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FOREWORD 

Ea r l y  i n  the 1 970s , the Bu i l d i ng Research Adv i sory Board began to ca l l 
atten t i on to the I ncreas i ng l y  cr i t i ca l  s i tuat i on a r i s i ng from the fa i l u re 
to dea l effect i ve l y  w i th r i sks I n  cons t ruct i on .  R i sks to l i fe , of bod i l y  
I nj ury , to the hea l th of workers and the pub l i c ,  and o f  property damage 
were not the on l y  concerns . The r i sks of cos t l y  de l ays due to dec i s i ons 
made and dec i s i ons del ayed , compounded by the I ncreas i ng s i ze and comp l ex i ty 
of many l a rge-sca l e  pub l i c  serv i ce projects , were hav i ng an adverse I mpact 
upon both pa rt i c i pants I n  the const ruct i on process and the genera l pub l i c ,  
wh i ch u l t i mate l y  mus t  bea r the burden o f  any cos ts entai l ed .  Ass i s ted by 
sma l l  gran ts from the p r i vate sector , the Board was ab l e  to b r i ng th i s  
s i tuat i on to the forefront o f  d i scuss i on and debate , and th i s  effort l ed 
to the sponsorsh i p  of the Exp l oratory Study of Respons i b i l i ty ,  L i ab i l i ty ,  
and Accountab i l i ty for R i sks I n  Construct i on reported on here i n .  

Dur i ng the three works hops and the conference conducted as part of th i s  
study , many of the mos t c r i t i ca l  I s sues now have been b rought I n to focus 
and many sound sugges t i ons for I mprovement have been made . Needed now I s  
a conce rted effort to deve l op act i on programs that w i l l  produce the needed 
I mprovements and changes i n  both pub l i c  and pr i vate po l i cy and procedures 
to the end that r i sks to be assumed w i l l  be more adequate l y  unders tood , 
assessed , and ag reed upon by a l l pa rt i es to the const ruct i on process ,  
I nc l ud i ng the pub l i c ,  and that respons i b i l i ty ,  l i ab i l i ty ,  and accountab i l 
I ty w i l l  be prope r l y  and equ i tab l y  ass i gned and accepted I n  a respons i b l e  
manner .  

The Boa rd s t rong l y  urges that th i s  exp l oratory effort , wh i ch I nvo l ved so 
many creat i ve and respons i ve I nd i v i dua l s ,  be car r i ed forwa rd by I n i t i at i ng 
a ser i es of s i mu l taneous I n-depth stud i es that w i l l  l ead , over the nea r 
te rm , to pos i t i ve programs of recommended act i on .  The Boa rd p l ans to con
t i n ue I ts efforts I n  the be l i ef that the nat i on must  f i nd a way to reso l ve 
the comp l ex I ssues I nvo l ved and to rea l i ze the benef i ts that can accrue to 
soc i ety from techno l og i ca l  I nnovat i on and t i me l y  and cos t-effect i ve const ruc
t i on that I s  env i ronmenta l l y and otherwi se sound . 

v i i 
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Chapter I 

SUMMARY CONCLUSIONS AND RECOMMENDATIONS 

The conc l us i ons and recommendat i ons that fol l ow  were formu l ated by the 
Bu i l d i ng Research Adv i sory Board Comm i ttee on Respons i b i l i ty ,  L i ab i l i ty ,  
and Accountab i l i ty for R i s ks I n  Construct i on and represent the judgments 
of the Commi ttee membe rs , based on I nformat i on  obta i ned from three work
shops and a s umma ry conference conducted dur i ng th i s  expl oratory s tudy . 
The support for these conc l us i ons  and recommendat i ons l i es sol e l y  I n  the 
judgment of the Comm i ttee ; however ,  the reader may assess the soundness of 
these judgments by study i ng the workshop and conference mater i a l  presented 
I n  Chapters I l l ,  I V ,  and V of th i s  report . 

The Comml ttee • s  exp loratory effort resu l ted i n  a rather c l ear  art i cu l at i on  
of the prob l ems assoc i ated w i th respons i b i l i ty ,  l i ab i l i ty ,  and accountab i l 
I ty for r i sks and estab l i shed that , I n  the op i n ion of a respected body of 
author i t i es I n  the f i e l d ,  these prob l ems a re ,  I n  turn , I n t i mate l y  re l ated 
to the rap i d l y  esca l at i ng cos ts of con s t ruct i on and the I ncreas i ng del ays 
I n  de l i very of v i ta l l y  needed fac i l i t i es .  Add i t i ona l l y ,  an ove r r i d i ng 
observat i on of the Comm i ttee , and one repeated l y  expressed by the part i c i 
pants I n  the workshops and s umma ry conference , I s  that the po l i cy and 
procedura l I ss ues I nvo l ved I n  ass i gn i ng respons i b i l i ty ,  ach i ev i ng account
ab i l i ty ,  and  es tab l i sh i ng l i ab i l i ty for r i s ks In  the creat ion and  ut i l i za
t i on of phys i ca l  fac i l i t i es are common to a l l heavy construct i on ,  rega rd l ess  
of  type . The same bus i ness , persona l ,  and  profess i ona l  t rad i t i ons  and  bus t 
ness , f i nanc i a l , and l abor re l at i onsh i ps genera l l y  perta i n  even though on 
some p rojects spec i f i c  t rad i t i ons , pr i nc i p l es ,  pract i ces , and re l at i onsh i ps 
can be more s i gn i f i cant , depend i ng on the type , sca l e ,  durat i on ,  and owner
sh i p  of the g i ven p rojects . 

The Commi ttee be l i eves that reso l ut ion of these I ss ues must become a p r i ma ry 
concern of a l l part i es to the cons truct i on process as wel l as to the nat i on 
as a whol e  I f  the soc i eta l goa l of greater eff i c i ency and effect i veness I s  
to be ach i eved . To th i s  end , I t  recommends that the d i a l ogue that has been 
I n i t i ated be con t i nued on a more s t ructured bas i s  so that I ts conc l us i ons 
and recommendat i ons  can be adequate l y  debated and pos i t i ve courses of 
remed i a l  act i on  deve l oped . Spec i f i ca l l y ,  the Commi ttee recommends that a 
cont i nu i ng effort be i n i t i ated to car ry forward the work that has been begun 
and to es tab l i sh procedures whereby i nput from a l l pa rt i es to the process -
owne r ,  des i gner , cont ractor , l abor , manufacturer and supp l i e r , i nsurer  and 
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bonder ,  the l egal profess i on ,  al l l evels of govem.ent , and the genera l 
pub I i c--can be brought to bear i n  devel op i ng the needed spec i f i c  rec:ollllenCied 
courses of act i on  that wi l l  br i ng about a resol ut i on  of the i ssues and 
construct i ve change . 

The part i c i pants i n  the exploratory effort i dent i f i ed cr i t i ca l  prob l ess 
as they have exper i enced them i n  the course of the i r day to day operat ions 
and have offered potent i a l  sol ut i ons to those problems . These problems 
and the i r  poss i b l e  sol ut ions are reflected i n  both the genera l and spec i f i c  
conc l us i ons and recommendat ions of the Comm i ttee presented bel ow .  

A .  CONCLUS I ONS 

The genera l  concl us i ons of the Comm i ttee are that : 

I. There i s  no clear understand i ng and recogn i t i on  on the part of all 
part i es to the const ruct i on  process that r i sks are i nherent i n  
construct i on -- i . e . , some are avo i dab l e  and some are unavo i dab l e ,  
but these nust be i dent i f i ed  and analyzed and respons i b i l i ty and 
I i ab i  1 i ty for them BUSt be equ i tably ass i gned and cont i nuous l y  
mon i tored to mi t i gate the i r i nc i dence and adverse i ...,act on the 
process . 

2 .  There i s  no adequate sys tem or mechan i sm i n  genera l appJ i cat ion 
at the present t ine for c learly  and equ i tably ass i gn i ng respons i 
b i l i ty an d  l i ab i l i ty for r i sks i n  const ruct i on .  

I n  add i t i on , the Commi ttee d raws the followi ng spec i f i c  concl us i ons :  

I. OeJays that cannot be known or pred i cted adequately resul t i n  the 
greatest l osses to a l l part i es to the const ruct ion process but mst 
part i cu l arly to the owner and the genera l pub l i c .  Even pred i ctable 
del ays have a ser i ous i mpact on the sequenci ng and eff i c i ency of 
project execut i on .  

2 .  A Jack of understand i ng of author i ty and respons i b i l i ty and a lack 
of coord i nat i on  and COIIIII.In i cat i on general ly exi s t  among the part i es 
to the construct ion process . These d i fferences together w i th an 
adversar i a J  relat i onsh i p  that often exi sts among the part i es cause 
amb i gu i ty or i nequ i ty i n  a l locat ion of l i ab i l i ty and i ncrease the 
l i ke l i hood of cos ts i n  d i sputes . OeJay and l osses due to cos t 
esca l at i on  and reduced product i v i ty and benef i c i al use of a fac i l
i ty a l so may resu l t .  

3 .  Del ays due to governmental regu l at i on  and control , when unwarranted , 
exacerbate ser i ous l osses both i n  t i me  and money .  These probless 
are magn i f i ed because of ove r l app i ng and somet i mes conf l i ct i ng 
mandates and poor l y  def i ned and sequent i a l  respons i b i l i t i es ,  pol
i c i es ,  and procedures of federa l ,  s tate , and loca l j u r i sd i ct i ons . 
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4 .  Act i ons  of pub l i c  I nteres t groups can cause ser i ous del ays , 
but mechan i sms to prov i de for the exped i t i ous and def i n i t i ve 
I nvo l vement , cons i derat i on , and d i spos i t i on of pub l i c  I nteres t 
concerns do not now ex i s t .  

5 .  The trad i t i ona l  p ract i ces o f  dea l i ng wi th l i ab i l i t i es th rough 
I nsurance and bond i ng a re no l onge r  adequate because of the 
t remPndous l osses the I nsurance and su rety I ndus t r i es have 
suffered I n  the cons t ruct i on ma rket over the pas t seve ra l  years 
and the d i mi n i shed underwr i t i ng capac i ty of the I nsurance and 
surety ma rkets (due to I mpa i rment of I nsurance and bond i ng 
compan i es •  surp l us accounts ) . As a resu l t ,  premi ums have be
come unacceptab l y  h i gh and , I n  some I ns tances , I nsurance and 
bond i ng for ce rta i n  types of coverage are unava i l ab l e  regard l ess 
of cos t .  

6 .  A l though a l l part i es to the process are respons i b l e  for prov i d i ng 
a safe wo rk i ng env i ronment ,  acc i dents that cou l d  be avo i ded or 
mi n i mi zed occur .  In  add i t i on to the persona l  suffe r i ng caused 
by acc i dents , cons i de rab l e  l osses a re I ncur red because of project 
de l ays and because of cos ts assoc i ated w i th l i t i gat i on ,  part i cu l ar l y  
o f  the th i rd-party nature . 

1. The cos ts I ncur red I n  d i spute reso l ut i on are among the mos t 
ser i ous l osses assoc i ated w i th the r i s ks and l i ab i l i t i es I n  
construct i on  and represent a nonproduct i ve expend i ture of t i me  
and funds . Ex i s t i ng procedures and pract i ces for d i spute resol u
t i on through l i t i gat i on and quas i -jud i c i a l  approaches a re not 
respons i ve to the economi ca l  and exped i t i ous execut i on of the 
construct i on process .  

B .  RECOMMENDAT I ONS 

Because a l l part i es to the const ruct i on process , start i ng part i cu l ar l y  w i th 
the owner ,  mus t  recogn i ze the I mpe rat i ve need and ass ume the res pons i b i l i ty 
for a sol i d  program of r i sk ana l ys i s  and r i s k  management , the pr i ma ry recom
mendat i on of the Commi ttee I s  that the fo l l ow i ng shou l d  be I nves t i gated I n  
order to fac i l i tate the I mp l ementat i on of sound r i sk ana l ys i s  and r i sk 
management programs : 

I. Potent i a l  for app l i cat i on of r i sk ana l ys i s  and r i sk  management 
procedu res to the const ruct i on process 

2 .  Req u i rements for and ava i l ab i l i ty of t ra i ned d i sc i p l i nes and 
personne l to perform r i sk ana l ys i s  and management funct i ons  

3 .  Techn i ques for i dent i f i cat i on and  ana l ys i s  of  r i sks 

4 .  Con s t ruct i on haza rd ana l ys i s  as I t  re l ates to safety I nvol v i ng 
a l l part i es to the process 
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5. Delineation of responsibilities in te.-.s of the parties to the 
construction process (including govem.ent and the pub I ic} 

6 .  Equitable allocation of risks and liabilities considering the re
spective capabilities of parties to control the risks and to bear 
the liabilities 

1. The extent to which insurance and bonding mcles are available 
and app 1 icable to the construction process 

The C011111ittee further specifically rec:oaends that: 

I. The responsibilities. practices. and procedures of federal. state. 
and local govem.ental agencies related to the execution of direct 
and grant-funded construction program should be exa��ined in order 
to determine and •ini•ize causes of unwarranted delays due to 
overlapping. overlaying. conflicting. and poorly defined juris
dictions and controls. It is believed that such an exa��ination 
can best be initiated at the federal level by individual agencies 
11110rking in cooperation with state and local agencies. 

2 .  An interregulatory oversight .echanis• should be established 
(a} to identify overlapping. conflicting. and allbiguous require
•nts of federal. state. and local regulatory •ndates. responsi
bilities. and jurisdictions as they l��pact on the execution of 
construction; (b) to � legislative changes that .ay be 
required; and (c) to strea.Jine the regulatory process in order to 
•ini•ize the unwarranted delays caused by regulatory practices and 
procedures. 

