field procurement 

(8) A backcharge procedure. 
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P u r c h a s i n g  act iv i t ies  inc lude  the  following: 

(i) Reques t s  for  Quotat ions - Genera l ly ,  all equ ipment  and material  

p u r c h a s e s  a re  based  on competi t ive b ids  from t h r e e  or  more 

acceptable  v e n d o r s  

(2) Local vendo r s  - An e f fo r t  is maintained to maximize the  use  and 

involvement  of companies  located in t he  a rea  s u r r o u n d i n g  the  

plant  site 

(3) Bid summaries - Bid summaries  are  p r e p a r e d  for  all p u r c h a s e s .  

Each summary inc ludes  t e chn i ca l ,  commercial,  b u d g e t ,  and  o the r  

fac tors  and  the recommendat ion 

(4) P u r c h a s e  o rde r s  - Pu rchase  o r d e r s  are  i s sued  a f t e r  rece ip t  of 

bid summaries and c o r r e s p o n d i n g  requ is i t ions  for  p u r c h a s e .  

P u r c h a s e  o r d e r s  inc lude  commercial and technica l  detail  developed 

for the  p ro jec t .  

When quota t ions  are  solicit ied or  p u r c h a s e  o r d e r s  a re  p laced  with com- 

panies  in the  United Kingdom, Cont inenta l  Europe ,  or  J a p a n ,  the  Con- 

t r a c to r  ut i l izes the se rv i ces  of an affiliate p r o c u r e m e n t  office located  in the  

v e n d o r ' s  geographica l  a rea .  The  affil iate p rov ides  ass i s t ance  in the :  

(1) Development  of accep tab le  qual i f ied b i d d e r s  

(2) I s suance  of i nqu i r i e s  

(3) Handl ing v e n d o r  que r i e s  and  r e l ay ing  information d u r i n g  the 

b idd ing  s tage  
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(4) Expediting and forwarding vendor ' s  quotation via courier mail 

service 

(5) Handling queries  with vendor  dur ing the evaluation stage 

(6) Placement, i ssuance,  and administration of purchase orders  

(7) Expediting, inspection,  and traff ic  coordination. 

Other procurement activities performed as par t  of the procurement plan 

include the following: 

(1) A purchas ing  group is set up at or near the construction site to 

develop quotations,  summarize quotations, and place purchase  

orders  for field originated requisist ions.  Personnel experienced 

in field procurement are ass igned to this operation 

(2) The field procurement effort  includes the management and 

coordination of backcharges  against suppliers for correction, 

rework and repair  of damages causing extra  work by 

construction forces 

(3) Expedit ing,  monitoring, and s ta tus  report ing on all materials and 

equipment purchased for the project are done by the expediting 

group,  with project direction by  an expediting coordinator 

(4) Source inspection procedures  are developed and used uniformly 

by all entities engaged on this project.  The report ing systems, 

forms and s t ruc tu re  is identical worldwide. Agencies, when 

employed, also utilize the project procedures and report ing 

systems. 
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(5) Source inspect ion activities commence with vendor  surveys  and 

the review of project specifications for inspectable materials. 

Purchase orders  for inspectable materials t r igger  detailed 

inspection act iv i ty ,  which begins with contact to establish source 

location, s ta tus  of raw materials, s ta tus  of drawing and welding 

procedure approvals ,  and verif icat ion of s tar t  of fabrication 

dates.  At the appropriate time, a formal inspection assignment 

is generated and sent to the inspect ion office located in the 

geographical area of supply. 

4.4.6 4 Systems 

On-line computerized systems are utilized to provide surveillance and 

control over material re la ted  events .  All materials used in the project are 

included regardless of the material source or the  ent i ty  originat ing the 

material requirement.  

A system or systems is requ i red  to aid in management of: 

(1) Civ i l / s t ruc tura l /a rch i tec tura l  commodities 

(2) Machinery and equipment 

(3) Piping bulk materials 

(4) Electrical bulk materials 

(5) Instrument materials 

(6) Procurement documents 

(7) Warehouse inventories 
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(8) Design engineer ing documents 

(9) Vendor drawings and o ther  information. 