3 .  Decision-making roles at all levels i n  the construction process 
should be identified and defined and the requisite responsibility 
and authority should be assigned in order to i111prove the badly 
disjointed decision-making process that now exists. 

�- An analysis of alternative mcles for procur-nt of construction 
and its a•;uutg-nt in te.-.s of construction type. scale. cost. 
duration. and technical CGIIIPiexity should be prepared to assist 
pub I ic and private mmers in considering the alternative best 
suited for a particular construction project. 

5. In order to •ini•ize the losses resulting f� unknown or unanti
cipated site conditions. the mmer should provide a thorough site 
investigation for purposes of biclcling. contract negotiation. and 
construction. A 1  I parties should develop an understanding of 
the relationship of the degree of site investigation to the degree 
of risk exposure for all changed conditions. Criteria should be 
developed for the preparation of such site investigations as should 
guide1 ines concerning their application in preparing bidding and 
contract docu.ents and their relationship to risk exposure and 
changed cond i t ions durIng construction. 
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6 .  Con t ractua l l anguage shou l d  be ref i ned for c l ar i ty and to a l l ocate 
respons i b i l i ty and l i ab i l i ty both for known and unknown cond i t i ons . 
Current l y  used cont ract documents shou l d  be rev i ewed to determi ne 
how these I ns t ruments can be I mp roved through e l i m i nat i on of I n
equ i tab l e  or  amb i guous p rov i s i ons and l anguage that potent i a l l y  
can l ead to de l ays and cos t l y  resol ut i on of d i sputes . 

1. An ana l ys t s  shou l d  be made of a l ternat i ve I nsurance modes and 
ava i l ab i l i ty of coverage I n  re l at i on to the part i es I nvo l ved 
and to con s t ruct i on type , sca l e ,  cos t ,  durat i on ,  techn i ca l  
comp l exi ty ,  ownersh i p ,  and management .  

8 .  A reasonab l e  bas t s  for economi c  ass ump t i ons  re l ated to I nf l at i on  
and cos t esca l at i on  shou l d  be es tab l i shed for use I n  budget i ng ,  
cont ract b i dd i ng ,  and cont ract negot i at i ons and prov i s i ons . 

�. Gu i de l i nes shou l d  be deve l oped for programs to enhance pub l i c  
awareness .  Emphas i s  shou l d  be p l aced on commun i cat i on of I nforma
t i on to and part i c i pat i on  by the pub l i c  I n  dec i s i on -mak i ng at the 
ear l i es t  poss i b l e  s tage of p roject execut i on .  

10. An ana l ys t s  shou l d  be made of a l ternat i ves for exped i t i ous l y  and 
econom i ca l l y  reso l v i ng and even avo i d i ng d i sputes that a r i se 
dur i ng and after cons t ruct i on I n  orde r to mi n i mi ze de l ays and 
the need for cos t l y  l i t i gat i on .  

I I .  Mechan i sms that w i l l  p rov i de better commun i cat i on and deve l opment 
of the team approach among a l l part i es to the process shou l d  be 
exp l ored I n  order to further mi n i mi ze esca l at i ng adve rsa ry re l a
t i onsh i ps .  

12. Forma l academi c ,  I ndus t ry ,  and l abor educat i on and t ra i n i ng 
p rograms shou l d  p l ace greater  emphas i s  on r i s k awareness and 
on the poten t i a l  l i ab i l i t i es I nherent I n  the execut i on of con
s t ruct i on .  
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Chapter II 

BACKGROUND AND CONDUCT OF THE STUDY 

A .  BACKGROUND 

The I ncreas i ng l y  d i ff i cu l t task of dea l i ng effect i ve l y  w i th the r i sks 
i nherent I n  const ruct i on- -part i cu l a r l y  i n  l arge-sca l e  pub l i c  works 
p rojects-- I s  p l ac i ng an ever-growi ng soc i a l  and economi c  burden upon 
soc i ety and , thus , upon the I nd i v i dua l c i t i zen . Th i s  burden is ref l ected 
I n  de l ays or actua l  den t a l  of v i ta l serv i ces and I n  rap i d l y  esca l at i ng 
costs that u l t i mately  mus t  be borne by the I nd i v i dua l cons umer I n  the 
form of h i gher p r i ces , h i gher taxes , or  both . 

R i s ks to persons and property cannot be tota l l y  e l i m i nated from the creat i on 
and ut i l i zat i on of phys i ca l  fac i l i t i es any more than they can from any other 
area of human act i v i ty .  Wh i l e the creat i on and ut i l i zat i on o f  a l l phys i ca l  
fac i l i t i es I nvo l ve r i sks , the poss i b i l i ty for and s i ze o f  l oss tend t o  be 
greater i n  l arge-sca l e  projects that I nvo l ve l engthy p l ann i ng ,  des i gn, and 
construct i on  per i ods and have a l ong I ntended serv i ce l i fe (e . g . , mass 
t rans i t , power p l an t ,  water resource deve l opment , and bu i l d i ng comp l ex 
projects , many of wh i ch I nvol ve h i ghways and s t reets , b r i dges , tunne l s, 
dams and reservo i rs ,  ha rbor and port fac i l i t i es ,  f l ood contro l fac i l i t i es , 
sewage and water t reatment p l ants , p i pe l i nes , and the l i ke) . When comp l eted , 
such fac i l i t i es compr i se much of the nat i on ' s  · i n fras t ructure that prov i des 
v i ta l  1 1 l l fe- 1 1 ne1 1 serv i ces , and the amoun t of l oss on any I nd i v i dua l proj ect 
can be t remendous . Thus , the l osses frequent l y  can be devas tat i ng to the 
I nd i v i dua l s  and ent i t l es I mmed i ate l y  i nvol ved as we l l  as to the genera l pub l i c  
and the I nd i v i dua l c i t i zen . Furthermore , the cos ts now i nvo l ved I n  d i s t r i bu
t i ng the l i ab i l i ty and  accountab i l i ty for the r i sks I nherent in  a l l con s t ruc
t i on projects are reach i ng such proport i ons that the performance of the 
const ruct i on i ndus t ry i s  be i ng se r i ous l y  affected and the cos ts of adj ud i ca
t i ng d i sputes a l one are s tagge r i ng .  

These r i sks , the i r d i spos i t i on ,  and the attendant I mpact on the future 
ava i l ab i l i ty and cos t of phys i ca l  fac i l i t i es shou l d  be of concern to 
eve ry I nd i v i dua l and organ i zat i on connected w i th or dependent upon the 
res u l ts of the const ruct i on process . Of s i ngu l ar I mportance I s  the need 
to document and ana l yze the vas t  ar ray of contemporary r i s k  and l i ab i l i ty 
i ss ues and the exi s t i ng procedures and pract i ces for dea l i ng w i th them 
and to exp l ore potent i a l  avenues for const ruct i ve change and I nnovat i on .  
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In addition to the obvious risks of Joss of 1ife. personal i njury. and 
property dalage resulting fn. natural phena��ena (e.g • •  earthquakes. 
floods. soil �ts. and fires). the possibi1ity of loss due to h._ 
error (i.e • • errors in judg��e��t. inadvertant c.issions. Jack of knowledge. 
the unforeseen and unforeseeable. and efforts to apply innovative solut ions 
even to well understood prob 1e111S} is ever present. Further risks result 
frc. society's rapidly changing perception of the short- and long-range 
effects of construction upon the env i i'OIIIIellt and the physical and ��ental 
we 11-being of En. This is evidenced by public actions taken to regulate 
.,re stri ngent 1y pub 1i c safety • envi I'OIIIIelltal illlpilct • occupat iona I hea 1 th 
and safety. and Ejor resource development. At the sa- ti-. there are 
the acldecl risk dil.ensions of resource. •teria 1. and energy shortages and 
of price escalations. •ny of Nhich e.nate fn. outside the construction 
industry and even the nation's own ec:ono.ic systea. Finally. there is the 
plethora of risks of a .,re subtle nature that arise frc. real disagree
��ents and •isunderstandings about the intended. expected. and delivered 
levels of perfo�nce of people and fac i 1 ities and of the .yr i ad  •teria 1s 
and CQIIIPC)nents of Nit i ch the fac i 1 i ties are .de . 

The present agg1o.eration of 181150 agree.ents. understandings. and practices 
for dealing with risks and liabi 1 i ties in construction has evolved through 
�Y years of coping with prob 1e.s in an ad hoc •nner and . in effect. 
represents a d i sjointed .ec:hanis11 for handling often very COIIP 1ex proble.s. 
Most current po 1icies. practices. and procedures (e.g •• professional 
1 icensing 181150 insurance practices. contracting procedures. codes and 
standards. and legal precedents} have strong historical roots. There are 
those within the construction cmaunity who believe that a 1 1  na. cha 1 1enges 
and changes can be ac�ted through an e.pirica 1 approach to the applica
tion of existing practices and procedures; sti 1 1  others believe the issue 
to be so COIIP 1ex and our judicial and nonjudicial regulatory systeiiS so 
entrenched that only an expedient approach is feasible. 

A searching review of the current risk and 1 iabi 1 ity structure in the 
construction industry and a •jor effort to develop na. and i111proved 
approaches to rationalizing and extending coverage of the process of 
risk assess��ent. risk acceptance. and responsibi 1 ity assign��ent therefore 
are desperately needed . 

MJrlg the •ny pract i ces. procedures. and inst,.....,.ts requiring study are 
regulatory docu...ts; contract docu.ents. including agree.ents. specifica
tions. bids. bonds. and other inst,.....,.ts associated with procure��ent of 
professional services. construction. operat i on  and •intenance; product 
warranties; labor agree.ents; arbitrat ion procedures; i nsurance practices; 
legal practices; and. perhaps IIDSt i111p0rtance at present. a 11 of these 
in relation to increasing shortages and cost escalations. Fina 1 1y. cost
benefit analyses a�st be .de in the interest of a 1 1  those who participate 
in and are affected by construction. 

A •jor goal -..st be the achieve��ent of pub 1ic .,.reness and participation 
in setting acceptable levels of risk. It is equa 11y i111p0rtant that the 
public be .,.re of the risks being taken and the potential for losses and 
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the cos t I nvo l ved I n  m i t i gat i ng those l osses . I t  I s  essen t i a l  that there 
be more pract i cab l e  means for a l l ocat i ng the I nev i tab l e  r i s ks I n  an equ i t
ab l e  manne r  I n  order to cont i nue and acce l e rate both techno l og i ca l  progress 
and i mprovement I n  the const ruct i on commun i ty ' s  performance requ i red to 
respond more effect i ve l y  to pub l i c  needs and des i res . I t  was to exp lore 
these I ss ues ut i l i z i ng co l l ect i ve I nput from a l l part i es to the const ruc
t i on  process  as we l l  as expe rt i se from other areas and genera l pub l i c  
i nteres t groups that the Bu i l d i ng Research Adv i sory Board ( BRAB) conducted 
the s tudy descr i bed I n  th i s  report . 

B .  PURPOSE AND SCOPE O F  REPORT 

The BRAB Exp l oratory Study of Res pons i b i l i ty ,  L i ab i l i ty ,  and Accountab i l i ty 
for R i s ks I n  Cons truct i on was s ponsored by the U . S .  Department of Transpor
tat i on ,  the Bureau of Rec l amat i on  of the U . S .  Department of I n ter i or ,  and 
the U . S .  Energy Research and Deve l opment Admi n i s t rat i on under Cont ract 
DOT-OS-60525 . Th i s  report compr i ses a synthes i s  by the Commi ttee of the 
res u l ts of the effort together w i th summa r i es of d i scuss i ons he l d  dur i ng 
the study ( i . e . , dur i ng three exp l oratory workshops and a summary conference) . 

Spec i f i ca l l y ,  the report cove rs the fo l l ow i ng s tudy object i ves : 

1 .  I dent i f i cat i on of the k i nds of r i s ks i nherent I n  the creat i on and 
ut i l i zat i on of l arge-sca l e  fac i l i t i es ;  I dent i f i cat i on of how these 
r i sks affect the p l ann i ng ,  des i gn ,  and construct i on of such fac i l 
i t i es ( I nc l ud i ng I nnovat i on I n  concepts , I n  des i gns , mater i a l s ,  
p roducts and sys tems , and i n  des i gn ,  const ruct i on and management 
procedures) . 

2 .  I dent i f i cat i on of the po l i c i es ,  procedures ,  and pract i ces now 
genera l l y  fo l l owed that affect the ass i gnment of res pons i b i l i ty 
to , the ach i evement  of accountab i l i ty for , and the es tab l i shment 
of l i ab i l i ty among I nd i v i dua l s  and ent i t i es for r i sks that occur 
i n  the creat i on and ut i l i zat i on of l a rge-sca l e  cons t ruct i on  fac i l 
i t i es ;  I dent i f i ca t i on of d i ff i cu l t i es ,  mi s takes , l osses , and m i s 
unders tand i ngs that a r i se because o f  o r  that are abetted b y  current 
pol i c i es ,  pract i ces , and procedures . 

3 .  I dent i f i cat i on of areas where new and I mproved po l i c i es ,  procedures , 
and pract i ces are needed ; I dent i f i ca t i on and recommendat i on of new 
and i mproved po l i c i es and procedures present l y  ava i l ab l e ;  I dent i f i 
cat i on and recommendat i on of research needed to deve l op and i mp l e
ment other des i rab l e  new and I mproved po l i c i es ,  p rocedures , and 
pract i ces . 