4.4.6.5 Contracts 

Contract ing as required to meet project requirements are developed in 

consultation with the Owners to meet the requirements of the prime 

contract .  

The initial activities of the contracts  group include the establishment of 

project contract ing procedures ,  identification and prequalification of 

bidders ,  and formulation of a b idders  list for approval by the Owners. 

Emphasis is placed upon the early identification of qualified contractors  

who ultimately are selected to bid on construction contracts .  In addition 

contracts  are written and awarded, as required,  to s u p p o r t  engineering 

and project activit ies.  

A preliminary examination of requirements indicates that  the contracts  

l isted below may be required dur ing  the engineering phase.  

(1) Coal sampling and tes t ing  program 

(2) Solid waste disposal plan 

(3) Coal processing 

(4) Soil investigation 

(5) Site preparat ion 
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(6) Railroad spur inquiry 

(7) Fencing 

(8) Access roads 

(9) Surveying inquiry 

(I0) Camp construction 

(11) Camp catering, housekeeping, and management 

(12) Cooling towers 

(13) Tankage 

(14) Air separation plant 

(15) Freight forwarding 

(16) Preassembly yard inquiry.  

Other contracts may be initiated to facilitate planning and development of 

permit applications. 

Contracts administration is required in the field, prior to start of effective 

construction, on the following contracts awarded from the engineering 

office: 

(1) Site preparation 

(2) Soil investigation 
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(3) Fencing 

(4) Roads 

(5) Utilities supply 

(6) Camp construction 

(7) Camp management. 

During effective construct ion,  field administration is required for several 

contracts  which are initiated in the engineering office, but may be awarded 

in the field. Examples of these are: 

(1) Railroad spurs  

(2) Roads 

(3) Camp management renewal 

(4) Surveying 

(5) Cooling towers 

(6) Oxygen plant 

(7) Buildings. 

Depending upon prime contractual  arrangements ,  contracts  which will be 

init iated,  awarded, and managed at the site may include: 

(1) Tankage 
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(2) Insulation 

(3) Painting 

(4) Final grading and paving of roads 

(5) Fencing 

(6) Field support  services.  

4.4.7 Construction 

The purpose of this section is to present  a preliminary plan for 

construction management of the project.  A candidate plant site, Site 1, is 

s i tuated about 16 miles west of Hardin, Montana on the Crow Indian 

Reservation.  An al ternate location, Site 23, also on the Crow Indian 

Reservation,  is about 16 miles east of US Highway 87 and three miles north  

of the Montana-Wyoming border .  It is estimated that  the project will 

require th i r ty - s ix  months and seventeen million total field man-hours from 

the s tar t  of site work until  mechanical completion of the facility for ei ther 

site. At this preliminary stage, pr ior  to any detailed engineer ing being 

accomplished, construction planning is proper ly  limited to ascertaining 

general management requirements and invest igat ing areas which may impact 

project feasibili ty.  
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4.4.7.1  Construction Services 

Typically the construct ion contraetor  provides the following general  

services:  

(1) Preconstruct ion services dur ing  the formative s tages  of the 

project as par t  of the engineer ing task force team (covered in 

more detail in the following paragraph)  

(2) Requirements for temporary cons t ruc t ing  facilities such as 

offices, warehouses,  s torage ya rds ,  construct ion shops,  

construction tools and equipment, and construction consumable 

supplies 

(3) Requirements for the construct ion camp community and related 

facilities 

(4) Preliminary work schedules and budge ts  consis tent  with the 

engineer ing  and procurement plan 

(5) Schedules and cost controls for the construct ion effort  within the 

framework establ ished for the project 

(6) Construction management and superv i so ry  personnel ,  and craft  

labor,  as needed for construction of the plant and related 

temporary facilities 

(7) Construction progress  and cost monitoring and report  system 

(8) Construction consumables, supplies ,  tools, and construct ion 

equipment" for direct hire labor 

(9) Facilities and systems to maintain and control construct ion tools, 

equipment,  fuel supplies,  ut i l i t ies,  and communication systems 
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(10) Jobsi te  p rocurement  and account ing  requ i rements  