The report a l so presents conc l us i ons reached and recommendat i ons made by 
the Comm i ttee based upon the I nformed j udgment of I ts members . These 
concl us i ons and recommendat i ons are d i rected to the study ' s  sponsors as 
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wl l as to the genera l pub l i c  and deal wi th courses of act i on  needed to 
change current pol i c i es and pract i ces I n  orde r  to • l n l m i ze r i sks and to 
ach i eve greater safety , eff i c i ency , and effect i veness i n  heavy cons truct i on .  

C • CONDUCT OF THE STUDY 

The BRAB Conlnittee was appo i nted i n  accordance wi th Nat i onal Research 
Counc i l (NRC) pol i c i es and i s  composed of nat i onal l y  known i nd i v i dua l s 
se l ected wi th due rega rd for the i r comm i tment to ass i s t  i n  sol v i ng the 
assigned prob l ems ,  wi l l i ngness to devote adequate t i me  to the work of 
the Committee , and demons trated competence i n  one or more areas of 
expertise pert i nent to the study .  The charge to the Commi ttee was to 
deve l op  a deta i l ed s tudy p l an ,  to gu i de and part i c i pate i n  s tudy act i v
i t i es and rende r appropriate j udgments , and to gu i de and part i c i pate i n  
the process whereby resu l ts of the s tudy w re reported and d i ssemi nated . 

The Commi ttee met e i gh t  t i mes (at four separate comm i ttee meet i ngs and i n 
conj unct i on  with three workshops and a sUIIIIIilry conference) . At I ts f i rs t  
meet i ng ,  the Conln i ttee revi ewed  i ts charge an d  the goal s ,  object i ves , and 
scope of work of the study . As i nit i a l l y  def i ned , the s tudy was to i nc l ude  
th ree pre I i minary segments , each o f  wh i ch was to focus on the prob l ea  and 
study object i ves from the po i nt of v i ew  of and wi th the pr i ma ry part i c i pa
t i on  of representat i ves of e i ther the owner ,  the pl anner and des i gner , or 
const ruct i on  act i vi t i es ,  but w i th part i c i pa t i on  from i ndiv i dua l s  represent
i ng regu l atory , l abor , l ega l , manufacturer  and supp l i e r ,  i nsurance i nterests 
as wel l as genera l pub l i c  i nteres ts . A fourth segment was to deal w i th the 
prob l em  and project object i ves in an i ntegrated fash i on .  

The Comm i ttee determined that the comp l exi ty of the prob l em  and the var i ed  
act i v i t i es and number o f  part i c i pan ts i nvo l ved i n  the construct i on  process 
were such that more tang i b l e  resu l ts cou l d  be ga i ned i f  the prob l em  were 
v i ewed  i n  the context of an actua l  cons t ruct i on  project , s i mi J ar to a 
case study i n  wh i ch part i c i pants cou l d  respond i n  terms of actual exper i ence .  
The Comm i t tee be l i eved that such a n  approach wou l d  fac i l i tate the sel ect i on  
of pa rtic i pants and wou l d  a l low each part i c i pant to d raw from h i s  actual 
exper i ence and to documen t i ssues from actual s i tuat i ons .  

Thus , the study pl an deve l oped by the Committee provi ded for a d i fferent 
const ruct i on  project to be cons i dered i n  each of th ree workshops eo11p0sed 
of part i c i pan ts represen t i ng a bal anced mi x of d i sc i p l i nes and i n terests  
and for a SUIIIIIilry conference . Chosen for workshop focus were an  urban 
and suburban nass trans i t  construct i on  proj ect , a power pl an t  cons t ruct i on  
project , and a water resource deve l opment project . Th i s  approach a l l owed  
for cons i derat i on  o f  d i fferences and commona l it i es i n  d i fferent types of 
const ruction ; the const ruct i on  of pub l i ca l l y  and private l y  owned fac i l i t i es; 
des i gn  execut i on  by i n-house personnel , consul tants , or a comb i nat i on  of 
both ; and the interre l at i onships among a l l the part i es to the process . 
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1 .  Workshop 

Each of the th ree workshops l as ted 1 - 1 /2 days and was d i v i ded I nto four 
major segments : an open i ng ha l f-day sess i on I n  wh i ch each pa rt i c i pant 
was asked to summa r i ze h i s  response to a ser i es of ques t i ons posed ; a 
ha l f-day sess i on  I n  wh i ch the Comm i ttee members s umma r i zed the comments 
of the var i ous I nterests and an open d i scuss i on of the cr i t i ca l  I ss ues 
ra i sed ; a ques t i on-and-answer ses s i on I n  wh i ch aud i tors were g i ven an 
opportun i ty to ques t i on the part i c i pants ; and a conc l ud i ng d i scuss i on 
I n  wh i ch the p re l i m i na ry f i nd i ngs . conc l us i ons . and recommendat i ons 
of the part i c i pants were s umma r i zed In the con text of the proj ect 
object i ves . (A l i s t i ng of pa rt i c i pants and the project descr i pt i on 
used to focus the d i scuss i ons are g i ven I n  Append i x  A for each workshop . )  

The workshop cha i rmen . each a recogn i zed l eader i n  the proj ect a rea 
under d i scuss i on and represent i ng the owner and manage r I nte res t .  were 
sel ected at the outset of the project and part i c i pated w i th the Com
m i ttee I n  deve l op i ng the format and se l ect i ng the pa rt i c i pants for 
the i r respect i ve workshops . Part i c i pants were se l ected by the Com
m i ttee from recommendat i ons so l i c i ted from the pr i nci pa l  t rade and 
p rofess i ona l  organ i zat i ons . sponsors . and NRC un i ts hav i ng pa ra l l e l  
I nteres ts . Each workshop I nvo l ved 2 0  to 25  I nd i v i dua l s  comp r i s i ng the 
fol lowi ng mi x :  

Owner and Manager--Three I nd i v i dua l s  ( I n  add i t i on to the cha i rman) 
represent i ng the owner and manager I nteres t I n  the proj ect a rea 
under d i scuss i on .  

Des i gner- -Th ree I nd i v i dua l s  se l ected to g i ve the b roades t perspec
t i ve and expe r i ence of the des i gners I n  the proj ect area under 
d l scus s l dh .  

Cont ractor--Th ree I nd i v i dua l s  sel ected to g i ve the b roades t per
spect i ve of the cont ractor ' s  I nte rest and exper i ence I n  the proj ect 
a rea under d i scuss i on .  

Labor--Two I nd i v i dua l s  representat i ve of the pr i nc i pa l  t rades I n
volved I n  the project area under d i scuss i on .  

Manufacturer--Three I nd i v i dua l s  rep resentat i ve of the equ i pment 
technol ogy i nvo l ved I n  the proj ect area under d i scuss i on .  

Lega l Serv i ce--Th ree I nd i v i dua l s  represent i ng the most object i ve 
posture and the I nterests I nvo l ved . 

I ns urance--Th ree I nd i v i dua l s  represent i ng va r i ous major  segments 
of the I nsurance I ndust ry I nvo l ved . 

Regu l ators--Two I nd i v i dua l s  represent i ng agenc i es respons i b l e  for 
regu l atory cont ro l  of the proj ect a rea unde r d i scuss i on .  
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The Pub l i c--Two or three i nd i v i dua l s  capab l e  of cont r i but i ng on 
the matter of genera l pub l i c  awareness . 

Aud i tors Incl uded at l east f i ve  Committee members who d i d  not partic i 
pate In the d i scuss i on  i n  order to be i n  a better pos i t i on  to .an i tor 
the d i scuss i on ,  assess its con tent , and ass i s t the cha i rman i n  his task 
(Committee members a l so were to mon i tor and summar i ze the presentat i ons 
of spec i f i c  i nteres ts to ass i s t the workshop cha i rman i n  summar i z i ng 
cr i tica l i ssues and potent i a l  sol utions) ; representat i ves fra. sponsoring 
agenc i es ;  representat i ves of pol icy-mak i ng agenc i es i ncl ud i ng regu l at i on  
and control and l egis l at i ve affa i rs of government , and representat i ves 
of NRC un i ts w i th interes ts In the subjects unde r discuss i on .  

Partic i pants were prov i ded In advance wi th the fo l l ow i ng mater i a l : 
a l i s t  of workshop pa rt i cipants ; a statement of the p rob l em  ( i ncl ud i ng  
background informat i on  and proj ect object i ves) ; a proj ect descr i pt ion 
prepa red by the Committee for each workshop•g l v i ng general  spec i f i ca
tions of a representat i ve const ruct i on proj ect but i n  suff i c i en t  
deta i l to permit part i c i pan ts to an t i cipate what r i sks might b e  i nvo l ved; 
a graphic representation of the tota l spect rum of the cons t ruct i on  
process i n  re l at i on  to r i sks (i . e . , from proj ect Inception through p l an
n i ng ,  des i gn ,  const ruction , and ope rat i on and ma i ntenance) ; and an 
outl ine of representative risk factors to be cons i dered . 

Each participant was asked to review these materia l s  and , i n  the con text 
of project object i ves , to respond to the fol l ow i ng ques t i ons from h i s  
pa rt i cu l ar po i nts of v i ew :  

• What a re the risk factors Invol ved In the conduct o f  your 
act i v i t i es that are of greates t concern to you? • • •  What a re 
the r i sk factors resu l t i ng from the act i vities of other part i es 
to the const ruct i on  process that affect your operat i on the aost? 

• What pract i ces ,  po l i c i es ,  and procedures present the greatest 
d i fficu l ties i n  the a l locat i on  of respons i b i l i ty ,  l i ab i l i ty ,  
and accountabi l i ty for risk factors encoun tered In the conduct 
of your act i v i t i es? 

• What are those present i ng the greates t d i ff i cu l t i es In your 
ope rat i on  that resu l t  from the act i v i t i es of other part i es to 
the construction process? 

• Where do you bel i eve the greates t emphas i s  shoul d be pl aced i n  
seek i ng new or i mp roved pol i c i es ,  pract i ces and procedures , 
and why? 

The workshop sess i ons were recorded by stenotyp i s t pr i mar i l y  for the 
purpose of assis ting the Comm i t tee and s taff in the presentat i on  of the 
summary of the sessions and to form the bas i s  for the conference pnogr ... 
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2. Summary Confe rence 

Fol l ow i ng the three workshops , t ranscr i pts of the d i scuss i ons were 
rev i ewed and , i n  accordance w i th the s t udy object i ves , s umma r i es 
were prepa red by the Commi ttee of the va r i ous po i nts of v i ew  p resented 
by part i c i pants accord i ng to the I nteres ts I nvo l ved . I n  add i t i on ,  the 
Commi ttee i den t i f i ed f i ve c r i t i ca l  prob l em a reas that were of genera l 
concern and that i mpacted on a l l the part i es to the process .  On th i s  
bas i s ,  the Commi ttee organ i zed the s umma ry confe rence . 

The purpose of the two-day summa ry confe rence was twofo l d :  (a)  to report 
to a broader aud i ence the res u l ts  of the pre l i mi nary workshop d i scuss i ons , 
and (b) to focus on the prob l ems and object i ves of the p roj ect I n  an 
i ntegrated fash i on .  Drawi ng upon the res u l ts of the workshops and ut i l i z
i ng the ta l ent and ab i l i ty demon s t rated by those who had prev i ous l y  
part i c i pated , the confe rence agenda was d i v i ded i nto two genera l segments : 
(a) reports by the th ree workshop cha i rmen and i nd i v i dua l s  represent i ng 
each of the n i ne i nterests I nvo l ved I n  or I mpact i ng on the const ruct i on 
process , and (b ) a ser i es of f i ve pane l d i scuss i ons that focused on the 
prob l em areas I dent i f i ed by the Commi ttee , fo l l owed by a gene ra l d i scuss i on .  

I n  h i s  report , each workshop cha i rman was asked to descr i be genera l l y  the 
p roj ect that was used to focus the d i scuss i on i n  h i s  sess i on ,  the cr i t i ca l  
r i s ks I dent i f i ed and tentat i ve concl us i ons reached . Representat i ves of 
each of the n i ne i n teres ts  ( I . e . , owner and manage r ,  des i gner , con t racto r ,  
manufacturer and s upp l i er ,  l abor , l nsuror , l ega l serv i ces , regu l ator ,  and 
the pub l i c) were asked to p resent a summa ry s tatement focus i ng on the 
s t udy prob l em and object i ves from the po i nt  of v i ew  of the i r I nteres t 
w i thout rega rd for any spec i f i c  type of const ruct i on proj ect . Each was 
p rov i ded w i th a summa ry p repared by a Comm i ttee member who had mon i tored 
that part i cu l a r  I nteres t throughout the workshops and w i th sel ected 
s tatements of other workshop part i c i pants . 

F i ve mu l t i - I n terest pane l s  were estab l i shed and charged w i th  v i ew i ng 
f i ve cr i t i ca l  p rob l em areas from the standpO i nt of the i nteres ts i nvo l ved 
and , perhaps more i mportan t l y ,  i n  the context of the re l at i onsh i ps among 
the pa rt i es to the const ruct i on process ( i . e . , the re l a t i onsh i ps of the 
pub l i c  and regu l atory author i t i es to the proj ect , the owner to the other 
part i c i pants d i rect l y  . i nvo l ved I n  the proj ect , the pa rt i c i pants to each 
othe r ,  and of the pa rt i c i pants to the pub l i c) .  Spec i f i ca l l y ,  the pane l s 
were asked to i dent ify s teps that can be taken dur i ng the var i ous phases 
of a const ruct i on project to avo i d  or to mi t i ga te r i s ks and equ i tab l y  
a l l ocate respons i b i l i ty for r i sks and to recommend act i ons that can be 
taken to i mp rove re l at i onsh i ps ,  pract i ces , and p rocedu res and , that , 
u l t i ma te l y ,  w i l l  l ead to reduced t i me  and cos t  and I mp roved performance . 

The f i ve cr i t i ca l  prob l em a reas i dent i f i ed by the Commi t tee were : 

• Unknown S i te and Market Cond i t i ons --Subsurface and other geo
techn i ca l  cond i t i ons ; env i ronmenta l and natura l haza rds s uch as 
earthquakes and f l oods ; I nf l at i on ,  mater i a l  ava i l ab i l i ty , l abor 
supp l y ;  etc . 
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• Personal and Organization Co!petence and Performance--The 
capabil ities and l imitations of a l l parties to the process 
{e . g . , owner and managers , designers , contractors , nanufac
turers and suppl iers , l abor , lega l services , insurors , regu
l ators , and the pub l ic) . 

• Adminis tration and Kan!ge!!nt--Project sca l e  and compl exity; 
prepl annlng ; con trol of participants in the process; appropriate 
and prompt decision-making; COIIIIUI I catlon and dissen�inatlon of 
infornat l on  iiiiOI'Ig participants; etc. 

• Allocation of Risks and Resol ution of Disputes Under the Contract 
and Beyond the Cont ract--Through cont ract c l a rity and adequacy of 
provisions ; adminis trative procedures {particul ar l y  as they re l ate 
to such matters as schedu l ing,  change orders , progress payments , 
..,d approva l s ) ;  dispute resolution procedu res under the cont ract 
and beyond the cont ract; etc . 

• I nsurance and Bondlng--Avall abi lity and alternate nxles, proj ect 
scale , etc . 

Each panel was moderated by a member of the Committee , and panelists 
were provided in advance with sUIIIIIilries prepared by Commit tee melllbers 
and appropriate s tatements resulting from the workshops . Panel ists 
were asked to review these materia l s  and , within the con text of the 
prob l em  areas identified , to add ress , I n  five •inutes , the issues 
they considered mos t critical {essentia l l y  the same fornat used in 
the workshops) . Pane l is ts a l so were asked to give greater specificity 
to prob l em  areas identified and to recommendations for effecting 
constructive change . 

D .  REPORT O F  THE COMM I TTEE 

After participating in the workshops and conference along with 1110re than 
1 00 specialis ts in the field of const ruction* , the Committee reviewed the 
infornation generated and prepared this report to dissen�inate to a b roader 
audience the proceedings of the workshops and confe rence and to focus on 
the problems and objectives of the s tudy in an integrated fashion . 

The summary conclusions and recommendations fomulated by the eo..ittee 
were presented in Chapter I .  The reports delivered by each of the work
shop chairmen are presented in Chapter I ll; statements by individua l s  
representing the nine interes ts that are invol ved in o r  impact on the 
const ruction process are presented I n  Chapter I V ;  and ���aterial excerpted 
by the Committee from each of the five panel discussions is presented in 
Chapter V . 

*See Appendix B for biographica l information on all workshop and conference 
participants . 
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Chapter III 

WORKSHOP REPORTS 

The reports that fo l l ow were prepa red by the cha i rmen of each of the th ree 
pre l i m i nary workshops and were I ntended to g i ve the confe rence aud i ence a 
b r i e f  ove rv i ew of the d i scuss i ons as perce i ved by the cha i rmen . The work
s hop t i t l es and cha i rmen a re :  

• U rban and Suburban Mass  Trans i t  Cons t ruct i on ,  cha i red by B .  R .  
Stokes , Execut i ve D i rector ,  Ameri can Pub l i c  Trans i t  Assoc i at i on ,  
Wash i ngton , D . C .  

• Power P l an t  Con s t ruct i on ,  cha i red by John T i l l i nghas t , * V I ce P res i dent , 
Eng i nee r i ng and Const ruct i on ,  Ame r i can E l ect r i c  Power Company ,  New York , 
New York 

• Water Resou rces Deve l opment , cha i red by F. J .  C l a rke , Lt . Genera l , 
U . S .  Army (Re t i red) , Former Ch i ef ,  Corps of Eng i neers , Wash i ngton , D . C .  

*De l i ve red  by R .  H. Mont i ,  Ch i ef Eng i nee r ,  The Port Author i ty of New York 
and New Je rsey , New York , New York . 
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A .  WORKSHOP O N  URBAN AND SUBURBAN MASS TRANS I T  CONSTRUCT I ON 

P repa red by B .  R .  Stokes , Execut i ve D i rector 
Amer i can Pub l i c  Trans i t  Assoc i a t i on ,  Wash i ngton , D . C .  

Perhaps the mos t I mportant th i ng to come out of the process that I s  beg i nn i ng 
now wi l l  be the fact that a l l of the seemi ng l y  d i ve rse I n teres ts represented 
here d i d ,  i n  fact , s i t  down together I n  common recogn i t i on of some ve ry ser i ous  
prob l ems affect i ng the eff i c i en t  and  t i me l y  prosecut i on of l a rge cons t ruct i on 
proj ects . That th i s  represents the f i rs t s tep towa rds some poss i b l e  sol ut i ons 
was the genera l fee l i ng of the d i s t i ngu i shed pa rt i c i pants I n  the Workshop on 
Urban and Suburban Mass Trans i t  Con s t ruct i on who were mos t art i cu l ate I n  
present i ng the i r v i ewpoi nts . 

The workshop was focused on a samp l e  project that I s  not atyp i ca l  of many recent 
heavy ra i l  t rans i t  p roj ects a round the country and took the form of open i ng pre
sentat i ons by each pa rt i c i pant fo l l owed by rather free- rang i ng d i scuss i on .  I 
be l i eve there was unan i mous concurrence that the two days of the workshop were 
i nforma t i ve and product i ve .  Because the i tems cove red i n  the th ree workshops 
are ve ry s i m i l a r ,  I wi l l  l eave deta i l ed presentat i ons to my l ea rned co l l eagues , 
the cha i rmen of the other two workshops , and wi l l  I ns tead attempt to summa r i ze ,  
I n  my ow n  way , the cent ra l  themes that eme rged dur i ng the workshop d i scuss i on 
and are i mportan t i n  v i ew i ng the more spec i f i c  prob l ems . 

F i rs t  and perhaps preemi nent i s  the fact that a l l heavy ra i l  t rans i t  const ruct i on 
i s  pub l i c l y  owned , pub l i c l y  f i nanced , and pub l i c l y  d i rected , and th i s  g i ves r i se 
to many of the spec i f i c  prob l ems . At the fede ra l l eve l , th i s  has resu l ted too 
often i n  a tendency towa rd the "pa ra l ys i s  by ana l ys i s  syndrome , "  the too frequent 
creat i on of agenc i es and p rograms that t rans l ate too often i nto externa l  de l ays , 
and a tendency toward on-aga i n/off-aga i n  f i nanc i ng and a sh i ft i ng of g roundru l es 
once the game has s tarted . At the l oca l l eve l , th i s  s i mp l e  fact resu l ts I n  an 
att i tude that makes an adve rsa ry re l at i onsh i p  redo l ent  of l i t i gat i on v i rtual l y  
i nescapab l e .  Loca l off i c i a l s  seem to be l i eve that a pub l i c  project i s  somehow 
i mmune to the per i l s  and v i c i s s i tudes that confron t others . I need not even 
ment i on the  l ow-b i d  synd rome , wh i ch i s  v i ewed as the answer to eve ryth i ng from 
the procurement he i gh ts i n  Wash i ngton to the l eve l s  of ass i s tant c i ty at torneys , 
or the k i nds of f i asco that are occu r r i ng (e . g . , the Ba l t i more subway s i tuat i on 
over wh i ch apparent l y  no one has cont ro l ) .  Wh i l e I am frank l y  pess i m i s t i c  about 
the prospects for so l v i ng the va r i ous l oca l - l eve l p rob l ems , I t  seems that we must  
con t i n ue to  work at b r i ng i ng t rue matur i ty to  the  federa l l eve l and the conduct 
of I ts p rogram and at  educat i ng l oca l off i c i a l s  so that they w i l l  become more 
soph i s t i cated i n  the i r approach to these ve ry comp l ex I ssues . 
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The second point is the absol ute essentia l ity of invol ving the pub l ic at 
every stage of the project , from concept through to completion. I a. not 
talking here about minimum lip service , but rather about the genuine, positive 
involvement that will result in the bes t defense against externa l interruptions 
in the prosecution of a project . 

The final point has to do with the psychology of what I ca l l unfulfil lable 
expectations , which pe rhaps s tem sOIIIehow from the fact that we did indeed 
succeed in putting seve ra l gent l emen on the moon . What is needed now in rapid 
t ransit projects is a heavy dose of real ism: rea l ism about the ti- required 
to plan and properly  execute a proj ect; rea l ism about the amount of .aney that 
is going to be required to comp l ete a project based upon a very rea l istic 
appraisa l  of time , the s tate of the economy ,  and the kind of prob l a.s  l ike l y  to 
be encountered ; rea l ism, as well as equity , in the assign-nt of risks to a l l 
the involved parties with a c l ea r  and firm contractua l unders tanding by a l l 
parties of what those assignments are ;  rea I ism in our concept of what is expected 
of the suppl iers and manufacture rs who wil l  be invol ved in a project , particularly 
those that involve the advancement of the s tate of the art or an unusua l situatiaT 
and realism on the part of the manufacture rs and suppl iers about what they can 
expect to produce and when . 

Perhaps these s tatements are bromides but they cone honestly from one who has bem 
deeply involved in one very major proj ect and has the sca rs to show for it and W!c 
now is deeply concerned as an invol ved outsider and non-expert with every one of 
the interests represented here . I n  addition , as one who has been a disciple for 
i!J1)roved mass transit for the pas t  20 years , I am firmly convinced that if .ass 
t ransit is to move ahead , we mus t find ways to coope rate rather than litigate. 
to once again become partners in a process rather than adversaries in a court-
1"00111, and to concentrate on progress rather than on providing excuses for 
de l ay .  Certainly, our energy problems demand nothing less . I f  this conference 
can move us one step c l oser to real ization of these objectives , it wil l have 
been more than worth the time of a l l of us . 
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B .  WORKSHOP ON POWER PLANT CONSTRUCT I ON 

Prepared by R .  H. Mont i ,  Ch i ef Eng i neer 
Port Author i ty of New York and New Jersey , New York ,  N . Y . * 

Dur i ng the Workshop on Power P l an t  Const ruct i on ,  the respons i b i l i t i es and 
l i ab i l i t i es of a $ 1 -b i l l i on nuc l ea r  p l ant  were stud i ed .  Many r i s ks were 
ident i f i ed ,  and i t  was noted that wh i l e many are prope r l y  ass i gned to the 
proper pa rt i c i pants i n  the process , many attempts a l so a re made to me re l y  
pass o n  these r i s ks to someone e l se .  These attempts ma y  appea r t o  be 
success fu l  i n i t i a l l y ,  but as t i me  goes on prob l ems deve l op ,  de l ays deve l op ,  
court proceed i ngs become common or at  l east  a common th reat , and , o f  cou rse , 
cos ts keep I ncreas i ng .  The r i s ks that w i l l  be I dent i f i ed be l ow  rep resent 
the v i ews that were expressed by the part i c i pants I n  the n uc l ea r  power 
sess i on . 

The r i sks I nvol ved I n  the management dec i s i on process we re noted as was the 
tendency to de l ay mak i ng a prompt dec i s i on .  Of course , th i s  resu l ts i n  many 
thi ngs I nc l ud i ng the de l ay of comp l e t i on and cos t I ncreases due to esca l at i on .  
I n  the nuc l ear  a rea , great emphas i s  I s  p l aced on the r i sk of de l ay w i th a l l I ts 
conseq uences because of the many regu l atory agenc i es ,  s tate and fede ra l , and 
other groups that get I nvo l ved I n  the perm i t and app l i cat i on processes . The 
fact I s  t hat  approva l by one agency does not necessar i l y  mean the project I s  
go i ng to go ahead ; i t  j us t  means that the numbe r  of approva l s  requ i red I s  
reduced b y  one ( i ndeed , a p r i or approva l somet i mes I s  negated dur i ng a 
subsequen t rev i ew  by another agency) . 

Al so d i scussed were the prob l ems that ar i se when des i gn I s  i ncomp l ete at  the 
time of I mp l ementat i on .  The l ong  l i s t  of necessary I nputs  from many pa rt i c i 
pan ts and the numerous pe rmi ts and regu l atory rev i ews of necess i ty resu l t  i n  
a l ong per i od before des i gn comp l et i on and , I n  many I ns tances , I t  I s  found to 
be counterproduct i ve to wa l t  un t i l  the des i gn has been comp l eted to s tart  the 
project . Howeve r ,  I t  was s t ressed I n  the workshop that one shou l d  be aware of 
the r i sks that are I nvo l ved when one proceeds wi th l ess  than a comp l ete des i gn 
and shou l d  be prepa red , both f i nanc i a l l y  and psychol og i ca l l y ,  to cope w i th changes . 

Rega rd i ng the safety and phys i ca l  we l fa re of the pub l i c  and the worke r ,  I t  was 
noted that some shortcutt i ng of safe pract i ces occas i ona l l y  I s  I mp l emented to 
ga i n  t i me  and reduce cos t .  However ,  th i s  enta i l s  ce rta i n  r i sks that must  be 
recogn i zed i f  a l l does not go we l l ,  and the amoun t of t i me  and cos t u l t i mate l y  
I nvo l ved can fa r exceed that wh i ch wou l d  have been requ i red I f  safe r ,  more 
conserva t i ve s teps had been taken . Aga i n ,  th i s  i s  a f i ne l i ne ,  and a consc i ous 
dec i s i on  mus t be made as to wh i ch approach the owne r ,  eng i neer ,  or  con t ractor 
wi 1 1  fo l l ow .  