(11) Rec ru i t i ng  and t r a i n i n g  p rocedures  for d i rec t  h i re  labor  

(12) Onsi te  t r a n s p o r t a t i o n  and medical facil i t ies for  cons t ruc t ion  

pe r sonne l  

(13) A system of material  control  tha t  inc ludes  jobsi te  r ece iv ing ,  

ident i f ica t ion ,  s to rage ,  d i s t r i bu t ion ,  and ut i l iza t ion 

(14) Prepara t ion  ( award ing ,  monitor ing,  and coord ina t ing)  of con-  

s t ruc t ion  con t rac t s .  

(15) Personnel  an sys tems  to control  the  qual i ty  of the work 

(16) In te r face  with local community organiza t ions .  

An impor tant  and often u n d e r s t a t e d  por t ion of the  con t rac to r ' s  scope of 

work is the  p recons t rue t ion  se rv ices .  The success  of the  project  will be 

measured in terms of the  e f fec t iveness  of the  total  f r o n t - e n d  ef for t .  In 

o rde r  for  the  project  to move smoothly into the  f ield,  cons t ruc t ion  

par t ic ipa t ion  d u r i n g  the p l ann ing  and des ign  phase  allows the t a sk  force to 

funct ion as a complete team from the  onset ,  so tha t  when the  cons t ruc t ion  

team moves into  the field,  eve ryone  is r eady  with coord ina ted  e n g i n e e r i n g ,  

p rocuremen t ,  and cons t ruc t ion  p lans .  Key cons t ruc t ion  team members are 

a s s igned  to the project  as ea r ly  as possible  for th i s  phase .  Some of the 

t a sks  tha t  are accomplished d u r i n g  th i s  per iod are :  

(1) Select the  cons t ruc t ion  management team and cons t ruc t ion  

con t rac to r  candida tes  

(2) Provide detai led def in i t ions  of cons t ruc t ion  respons ib i l i t ies  
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(3) Select construction management systems to be used on the 

project 

(4) Prepare preliminary field organization char ts  

(5) Participate in the preparat ion of the Project Procedure Manual 

(6) Complete the construct ion facilities and community plan and 

initiate design and procurement cycles for buildings and 

equipment 

(7) Participate in preparat ion of detailed estimates 

(8) Provide eonstruet ibi l i ty  input to design engineering 

(9) Develop field document control procedures 

(10) Establish field inspection and quality control procedures  for the 

project 

(11) Prepare a detailed industr ia l  relations plan to include a conflict 

cont ingency plan 

(12) Perform a survey of labor and housing availability and develop 

recrui t ing  and t raining programs 

(13) Participate in development and preparat ion of a master project 

schedule 

(14) Participate in development of logistics plans 

(15) Set up the field cost control system 
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(16) Participate in the development of a detailed budget  for the 

overall cost system 

(17) Define computer-aided system utilization and prepare  a system 

plan 

(18) Plan and select jobsite data processing telecommunications 

equipment and facilities 

(19) Develop a site communications plan 

(20) Finalize construction equipment and tooling requirements 

(21) Update manpower 

description 

requirements and categorize by work 

(22) Determine specific needs for craf t  labor t raining programs 

(23) Develop tax and insurance instruction 

(24) Prepare  accounting journals and ledgers  

(25) Develop project billings review and post ing procedures  

(26) Develop payroll  i n s t r u c t i o n s -  ra tes ,  checks,  overtime, etc 

(27) Prepare  accounts payable procedures  

(28) Develop project timekeeping procedures  and manpower control 

(29) Develop subcontractor ' s  progress  billings submittal and posting 

procedures  
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(30) Establish size and scope of contract  packages 

(31) Negotiate with contractors  for early services 

(32) Release orders  for ear ly  field materials 

(33) Establish the safety  program and prepare  safe ty  manual 

(34) Determine the f i rs t -a id  requirements 

(35) Establish site secur i ty  control plan and procedures .  