*
De l i ve red for John T i l l i nghast , Workshop Cha i rman . 
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The workshop participants a l so discussed diffe rent site conditions , especi
ally underground and geologica l  condit i ons . The I ndustry presently t reats 
this subject using a va riety of policies and contract terms that range from 
the assumption by the owner of the risk for unknown cond i t i ons to the atteapt 
of the owner to pass on to the other participants all the r i sks involved , 
whether or not they receive compensation or have the f i nancial abil i ty to 
absorb the potential risks . Some agencies have adopted change-in-condition 
clauses but others have not , and s t i ll others a re st renuously opposed to the 
adoption of these clauses .  The workshop pa rtic i pants recommended that wide 
exposure should be g i ven to exi s t i ng practices and that each owner ,  prior to 
procurement ,  should evaluate the risks , i ncluding the I nsurance I mpact , and 
make a conscious decision as to which risks he should properly assume and wh i ch  
he should attempt to assign i n  connection with the un foreseen , espec i a l ly 
geolog i cal cond i t i ons .  

W i th rega rd to innovat i on  in concept and des i gn ,  the industry as a whole professes 
to promote I nnovation ; however , at times I t  ignores the r i sks inherent I n  ut i l iz i ng 
the innovative or unproven I tem and does not face the prope r apportionment of re
lated risks that arise . While the workshop pa rt i c i pants ma i nta i ned that innova t i ve  
items should b e  inc l uded and that I nnovation should b e  encouraged , they noted that 
the risk is greater when the i nnovation i s  completely new and that a proport i onate 
share of the r i sk should be borne by all i n  the process and not merely passed on 
(this was part i cu l arly s t ressed by the designers I n  the workshop} . 

With rega rd to sel ection of competent and experienced designers , there exists  a 
small but voca l mi nority , especiall y  w i th i n  government , that supports selection 
of an arch i tect -engineer on the basis of competitive bidd i ng .  The design p�s 
generall y  accounts for between S and 10  percent of total project cost but rea l l y 
d i ctates and cont rols the expenditure of 90 to 95 percent of the capita l dol l ars .  
I ncompetency i n  the eng i neering des i gn phase can lead to i nestimable expenditures 
plus a st ructurall y  unsound or unsafe proj ect , wh i ch can result in t remendous cost 
and t ime overruns to  say noth i ng of  damages to the publ i c  and environment .  I t  
was noted that selection of an arch i tect-eng i neer should be based on a mu l t i faceted 
assessment i n  wh i ch cost is only one of the numerous factors to be conside red . 

Responsibil i ty for quality ass urance dur i ng the fabr i cation and construction 
phase genera l l y  i s  def i ned c l early and is assignable to the successfu l manufac
turers and contractors . �ver , i t  should be recognized by all pa rticipants i n  
the process that they can b e  affected by nonadherence to this prescribed responsi
bil i ty for qual i ty assurance and by i napproprla�e moni tori ng by owners and or 
architects and eng i neers . Thus , great s t ress should be g i ven to this phase . 

The r i sk result i ng from inflat i on  was discussed and , here again , it was noted 
that practices vary widely from the owner who accepts 100 pe rcen t  of the risk 
and liability to the owner who attempts to pass on 100 percent of the risk and 
l i ab i l ity . I n f l at i on  w i l l  affect the economi cs of long-term proj ects in part i 
cular , and i t  was noted that very deta i led ana l yses should be made and the owner 
and the participants should attempt to share as equitab l y  as possible the 
projected inflat i ons ,  wh i ch are very d i fficu l t  to p i npo i n t .  
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A l so I den t i f i ed as a prob l em was the t i me l y  fab r i cat i on and de l i ve ry of equ i pment 
by manufacturers . Genera l l y ,  th i s  I s  fa i r l y  we l l  spe l l ed out and  ass i gned I n  the 
beg i nn i ng of the con t ract process ,  but , of course , I t  does not a l ways proceed as 
pl anned because of s l i ppages or because un rea l i s t i c  de l i very dates were ass i gned 
In the beg i nn i ng .  The b i dders w i l l  b i d  and attempt to perform on sched u l e  but 
have very l i tt l e  chance of do i ng so,  and prob l ems ,  de l ays , l aw  su i ts ,  and 
add i t i ona l  costs i nev i tab l y  w i l l  res u l t .  

Const ruct i on l abor ava i l ab i l i ty somet i mes I s  not cons i dered . I t  has not 
been as much of a prob l em I n  the pas t few years as I t  was prev i ous l y ,  when 
I t  was a common pract i ce of owners to I s s ue construct i on proj ects i n  a pa rt i 
cu l a r  a rea w i thout check i ng or eva l uat i ng the ava i l ab i l i ty of construct i on 
l abor . ( L i kew i se ,  the un i ons at the t i me  had a pract i ce of a rt l f l ca l l y  keep
I ng the l abor supp l y  low and there were prob l ems In prope r l y  mann i ng jobs . )  
D i scuss i on i nd i cated that on l arge projects the owne r ,  p l anne r ,  des i gner , and 
loca l l abor l eaders and un i ons shou l d  confer pr i or to the start of the proj ect 
to eva l ua te the types of l abor and crafts needed and to agree that I t  w i l l  be 
poss i b l e  to prov i de them th roughout the part i cu l ar p roject . 

One owner r i sk i dent i f i ed i nvo l ves court dec i s i ons rega rd i ng the va l ue of 
condemned property . One can on l y  es t i mate what th i s  va l ue may be as one enters 
i nto the author i zat i on of a proj ect and , of course , one must  be prepa red for 
dev i at i ons . 

Another r i sk i s  that commun i ty act i on at any t i me  may d i s rupt , de l ay ,  or ent i re l y  
suspend a proj ect that has been author i zed and s ta rted . G reat emphas i s  was 
pl aced on th i s  part i cu l ar prob l em .  Among the sol ut i ons suggested was requ i r i ng 
organ i za t i ons that b r i ng s u i t to pos t a bond I n  the event that the i r pa rt i cu l a r 
cl a i m  I s  not success fu l  and they can be made l i ab l e  for ho l d i ng up a proj ect 
and the cost I ncreases and prob l ems they have caused . 

A l so I dent i f i ed as a r i sk was the cont ractors • pract i ce of subm i tt i ng c l a i ms 
at the conc l us i on of the i r cont racts rather than submi tt i ng c l a i ms and s upport
I ng documentat i on  of add i t i ona l  cos ts I ncurred as prob l ems a r i se .  At t i mes a 
l i tt l e  game has been p l ayed : the cont ractors a re l ate , the owner-eng i neers 
do not p rocess the c l a i ms ,  and I tems that cou ld be reso l ved qu i ck l y  for re l a
t i ve l y  few dol l ars become a major d i sease I n  the part i cu l ar proj ect ' s  success
fu l con t ract admi n i s t rat i on .  The resu l t  Is  that the proj ect aga i n  Is  de l ayed , 
the adve rsary re l at i onsh i p  between part i c i pants I s  sha rpened , and the c l a i ms 
get l a rger and l arge r .  As one nears the end of the job , the I mpetus to sol ve 
these c l a i ms and d i sputes becomes l ess  and l ess  and , of course , the courts and 
the l awyers move i n .  

The r i s ks I nvol ved I n  compet i t i ve b i dd i ng ,  espec i a l l y  for pub l i c  works , were 
i dent i f i ed .  Wh i l e  the sys tem I s  s t i l l  very v i ab l e  and a l mos t  mandatory , I t  
was noted that one takes the r i sk of gett i ng a b i d  from a not fu l l y qua l i f i ed ,  
competent con t ractor and , g i ven ex i s t i ng ru l es and regu l at i ons , I t  I s  qu i te 
l i ke l y  that one may be ob l i ged to proceed I n  awa rd to h i m . Thus , one mus t be 
prepared w i th as good a con tract admi n i s t rat i on as poss i b l e  to s t i l l  execute a 
success fu l  j ob .  
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With rega rd to the risk of s tr i kes , the owner to date has had little abi l i ty to 
eliminate or mi nimize st rikes and their delays and cos t i mpl i cat i ons .  Hos t  
cont racts grant a contractor an extension o f  tl• for delay whe n  st rikes occur ,  
and some a l so take into con s i derat i on  the f i nancia l burdens incurred due to 
strikes . The owner ,  howeve r ,  has no protection against e i ther delays or costs 
due to s t rikes . I t  was noted that owners should •ke their opin i ons known before 
agreements wi th labor are forma l ized and shou l d  advise the I ndus t ry  that infla
tionary agreements , nonproductive labor pract i ces , j u r i sdictiona l disputes , and 
s tr i kes eventually wil l  increase the cost of construction and reduce the volu.e 
that would be ava i lab l e .  On large proj ects , hopefully some kind of a long-te� 
agree.nt can be •de with labor.  

The ava i labil i ty of  l nsur.ance and unforeseen excessively high premiums were 
ident i fied as •jor problems . I t  was noted that I n  the past •ny in the 
indus t ry  paid 1 ittle attention to i nsurance premi ums ,  which were j us t  tacked 
on at the bottom of the estl•tlng sheet , but th i s  has changed dramatica l ly .  
Dur i ng the workshop, examples were g i ven of architect-engineers ' premiums 
increas i ng from $200 , 000 to $ 1 , 300 , 000 in two years . St ressed was the need to 
focus on i nsurance early i n  the project and to have all the participants I nc l ud
i ng the insurance companies agree that the owner ,  engineers , and cont ractors 
have done as good a job of planning as they possibly can under the c i rcumstances . 

The risk of high cost due to design inflexibility was discussed , and it was 
pointed out that alternates are not considered or pe rmitted . Owners and engi
neers were criticized for someti•s not a l lowing the con t ractor to use his 
ingenuity I n  the process . I n  addition , it was noted that I t  i s  necessary to 
have proper •nufacturer  input . 
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C .  WORKSHOP ON WATER RESOURCES DEVELOPMENT 

P repa red by F rede r i ck J .  C l arke ,  Lt . Genera l 
U . S .  Army (Ret i red) , Former Ch i ef 

Corps of Eng i neers , Wash i ngton , D . C .  

After  l i s ten i ng to the summa r i es o f  the other two workshops , I must  say that I t  
i s  very d i ff i cu l t  to d i s t i ngu i sh any d i fferences I n  the l i ab i l i t i es I nvol ved I n  
mass t rans i t ,  ut i l i t i es ,  and water resources proj ects . Du r i ng the Workshop on 
Water Resources Deve l opment , we d i scussed a proj ect I nvo l v i ng a l arge dam , 
probab l y  a $0 . 5-b l l l l on proj ect , that seemed to have a l l the comp l i cat i ons . I t  
was on a s t ream that had some scen i c  va l ue ;  I t  was above a popu l ated a rea ; and 
I t  was mu l t i pu rpose I n  that I t  was go i ng to prov i de power ,  I rr i gat i on ,  f l ood 
con t ro l , and water supp l y  and take care of w i l d l i fe and recreat i on .  I t  was 
pub l i c l y ,  probab l y  federa l l y ,  owned and was eng i neered by the agency but w i th 
consu l tants b rough t In  for the geotechn i ca l  aspects of the foundat i on and spec i a l  
features . A mu l t i p l i c i ty o f  env i ronmental  prob l ems were I nvo l ved , and one of 
our part i c i pants observed that there probab l y  wou l d  be very few prob l ems of 
respons i b i l i ty ,  l i ab i l i ty ,  and accountab i l i ty for r i s ks because th i s  p roject 
cou l d  never be b u i l t  I n  today • s  wor l d  and , even I f  I t  were author i zed , I t  
wou l d  be one of those on the P res i dent ' s  l i s t  and probab l y  wou l d  be de l ayed for 
a cons i de rab l e  pe r i od  of t i me .  Howeve r ,  we ass umed that I t  wou l d  get unde r way 
and I t  formed the backd rop for a w i de-rang i ng d i scuss i on that we bel i eve ref l ects 
the magn i tude of some of the prob l ems that m i gh t  be encoun tered . 

The concerns that were expressed by the workshop pa rt i c i pants seemed to fa l l  
I nto two categor i es :  The f i rs t I nvol ves those r i sks that e i ther d i rect l y  or  
i nd i rect l y  I mpact on  the  safe ty of  the  s t ructure , and  the  second , those that 
present l ess  of a hazard and concern the ques t i on of who pays for changes or 
happen i ngs that were not expected at  the I n i t i at i on of the proj ect . The d i s t i nc
t i on between the two groups I s  not a l l that c l ea r  s i nce many of the r i s k  e l ements 
that are I nvo l ved In  safety a l so ra i se ques t i ons  as to f i nanc i a l  respons i b i l i ty 
for cor rect i ve measu res . S i mi l a r l y ,  the e l ements of r i sks p r i mar i l y  concerned 
w i th the ques t i on of who pays a l so may have m i nor I mpacts w i th respect to safety . 

From the workshop d i scuss i on ,  I t  appeared that the prob l ems of respons i b i l i ty ,  
l i ab i l i ty ,  and accountab i l i ty a r i se from euphor i a  at the I n i t i at i on of a pro
ject , the fee l i ng that everyth i ng w i l l  go a l l r i gh t  and accord i ng to -pl an .  
Th i s  ear l y  opt i mi sm,  often coup l ed w i th an I mp rec i se def i n i t i on o f  respons i 
b i l i t i es ,  I s  shattered when unexpected events occur .  