4.4.7.~ Selection of Management Personnel and Support  

The contractor  must provide a slate of qualified candidates fbr both his 

home and field construction staff .  Contractors  home office provides 

technical support  in the areas of safe ty ,  secur i ty ,  quali ty control,  

procurement,  personnel ,  contract  management, material control,  f inance,  

and cost and scheduling controls.  

These personnel  are part  of the organization developed to manage the 

project ,  as previously  set forth in the project organization section of the 

management plan. 

4 .4 .7 .3  General Approach 

This plan is based on accomplishing site preparat ion for the ent i re  facil i ty,  

and installation and activation of the basic construct ion community 

beginning early in the f irs t  construct ion season. This allows effective 

construction to begin dur ing  the fi1"st season, resu l t ing  in a planned 

mechanical completion of all uni ts  by the end of the th i rd  calendar year .  

Using direct hire labor, it is expected that  a selective,  extended work 
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week will be r equ i r ed  dur ing  the summer cons t ruc t i on  per iod.  This  plan 

inc ludes  subcon t rac t  of special ty t a s k s  such  as community management ,  

pa in t ,  insu la t ion ,  t ankage ,  roads,  f enc ing ,  and  the  ra i l road to qual if ied 

local con t rac to r s .  

:Co provide effec t ive  control of a projec t  of th i s  magni tude ,  the  p lan t  is 

divided into geographica l  cons t ruct ion  zones approximate ly  equal  in labor  

manhours  and scope.  The zone manage r s  repor t  to the  cen t ra l  

cons t ruc t ion  organiza t ion  responsible  for  t he  total  projec t .  In p r inc ipa l ,  

each zone management team funct ions  autonomously  in i t s  a reas  of 

r e spons ib i l i ty  u n d e r  the direction of the  cen t r a l  cons t ruc t ion  management .  

]in addi t ion to i t s  responsibi l i t ies  to the  project  d i rec to r ,  cen t ra l  

cons t ruc t ion  management handles  those func t ions  which lend themselves  to 

cent ra l iza t ion ,  and in th is  sense act  as a se rv ice  cen te r  to the  zones.  

Centra l ized se rv ices  include items such  as p e r s o n n e l ,  p rocurement ,  qua l i ty  

control ,  s a f e ty ,  s e c u r i t y ,  material cont ro l ,  management r e p o r t i n g ,  f inance ,  

payrol l  adminis t ra t ion ,  contract  management ,  and  common ut i l i t ies .  

It is expec ted  tha t  work r equ i r ing  cost ly  p ro tec t ion  and ~nefficient labor  

ut i l izat ion,  such  as placement of concrete  in cold wea ther ,  will be held to a 

~inimum. Cons idera t ions  for winter  work will be reviewed each fall and a 

determination made of the ex ten t  and  economics of cold weather  

.~onstruction n e c e s s a r y  to assure  maintaining schedule .  

Work done d u r i n g  the p recons t ruc t ion  per iod  p rov ides  the  bas is  for and 

will resu l t  in a more detailed plan.  This  n e x t  level  of p l ann ing  will re ta in  

f lexibi l i ty  to allow cons t ruc t ion  management to cope with unp lanned  even t s  

as t hey  occur .  