A conc l us i on  to be d rawn from the workshop I s  that pract i ca l l y  every e l ement 
of r i sk has some I mpact on most of the members of the const ruct i on team--from 
the owner th rough the des i gner , the con t ractor , l abor , the suppl i er ,  the 
regu l atory agenc i es ,  and often to the pub l i c  at l a rge . I f  the respons i b i l i t i es 
are not ass i gned c l ea r l y  I n i t i a l l y  and are not accepted I n i t i a l l y ,  the l ater 
determ i nat i on  of respons i b i l i t i es a l l too often req u i res l ega l resol ut i on .  
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The most ser i ous of the r i sks I s  that of undetected human error . These errors , 
at bes t , w i l l  requ i re correct i ve act i on and , at wors t ,  can pose ser i ous safety 
prob l ems that can i n.,ose very heavy respons i b i l i t i es i n  terms of I mpact on the 
pub l i c .  

The next most ser i ous r i sk appears to be that o f  i nnovat i on l nvo l v i ng · the use 
of new mater i a l s  or new uses for old mater i a l s .  Of cours e ,  I nnovat i on  I s  
sought to save t i me  and money ; however ,  shou l d  the i nnovat i on  prove to be 
unsuccess fu l ,  add i t i ona l  t i me  and money w i l l  be requ i red to correct the 
ear l i er j udgments . In  the worst case , a fa i l u re cou l d  have ser i ous consequences . 

The other e l ements of r i s k  that were d i scussed appear to have l ess ser i ous 
poten t i a l  i mpacts . Host of them i nvo l ve ques t i ons of respons i b i l i ty and 
center on adj us tments for payments . Changed cond i t i on s , pa rt i cu l ar l y  those 
w i th respect to foundat ions , were d i scussed at  great l ength . The consensus 
of the workshop part i c i pants was that contract agreements shou l d  attempt to 
c l ar i fy the respons i b i l i t i es i n  advance . The need for ear l y  con s u l tat i on  
amon g  t�e pa rt i c i pants t o  b r i ng about a proper understand i ng o f  respons i b i l i t i es 
was emphas i zed , and there was a c l ea r  consensus that the owner of the fac i l i ty 
i s  best s i tuated to secure unders tand i ng of respons i b i l i t i es before prob l ems 
a r i se .  

A substan t i a l  number o f  the part i c i pants favored s ome  form o f  a rb i t rat i on  to 
prompt l y  resol ve d i sputes a r i s i ng from unexpected events not covered c l ea r l y  
i n  cont ractual  a r rangements . Wh i l e  s ome  fe l t  that i nnovat i on  was des i rab l e ,  
the major i ty of the group was conservat i ve i n  i ts j udgment that safety was the 
paramount cons i de rat i on  and that des i gners and bu i l de rs shou l d  re l y  on  tested 
mater i a l s  and tes ted methods . 

We had a l engthy d i scuss i on of the effects of env i ronmenta l i mpact s tud i es .  
Wh i l e  th i s  d i scuss i on had some bea r i ng on the ass i gnment of respons i b i l i t i es ,  
i t  ma i n l y  was an exp ress i on  of the frust rat i on of mos t pa rt i c i pants because 
of unexpected or pro l onged de l ays I n  projects w i th attendant h i gher costs  
and , of course , u l t imate l y  the ques t i on  of who pays . 

Wh i l e  i t  i s  d i ff i cu l t to d i s t i l l  spec i f i c  s ugges t i ons for changes out of our 
d i scuss i ons ,  I th i nk there was some degree of consensus as to the d i rect i on 
that change shou l d  take . Some of my observat i ons focus on what I woul d  ca l l 
the 1 1motherhood1 1 characte r i s t i cs :  bette r p l ann i n g ,  the respons i b i l i ty of the 
owner to ensu re that better p l ann i ng does take p l ace , and more equ i ty among 
the part i c i pants i n  the proj ect . I t  appears that mos t seem to fee l the owner 
has the bas i c  res pons i b i l i ty because the dec i s i on to b u i l d  someth i ng automat i 
ca l l y I nvo l ves the owner I n  accept i ng the major r i sks , and I t  i s  on l y  w i th fu l l 
understand i ng and acceptance on the part of the other members of the team that 
the owne r  can pass on those r i sks to others . 

The consensus was for a conserva t i ve approach . The pa rt i c i pants wanted equ i ty 
i n  the "changed cond i t i ons . 1 1  There was a consensus , I be 1 i  eve , that th i rd
party de l ays , part i cu l ar l y  those I nvo l vi ng s u i ts by pub l i c  i nterests that 
cause de l ays , have to be the respons i b i l i ty of the owner because I t  I s  h i s  
job to ensu re that they do not occur .  S trong s upport a l so was vo i ced for 
arb i t rat i on  rather than for go i ng to the courts to resol ve the d i fferences 
among the pa rt i c i pants . 
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Chapter IV 

CONSTRUCTION PROCESS INTERESTS SUMMARY STATEMENTS 

I n  order to demonstrate the comp l ex re l at i onsh i ps of the pa rt i es t� the 
construct i on  process and the I nd i v i dua l  perspect i ves and concerns of the 
var i ous I nterests  I nvo l ved , a s umma ry s tatement was prepared by a represen
tat i ve  of each of the n i ne I nteres ts--owner and manage r ,  des i gner , con t ractor , 
manufactu re r  and suppl i e r ,  l abor , I nsurance , l ega l , regu l ator , and pub l i c .  
These i nd i v i dua l s  we re prov i ded w i th s umma r i es prepared by the Commi ttee 
members who had mon i tored that part i cu l ar I n te res t th roughout the workshops 
and se l ected s tatements of other workshop part i c i pants . The summa r i es 
focused on the program prob l em and object i ves w i thout regard for any s pec i f i c  
type o f  construct i on  proj ect . 

What fo l l ows then a re :  

• Owner and manage r  s tatement prepared by John Hoban , Deputy D i rector ,  
Ra i l  Trans i t  Department ,  The Port  Author i ty o f  New York and New 
Jersey , New York , New York 

• Des i gner  s tatement prepared by Peter Sm i th , P res i dent and Cha i rman , 
G i bbs and H i l l ,  I nc . , New York , New York 

• Con t ractor s tatement prepared by George Fox , Execut i ve V i ce Pres i dent 
G row  Tunne l i ng Corporat i on ,  New York , t�ew York 

• Manufactu rer  and s upp l i er s tatement prepared by H. Jack tlunke l e ,  
P res i dent , Fol ey Mach i nery Company , P i scataway , N ew  Je rsey 

• Labor s tatement prepared by H .  A l l yn Pa rmente r ,  Tra i n i ng Department ,  
Un i ted Assoc i at i on of Journeymen and Apprent i ces of P l umb i ng and 
P i pe  F i tt i ng I ndus try ,  Wash i ngton , D . C .  

• I ns u rance s tatement prepared by Wi l l i am Cu l l en , V I ce P res i den t ,  
Johnson and H i gg i ns ,  N ew  York , New York 

• Lega l s tatement prepared by W. S te l l Hu l e ,  Hu l e ,  Sterne , B rown , and 
I de ,  At l anta , Georg i a  

• Pub l i c  s tatement prepared by Ce l l a  Ept i ng ,  S taff Spec i a l i s t ,  League 
of Women Voters , Wash i ngton , D . C .  
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• Regu l atory s tatement prepared by Roger S .  Boyd , D i rector , D i v i s i on  
of P roject Management ,  Off i ce of N

·
uc l ear Reactor Regu l at i on ,  U . S .  

Nuc l ea r  Regu l atory Comm i ss i on ,  Wash i ngton , D . C .  
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A .  OWNER AND MANAGER I NTEREST 

P repared by John Hoban , Deputy D i rector 
Port Author i ty of New York and New Jersey , New York , N .  Y .  

Qu i te a number of r i s ks were I dent i f i ed by owners dur i ng the three workshops . 
T ime does not a l l ow  a deta i l ed report on each of them; therefore , I have t r i ed 
to group them I nto common categor i es where poss i b l e .  

F i rs t ,  a r i sk common to a l l major construct i on  proj ects I s  de l ays I n  secu r i ng 
approva l of gove rnmenta l agenc i es to proceed w i th a proj ect . ( For f i ve years 
I have been a proj ect d i rector on a project that has been to the edge of the 
we l l about three t i mes and each t i me  I t  has been turned back for another 
approva l . We now have $6 mi l l i on I nves ted In p l ann i ng ,  5 years of construct i on ,  
6 tons of pape r ,  and no project . }  When a proj ect I s  pr i vate l y  funded , l i censes 
or perm i ts assoc i ated w i th var i ous aspects of the proj ect often mus t be secured 
at the l oca l , s tate , and federa l l eve l s .  When federa l funds a re sought by 
l oca l  agenc i es for the i r construct i on  p roj ects ,  a l ong approva l process w i th 
many req u i rements I s  I nvol ved .  The current approva l process ,  whether I t  
affects the pub l i c  or pr i vate owner ,  takes an I nord i nate amoun t of t i me ,  
wh i ch p l ays havoc w i th an owner ' s  budget and creates a cr i t i ca l  shortage I n  
the serv i ces a proj ect I s  to prov i de the pub l i c .  

A number o f  approaches shou l d  be t r i ed to a l l ev i ate th i s  prob l em :  A t i me  
l i m i t shou l d  be estab l i shed for the agency rev i ew  of app l i cat i ons . To the 
greates t  extent poss i b l e ,  one agency s hou l d  be respons i b l e  for approv i ng a l l 
aspect s  of a proj ect . C l ea r  gu i de l i nes concern i ng approva l requ i rements shou l d  
be pub 1 i  s hed by government agenc I es .  New I nforma I req u I rements shou I d not be 
i nt roduced m i dway i n  the approva l process because of the appo i n tment of a new 
agency adm i n i s t rator . ( I t  seems that eve ry  new admi n i s t rator attempts to be 
i nnova t i ve  and , w i thout rea l i z i ng the I mpact , announces a new po l i cy that the 
staff has to exact from the grant appl i cat i on . }  As a sol ut i on to th i s ,  career 
admi n i s t ra tors shou l d  be res pons i b l e  for es tab l i sh i ng gu i de l i nes and appo i nted 
off i c i a l s shou l d  be respons i b l e  for po l i cy d i rect i on .  F i na l l y ,  I t  I s  often 
d i ff i cu l t to determ i ne wh i ch agency ' s  set of ru l es governs the approva l process .  
( I  reca l l one s i tuat i on I n  wh i ch I t  cou l d  not be determi ned whether an env i ron
menta l I mpact s tatement conce rn i ng a new ra i l road b r i dge over a nav i gab l e  r i ve r  
shou l d  b e  based on Federa l Ra i l road Admi n i s t rat i on procedures , U rban Hass Tran s i t  
Admi n i st ra t i on  procedures , or Coast  Guard ru l es , and a l l three agenc i es are i n  
the same federa l depa rtmen t . }  Poss i b l y ,  an ombudsman of sorts who wou l d  have 
the author i ty to reso l ve confl i ct i ng gove rnmenta l req u i rements shou l d  be 
cons i de red . Th i s  ombudsman may be req u i red at the l oca l , s tate , and federa l 
l eve l s .  

Another r i sk I nvo l ves schedu l e  de l ays , l i ab i l i ty prob l ems ,  and d i sputes I n  
con t ract i nterpretat i on that a r i se when equ i pment  un i que to a pa rt i cu l ar 
project I s  s pec i f i ed and des i gned . At t i mes ,  des i gners regard I nnovat i on 
for I ts own sake as necessary to a proj ect (e . g . , th i s  may occur I n  such 
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areas as ra i l ea r .  s tat i on .  or structura l  precast  concrete des i gns) when what 
i s  requ i red i s  con t i nued p�ress i n  the use of s tandard i zed equ i pment and 
spec i f i cat i ons .  wi th t rue i nnovat i ons f i rs t  be i ng stud i ed .  des i gned . and tested 
i n  a research and deve l opment effort . Al so. a permanent mechan i sm shou l d  be 
estab l i shed for the cont i nu i ng revi ew  of contract terms and cond i t i ons . 

St i l l  another r i sk of concern to owners i s  the th reat of l abor act i ons .  
whether they be s t r i kes or s l ow-downs to pressure contractors and manufacturers 
i nto accept i ng l abor ' s  demands . (One recent proj ect i nvo l ved four s t r i kes by 
d i fferent t rades . a l l over wage d i sputes . and � of the s t r i kes l as ted several 
months . )  I ncreas i ng use of the a rb i t rat i on  method shou l d  be cons i de red as 
shou l d  the format i on  of reg i ona l  owners ' assoc i at i ons to provi de a un i f i ed  vo i ce  
on l abor i ssues . 

The sel ect i on  process for consul tants and cont ractors i s  an a rea that shoul d 
be s tud i ed i n  order to reduce the r i sks associ ated wi th des i gn and construct i on .  
Unfortunatel y .  too much we i ght has been g i ven i n  the pas t to a consu l tant ' s  
pr i ce dur i ng sel ect i on .  I t  has been recommended that the i n i t i a l  choi ce of a 
consu l tant be based sol e l y  on h i s or her qual i f i cat i ons and the pr i ce then can 
be negot i ated . The sel ect i on  of contractors i n  the pub l i c: sector genera l l y  i s  
governed by compet i t i ve b i dd i ng l aws o r  regu l at i ons that requ i re contractors 
on l y  to meet mi n ilaun qua l i f i ca t i ons .  The use of a predetemi ned ranki ng syst� 
i ncorporat i ng th i ngs such as pr i ce .  exper i ence. and fi nanc i a l  s t rength shou l d  
be s tud i ed to reduce the r i sk to the owner .  Such a system wou l d  have to be 
carefu l l y  devel oped and i mp l emented so as not to resu l t i n  procurement abuses 
that wou l d  make compet i t i ve b i dd i ng mandatory . 