The cons t ruc t ion  schedule  is based upon mobilization b e g i n n i n g  in J a n u a r y  

of 1986 and ini t ia l  field move-in to begin  s i te  p repa ra t ion  and the ins ta l l a -  

t ion of cons t ruc t ion  fad l i t i e s  as soon as  wea ther  permi ts .  S ta r t  of 
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ef fec t ive  cons t ruc t ion  is p lanned  for  mid-1986 with the  f irst  concre te  pours  

and u n d e r g r o u n d  piping and d ra in -  age sys tems .  Mechanical completion is 

an t ic ipa ted  at the  end  of 1989, however ,  some cons t ruc t ion  workers  will be 

on the  si te  unti l  mid-1989 to complete i tems such  as insulat ion and pa in t ing  

and to ass is t  the  plant  opera t ions  in commissioning and s ta r t ing  up the  

p lant .  The cons t ruc t ion  schedule  is graphica l ly  shown on the  master  

schedule  p r e s e n t e d  in Section 4.4.2 of the  work plan.  

4 .4 .7 .4  Const ruc t ion  Facilities and Community (Camp) 

Allowances are p rov ided  in the  est imate to cove r  the  expec ted  requ i rements  

for t emporary  cons t ruc t ion  facilities inc lud ing  cons t ruc t ion  equipment  and 

poss ib ly  for  a s ingle  s ta tus  hous ing  camp to be located adjacent  to or  near  

the  se lec ted  plant  si te .  

Ident ical  cons t ruc t ion  facil i t ies will be r e q u i r e d  for e i the r  Site i or 

Site 23. Provisions are made in the  estimate for:  

(1) Central  and zone warehous ing  

(2) Centra l  and zone office bui ld ings  

(3) Central  pipe shop 

(4) Central  i n s t rumen t  and electrical  shop 

(5) Zone craft  shops  

(6) Central  motor pool and  equipment  repa i r  shop 

(7) Central  ut i l i t ies  i nc lud ing  power genera t ion ,  water ,  and sewage 
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(8) First  aid stations 

(9) Secur i ty ,  ambulance, and fire control equipment and buildings 

(10) Area t ra i lers  and shelters as requi red .  

Power generat ion may not be required if  arrangements  can be made to 

br ing  power lines to the site in time to meet construction requirements .  If 

a camp site is needed and located adjacent to the plant site,  i t  will be 

possible to have central  power, water, and sewage systems.  

4.4.8 Operations 

Operations of the facility commences with the beginning of the s tar tup  

phase. As units  are mechanically completed, the contractor  t u rns  the 

units  over to the owners for s ta r tup .  The systems have been cleaned and 

are ready for charging the system with the necessary  catalysts  and 

chemicals. The contractor has prepared the operat ing manuals describing 

the s ta r tup  procedures  for each unit .  Operations personnel  have received 

the necessary  t ra in ing at similar type  plants and have familiarized 

themselves with all aspects of the facili ty and i t s  s ta r tup  procedures .  

Utility uni ts  such as water t rea t ing ,  boilers,  power generat ion,  air and 

ni t rogen,  oxygen plant and the coal and ash handl ing facilities are s tar ted 

init ial ly.  As these units come onstream, the gasifier is tested and the 

crude gas ~lared. Subsequently the various prccess  units  are 

commissioned and gas production begins .  As soon as the product gas 

meets specification, the gas is routed to the pipeline for del ivery to the 

market.  This pe1~iod of preproduction is estimated to take approximately 

six months. 
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4.4.8  (Cont inued)  

Af ter  SNG s ta r t s  to flow to the  marke t ,  i t  is est imated that  approximately 

six addit ional  months will be r e q u i r e d  to r each  full product ion .  

The operations and maintenance of the plant require approximately 850 full 

time employees. This includes the following breakdown: 

Employees 

( I )  Staff  - 20 

(2) Opera t ing  - 416 

(3) Maintenance - 414 

These  numbers  are  based  on the  Base Case p r o d u c i n g  expor t  power .  It 

inc ludes  pe r sonne l  for ope ra t ing  the  water  p ipel ine  system, ash disposal  

sys tem and the  gasif icat ion p lant .  The opera t ions  of the gas pipel ine 

facili ty are not inc luded  in these  numbers .  A prel iminary organizat ion  

char t  is p r e s e n t e d  in Figure  4.4-3 and dep ic t s  some of the key  posi t ions 

for the  opera t ions  phase .  
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