The const ruct i on  i ndus t ry shares w i th other sectors of the bus i ness worl d .  such 
as the med i ca l  profess i on .  d i ff i cu l t i es w i th rega rd to i nsurance. I nsurance cos ts 
are r i s i ng very sharp l y .  and some un i que r i sks . such as work i ng on or adj acent 
to a ra i l road .  are a l mos t  i mposs i b l e  to i nsure . Further cons i derat i on  shou l d  
be g i ven to hav i ng the fede ral government prov i de i nsurance for such r i sks a t  
a real i st i c:  cos t .  The whol e ques t i on  of the benef i ts and d i sadvantages of 
wrap-up i nsurance shou l d  be re-exam i ned . (Wh i l e  I th i nk i t  served i ts purpose 
in i ts t i me .  my fee l i ng i s  that i s  has out l i ved i ts usefu l ness . )  

One compl a i nt often heard rega rd i ng i nsurance concerns the appl i cat i on  of 
deduc:t i b l es to i nd i v i dual i nc i dents dur i ng the const ruct i on pe r i od .  Pe rhaps 
i nsurance po l i cy l anguage mi gh t  be c l a r i f i ed i n  th i s  matter . and a s tatute 
of l i mi tat i ons on the des i gner ' s  or contractor ' s  work a l so mi gh t  be adopted . 

I n  add i t ion to the de l ays i nvo l ved i n  secu r i ng gove rnment approval s  a re those 
that nay resu l t when a l oca l  conmun i ty or other spec i a l  i nterest groups 
con test the i mp l ementat i on  of a project for var i ous concerns (e . g  • •  concern i ng 
the envi ronmen t .  h i s tor i ca l  l andma rks . equa l opportun i ty programs . or route 
sel ect i on ) . Th i s  oppos i t ion u l t i ma tel y can l ead to a l awsu i t  resu l t i ng i n  an 
i nj unct i on  aga i ns t  proceed i ng wi th the project . Any of the i ssues ment i oned 
can be l eg i t i mate . and when a person or a group i s  tru l y  agg r i eved . h i s  r i ght 
to sue shou l d  be preserved . Howeve r .  at t i mes these su i ts can be over fr i vol ous  
po i nts . and a procedure shou l d  be deve l oped to protect the owner from del ays 
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due to I rrespons i b l e  act i ons . Some have suggested that the p l a i nt i ff be 
requ i red to post bond aga i ns t  a court f i nd i ng that the s u i t has no s i gn i f i can t 
bas i s ,  and the owner can thereby be recompensed for the de l ays he has suffered . 
On the other hand , we do not wan t  to l i mi t the ab i l i ty to s ue to on l y  the 
weal thy , and further s t udy Is needed I n  th i s  area . 

We have found that an ear l y  commun i ty re l at i ons program des i gned to fu l l y 
i nform the pub l i c  I s  a good method of substan t i a l l y  reduc i ng unwar ranted 
oppos i t i on .  Whether the s tart of the proj ect I s  de l ayed through governmenta l 
i nact i on  or commun i ty oppos i t i on ,  I t  does have an effect on how the rema i nder 
of the project process i s  conducted . 

I n  order to reduce the effects of I nf l at i on or to meet a schedu l ed serv i ce 
need , the owner may t ry to exped i te the des i gn and cons t ruct i on phases . Th i s  
can l ead to cont ract documents that are not as defi n i t i ve as des i red and to 
change orders , d i s putes , de l ays , and c l a i ms .  When a project I s  federa l l y  
funded , the government shou l d  b e  w i l l i ng to fund const ruct i on  cont ract deve l op
ment wh i l e  the approva l process goes on so as to l essen the press u re on the 
des i gners to make up for the prev i ous de l ays . The present pract i ce of grant i ng 
l etters of no prej ud i ce does not sol ve the prob l em s i nce these l etters p l ace 
the ent i re r i sk of proceed i ng w i th cont ract deve l opment on the often f i nanc i a l l y  
st rapped owne r .  Th i s  assures on l y  that the owner w i l l  b e  part i a l l y  re i mbursed 
for a l l h i s  cos ts I f  the proj ect eventua l l y  I s  approved , desp i te the fact that 
the owner has taken the fu l l  r i sk  I n i t i a l l y  I n  order to reduce future cos t ,  a 
major i ty of wh i ch w i l l  be pa i d  by the federa l government .  

The des i gn s tage , a l though accoun t i ng for on l y  a sma l l percentage of the ent i re 
project cost ,  has a s i gn i f i cant effect on the ent i re proj ect . Th i s  I s  where 
t i me  s hou l d  be spent I n  at tempt i ng to ach i eve the mos t economi ca l  des i gn .  Some
t i mes owners are faced w i th subsequent h i gh cos t because of the des i gner ' s  
I n f l ex i b i l i ty .  One sol ut i on  to th i s  prob l em I s  to I nvo l ve the cons t ruct i on con
t ractor I n  the des i gn phase I n  orde r to create cons t ruct i ve conf l i cts that w i l l  
br i ng to the owne r ' s  atten t i on areas where cos t sav i ngs are poss i b l e .  A too l 
I n  th i s  p rocess I s  the va l ue eng i nee r i ng concept that creates bonuses for cos t
sav i ng i deas . A va l ue eng i neer i ng c l ause a l so can be I nserted I n  con s t ruct i on 
contracts ; howeve r ,  the ut i l i ty of th i s  tool decreases fu rther down the l adder 
of the p rocess .  

Another techn ique i s  to make the des i gner  fu l l y aware of the amount budgeted 
for the cost of h i s  p i ece of the work ( I . e .  • "bu i l d  to cos t") . Too often we 
set the des i gne r  to work , he creates the perfect des i gn ,  and then we te l l h i m  
I t  cos t s  too much and to go back and redo i t .  

I n f l a t i on  cont r i butes s i gn i f i cant l y  to I ncreased project cos t when de l ays occur .  
Th i s  r i s k affects owners , cont ractors , federa l funds , and u l t i mate users , and 
no party shou l d  bear the ent i re burden of th i s  r i s k .  For I ns tance , I f  owners 
as a col l ect i ve  group absorbed I nf l a t i on cos ts , there wou l d  be very l i tt l e  
press u re on cont ractors to barga i n  hard on l abor con t racts o r  equ i pmen t  pu rchases . 
Yet , cont ractors shou l d  not be requ i red to absorb the fu l l  cos t  of I nf l at i on 
s i nce they do not have fu 1 1  con t ro l  ove r i t  and an owner  does not want a con t rac
tor to I nsert h i gh con t i ngenc i es I n  h i s  b i d  to cove r i nf l at i on .  S i nce federa l 
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monetary and f i scal pol i c i es many t i mes have a great i nfl uence i n  detenmi n l ng 
the extent of I nf lat i onary pressures . the gove rnment a l so shou l d  part i c i pate i n  
esca l at i on costs on federa l l y  funded projects . 

There has been some movement on al l of these fronts . but as w i th a l l the r i sks 
ment i oned i n  the workshops . further study i s  req u i red . 
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B .  DES I GNER I NTEREST 

Prepared by Pete r Sm i th ,  Pres i dent and Cha i rman 
G i bbs and H i l l ,  I nc . , New York , N . Y .  

The eng i neer h i s tor i ca l l y  has eschewed l i ab i l i ty for r i s k commensurate w i th 
h i s  profess i ona l  re l at i onsh i p  w i th a c l i ent and has l i mi ted h i s  respons i b i l i ty 
to the exe rc i se of due d i l i gence and the s k i l l s norma l l y  prov i ded by h i s  peers 
I n the profess i on .  A departure I s  be i ng observed from th i s  1 1abso l u t l on 1 1  i n  
that the rol e  of profess i ona l  serv i ce I s  be i ng b roadened and the eng i neer i s  
be i ng requ i red to g i rd h i msel f for r i s k-carry i ng l i ab i l i ty rega rd l ess o f  terms 
of con t ract , t rad i t i onal  I nterpretat i ons thereof , or the known I ntent of the 
con t ract i ng part i es .  The eng i neer certa i n l y  appea rs now to be subject to a 
very rea l l ega l l i ab i l i ty to the owner (and perhaps to other part i c i pants i n  
the p rocess and even th i rd pa rt i es)  for l ack o f  performance by any and a l l 
pa rt i c i pants I n  a project . 

The mos t s i gn i f i can t l i ab i l i ty r i s k  factors w i th i n  the purv i ew  of the eng i neer 
a re : 

1 .  Fa i l ure to observe h i s  t rad i t i onal respons i b i l i t i es to emp l oy the 
reasonab l e  j udgment ,  d i l i gence , and care norma l l y  govern i ng I n  the 
profess i on ;  to d i rect and superv i se the effort w i th personnel rea
sonab l y  sk i l l ed and exper i enced i n  the work ; and to dep l oy adequate 
numbers of personnel to perform the severa l  phases of work I n  t i me l y  
fash i on .  

2 .  Fa t l ure to emp l oy 1 1a l l measures1 1  I n  rende r i ng j udgments w i th respect 
to c l i ent opt i ons i n  such areas as l oad growth stud i es ;  eva l uat i on  
of a l ternat i ve approaches ; counsel  on mode o f  cons t ruct i on cont ract
i ng ;  and forecas ts of schedu l e ,  cos t ,  and cash f l ow .  

3 .  Fa i l ure , I n i t i a l l y ,  to b r i ng about a fu l l  anal ys t s  of a l l reasonab l e  
r i sks among proj ect pa rt i c i pan ts and to es tab l i sh categor i zed 
accoun tab i l i ty and commun i cat i on procedu res . 

4 .  Fa i l ure to prov i de for a l l l ega l , code , regu l atory , safety , Occupat i onal  
Safety and Hea l th Admi n i s t rat i on  (OSHA) , equa l emp l oymen t opportun i ty ,  
and qua l i ty assurance and qua l i ty control req u i rements I n  des i gn or 
to ca l l  for such obse rvance by others In the fo l l ow-on proj ect deve l op
ment . 

5. Fa i l ure to adequate l y  warn of or prope r l y  eva l uate the potent i a l  
p rob l ems re l ated to a n  owner ' s  r i s k I n  accept i ng a n  I nnovat i on  I n  
concept ,  materi a l , procedure , o r  deve l opmen t .  

3 1  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

E x p l o r a t o r y  S t u d y  o n  R e s p o n s i b i l i t y ,  L i a b i l i t y ,  a n d  A c c o u n t a b i l i t y  f o r  R i s k s  i n  C o n s t r u c t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 6 5

http://www.nap.edu/catalog.php?record_id=19965


... =-· - - ":. .... 

6 .  Fa i l ure to prov i de  adequate spec i f i ca t i on  and ·cont ract cond i t ions 
to gu i de  manufacturers and constructors and to def i ne i nterface 
naspons i b i l i t i es del i neat i ng p�r accountab i l i ty .  

1. Fa i l ure to recogn i ze i ncompat i b i l i ty of vendor-supp l i ed s ubsys te.s . 

8 .  Fa i l ure to recogn i ze i nadequac i es i n  manufacturers ' data , to corre l ate 
them prope r l y ,  and to keep abreast of mod i fi cat i ons made (and effects  
on others ' work) and of  vendors ' compl i ance wi th chang i ng requ i re.ents . 

R i sk factors a r i s i ng out of unforeseen external and uncontrol l ab l e  forces 
are :  

1 .  Mod i f i cat i ons resu l t i ng from regu latory agenc i es '  dec i s i ons dur i ng 
course of the project . 

2 .  The poss i b l e  govern-nt requ i remen t  to redo eng i neeri ng-des i gn  i f  
the budget i s  exceeded . 

3 .  Del ayed dec i s i ons by govern-nt agenci es or de l ayed fund i ng and 
commi tted s taff . 

lt .  Mu l t i p l e- l eve l  govern-nt agency approved requ i rements . 

5 .  De l ays , preempt ions , and d i s rupt ions of the des i gn  and the schedu l e  
caused by i ntervenors i n  the project l i cens i ng process or i n  actual  
phys i ca l  progress .  

6 .  The i mpact of d i scovery of t roub l esome subsurface foundat i on  cond i t i ons 
undetermi nab l e  pr i or to s i te deve l opmen t .  

1. The effects of de l ayed or the compl ete l ack of vendor eng i neeri ng or 
of major mod i f i cat i ons dur i ng component or assemb l y  manufacture . 

8 .  Fa i l ure o f  manufacturers or const ructors to p�r l y  comp l y  w i th OSHA 
regu l at i ons , subject i ng the eng i neer to th i rd-party su i t . 

9 .  Exposure to su i t  by other project part i c i pants for the i mpact of 
de l ays and mod i f i cat i ons .  

1 0 .  Fa i l ure t o  d i scern manufacturers ' i nhenant component eng i neer i ng
des i gn  errors or i nadequac i es (a l though th i s  has never been the 
respons i b i l i ty of the eng i neer) . 

1 1 .  Fa i l ure to prov i de for the recogn i zed opera t i on and ma i ntenance 
performance of the proj ect after const ruct i on .  

1 2 .  The i mpact of l engthy part i c i pa t i on  i n  pub l i c  hear i ngs on key 
personnel and on cos t .  
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The rea l i ty and consequences of these r i sks natura l l y  create a tendency 
towards conservat i sm I n  eng i neer i ng and the prepa rat i on of paroch i a l  con tract 
documents ( I . e . , the deve l opment of comprehens l ve performance rather than 
funct i onal  spec i f i cat i ons) . I t  I s  a lways comfortab l e  and conven i ent to 
dup l i cate or ext rapol ate from known procedu res w i th wh i ch cons i derab l e  expe r i 
ence has been ga i ned . Schedu l e  pressures often d i ctate that course when an 
eng i neer I s  beset by t i me  and budget req u i rements and pena l t i es shou l d  he 
mi ss  con tract mi l es tones or i s  subject to su i t  for an a l l eged "un reasonab l e  
number and amoun t of contractors ' change orders . "  

Hav i ng sa i d  th i s ,  I t  neverthel ess rema i ns a n  I nherent ob l i gat i on o f  the eng i neer 
to i nt roduce and exp l o i t a l l reasonab l e ,  v i ab l e  new approaches In  des i gn concepts 
and me thods and the use of new mater i a l s ,  sys tems , techno l ogy , and operat i onal  
procedures to ach i eve greater econom i es .  He mus t predetermi ne that the new 
deve l opment w i l l  meet a l l codes and regu l at i ons ; that manufacturers ' c l a i ms 
for new products are va l i d ;  that certa i n l y  that proj ect operat i on and perfor
mance wi l l  be i mp roved . Manufacturers , vendors , and const ructors must be 
adequate l y  I nformed of the s pec i a l  req u i rements at tendan t to the deve l opmenta l 
effort needed to ensure proper app l i cat i on and execut i on I n  I mp l ementat i on .  
Obv i ous l y ,  exper i enced , good j udgment must be empl oyed I n  eva l uat i ng such 
i nnovat i ons and the owner must be made aware of the nature and consequences 
of the undertak i ng .  

Today ' s  proj ects are l a rge i n  scope , soph i s t i cated I n  nature ,  and i nvol ve 
many pa rt i c i pants I n  both pr i me  and speci a l i s t  ro l es who a l l ope rate I n  an 
atmosphere cha racter i zed by I ndec i s i on ,  de l ay ,  ove r l app i ng respons i b i l i t i es ,  
fragmen ted control , and fea r of the unknown and uncont rol l ab l e .  Owners often 
I n i t i ate po l a r i zat i on from the outset by p l ac i ng l i ab i l i ty on eng i neers , 
vendors , and const ructors w i thout categori zat i on or rega rd to wh i ch or under 
what cond i t i ons fau l ts may a r i se .  In any event ,  the owner appea rs even more 
to demand to be he l d  harml ess i n  th i rd-pa rty s u i ts --even for h i s  own errors . 
The eng i neer extends the cha i n  by prepa r i ng t i ghter spec i f i cat i ons , emp l oy i ng 
eve ry excu l patory ph rase at h i s  command , and I nvi t i ng the const ructor to 
nomi nate h i s  bes t "sea- l awyer" as proj ect manage r .  Al l th i s  l eads to the 
compound i ng of heavy con t i ngency factors --where poss i b l e--or further assump
t i on of r i sk by the i mp l ement i ng ent i t l es .  (Ou r  f i rm i ncreas i ng l y  avo i ds 
pub l i c  sector con t racts i mpos i ng onerous l i ab i l i t i es beyond our reasonab le  
con tro l . They req u i re one ' s  ana l ys i s  of r i sk absorpt i on aga i ns t  a stark l y  
compet i t i ve ma rket w i th ma rg i na l  prof i t a l l owance at the outset) . 

The pro l i ferat i on of pa rt i es I nvol ved I n  deve l opment of a maj or proj ect 
i n t roduces further r i sk and cons i de rab l e  d i ff i cu l ty I n  ass i gn i ng respons i 
b i l i ty .  There are often mu l t i p l e  l eve l s  of dec i s i on-mak i ng I n  an owner ' s  
organ i za t i on ,  severa l  l eve l s  of consul tants and eng i neers , a construct i on 
manage r and a battery of cont ractors , and often mu l t i p l e  I nsurers w i th 
prospec t i ve adve rse i nteres ts . Attempt i ng to ach i eve bas i c  accoun tab i l i ty 
becomes a major adj ud i catory task often resu l t i ng I n  arb i t ra ry j udgment , 
comme rc i a l "arm- twi s t i ng , "  and total  d i ssat i s fact i on .  
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The IIIDW'It l ng prob 1 •  deve l op i ng out of nu 1 t l p 1 e ,  over l app i ng I nsurance 
coverage of the d i verse i nterests of owner ,  eng i neer,  and constructor 
appeared resol ved wi th the advent and acceptance by the owners of a wrap-
up I nsurance progr• on beha l f  of a 1 1 pa rt i es . The wri ters of th i s  coverage 
now press for exc l us i on  of the eng i neer ' s  protect i on  aga i ns t  c l a i ms  fra. 
bod i l y  I nj ury and property d .. ge a r i s i ng out of the eng i neer ' s  profess i ona l  
serv i ces--forc i ng dependence on the errors and oaniss l ons I nsurance. The 
"shot-gun" approach of "sue everybody connected wi th a proj ect1 1--espec i a 1 1 y  
i n  a bod i l y  i nj u ry case where a n  i nj ured party ' s  coverage , th rough h i s  
emp l oyer,  I s  l i mi ted to Workmen ' s  COIIIpensat lon--exacerbates the prob l em. 

Ratepayers , sharehol ders , consumer advocates , and others are p l ac i ng 
i ncreas i ng pressure on ut i l i t i es and pub l i c  agenci es to c l a i m  damages 
( i ncl ud i ng consequent i a l )  aga i nst manufacturers , eng i neers , and constructors 
for fa i l ure I n  project performance--regard l ess of the fau l t .  The eng i neer ' s  
vu l nerab i l i ty I s  en l arged by v i rture of h i s  ro l e  I n  performi ng qua l i ty 
ass urance--extend i ng h i s  purv i ew  I n to nontrad i t i ona l  qua rters--and , of course, 
h i s  extended role in field surve i l l ance . I nsurance premi ums ,  espec i a l l y  for 
errors and oaml ss l ons ,  no matter the degree of sel f- i nsurance and coverage 
are IIQIII t l ng rap i d l y  even when an eng i neer never has I ncurred a l oss . Cost 
of defense , desp i te the nos t renote I nvol vement i n  a case ,  becomes a s i gn i f i 
cant expense. 

The rap i d l y  esca l at i ng cost exper i enced th rough the term of deve l opment of 
a major fac i l i ty and the i mportant effects thereon of I nteres t dur i ng con
st ruct i on ,  I nfl at i on ,  and other i nd i rect e l ements re l ated to t i me  have 
resul ted I n  I n tens i ve pressures to reduce the schedu l e  per i od .  I n  t runcat-
I ng any major const ruct i on  progr• I t  Is necessary for the eng i neer to 
devel op  a number of assumpt i ons ,  especi a 1 1y  govern i ng structures , ant i c i 
pat i ng l oad i ngs that cannot be def i ned for many months (e . g . , se i sm i c va l ues 
and ground response s pectra that gove rnment agenc i es may we l l take years to 
determi ne) and pos tu l at i ng underground cond i t i ons pri or to f i rm determi nat i ons .  
As these and .yr i ad  other determi nat i ons are f i na l l y  made and s i gn i f i cant 
mod i f i cat i ons become necessary--or des i gn  mod i f i cat i ons der i v i ng from new 
changes I n  regu l atory cri ter i a  or f i e l d-requi red changes deve l op--great s t ress 
I s  p l aced upon the eng i neer to mi n i m i ze the effects on the schedu l e  and the 
i mpact upon the constructors and suppl i ers .  The resu l t i ng exped i ted effort 
engenders cond i t i ons r i pe for hunan error coi nc i dent w i th d i mi n i shed oppor
tun i ty for rev i ew  and check i ng and deve l ops a potent i a l  for compound i ng the 
i mpact on the const ructors . 

I t  i s  extreme l y  d i ff i cu l t to ant i c i pate the prob l ems  that cou l d  ar i se dur i ng 
fac i l i ty devel opment  over a decade much l ess the defi n i t i ve a l l ocat i on  of 
respons i b i l i ty and accountab i l i ty among the part i es .  Def i n i t i on of account
ab i l i ty a l so w l 1 1  depend to a great extent upon the owner ' s  dec i s i on  as to 
mode of contractua l re l at i onsh i p  for the phys i cal cons truct i on  ( I . e . ,  whether 
he chooses to be h i s  own genera l contractor or negot i ates w i th a construct i on  
manage r ;  whether h e  sel ects phased or mu l t i p l e  b i d  subcont racts or a fas t
t rack operat ion ; and whether he e l ects a cos t re i mbursement , a f i xed fee , 
an i ncent i ve fee , or a f i xed-pr i ce or J ump-sum esca1 atab 1 e  cont ract) . 
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Huch cou l d  be ach i eved i n  mi t i gat i on  of the i nc i dence , and certa i n l y  the 
magn i tude , of r i sks among owners , eng i neers , vendors , and cons t ructors i f  
i t  were poss i b l e  to deve l op a def i n i t i on of scope and of I nterfac i ng res pon
s i b i l i t i es as ear l y  as pract i cab l e  I n  the course of a fas t-t rack project . 
Poten t i a l  unknowns , cr i ter i a assumpt i ons ,  and sugges ted approaches wou l d  
have to be i dent i f i ed and categori zed , and accoun tab i l i ty for r i sk and 
l i ab i l i ty es tab l i shed and assumed among the part i es .  I t  I s  bel i eved that 
th i s  precursor effort and the i n i t i at i on  of commun i cat i on procedures wou l d  
b e  o f  cons i derab l e  benef i t . 

A l l ocat i on  of r i sks shou l d  be accompan i ed by a compa rab l e  ass i gnment of 
author i ty such that accountab i l i ty can effect i ve l y  control  the act i v i ty 
to t he extent necessary to d i scharge respons i b i l i t i es .  Al so to be con 
s i de red I s  a return to a more 1 1s l ng l e- respons l b l l l ty1 1  des i gn -construct or 
consort i um mode of I mp l ementat i on  where i n  accoun tab i l i ty and l i ab i l i ty can 
be p rescr i bed and th rough wh i ch more eff i c i ent joi nt operat i ons w i th 
commensurate l ower cos ts can be ach i eved . An owner shou l d  not demand that 
h i s  proj ect-w i de wrap-up I nsurance cove rage exc l ude the eng i neer • s  protec
t i on ; th i s  wou l d  renove the prospect i ve adve rsary re l at i onsh i p  among the 
pa rt i es and permi t a freer purs u i t of I nnovat i ve  sys tems and concepts . 
F i na l l y ,  the owner shou l d  cons i de r  I n  any cos t-benef i t  ana l ys i s  of r i s k  
assump t i on  that h e  a l one can b e  a benef i c i ary I f  there I s  genu i ne accord 
among the part i es to the project . 

Reasonab l e  l i ab i l i ty r i sk l i mi ts shou l d  be es tab l i shed , apport i oned 
commensurate l y  w i th prof i t rea l i zat i on ,  l eavened by benef i ts rece i ved , 
and m i t i gated by an apprec i at i on of the cond i t i ons affect i ng the atmosphere 
i n  wh i ch the proj ect was or w i l l  be deve l oped . 
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C .  CONTRACTOR I NTEREST 

Prepared by George Fox , Execut i ve v i ce Pres i dent 
G �  Tunne l i ng Corporat i on ,  New York , N . Y .  

There I s  a growi ng consensus among the owners , des i gners , and con t ractors 
in the eng i neer i ng oommun l ty that con t ract i ng pract i ces must change i f  the 
industry i s  to rema i n  v i ab l e .  When peop l e  who have been i nvol ved a l l the i r 
l i ves i n  major pub l i c  cons t ruct i on  say over and over aga i n  that someth i ng 
.ust be done because the r i sks are too h i gh and dea l i ng w i th them I s  beyond 
the capac i ty of the con t ractors , I th i nk there w i l l  be a resu l t .  I th i nk 
that the efforts of Subcommi ttee Four of the Nat i ona l Resea rch Counc i l ' s 
u . s .  Nat i ona l  Commi ttee on Tunnel i ng Technol ogy w i l l  bear fru i t  and that 
contract i ng pract i ces are go i ng to change In th i s  coun t ry because the 
s i tuat ion demands i t .  

As far as the cont ractors • I n teres ts go ,  the paramount I n teres t obv i ous l y  i s  
the publ i c .  There I s  someth i ng about the word 1 1 i n teres ts1 1  that I mp l i es we are 
In d i fferent pos i t i ons , but the pub l i c  I nteres t c l ea r l y  mus t preva i l .  The 
pub l i c  i s  ent i t l ed to know I n  advance the k i nd of structure that they are go i ng 
to get , that i t  w i l l  be a durab l e  s t ructure , that i t  w i l l  be bu i l t  i n  a g i ven 
period of t i me ,  and that I t  w i l l  cos t a spec i f i ed sum of money . I f  they do not 
know these th i ngs w i th reasonab l e  certa i nty , the i r  ab i l i ty to p l an and to bu i l d 
for the future i s  very ser i ous l y  I mpa i red . S i mi l a r l y ,  the cont ractor has to 
know j us t  what h i s  r i sks and ob l i ga t i ons are ,  and they mus t be manageab l e  r i sks 
for h i m  or e l se h i s  ab i l i ty to funct i on I s ,  in fact , fata l l y  I mpa i red . I th i nk 
Ne are seek i ng new r i sk d i s t r i but i on that acknowl edges the pub l i c  i nteres t ,  the 
interest of the des i gners , and the I nteres t of the cont ractors i n  gett i ng major 
pub l i c  works undertaken . 

I wou l d  l i ke to remi nd those who are not con t ractors of what k i nd of an i ma l  
contractors are .  And I t  I s  i mportant that these major cha racter i s t i cs be kept 
in  m ind . The cont ractor Is one who bu i l ds a prec i se l y  descr i bed s t ructure w i th i n  
a def i n i te pe r i od of t i me  for a s um  of money agreed upon i n  advance . The fol l ow
i ng s i gn i f i cant attr i butes of the cont ractor have a con t rol l i ng bea r i ng on the 
issue of respons i b i l i ty ,  accountab i l i ty , and l i ab i l i ty :  

1 .  The con tractor , after on l y  four  to s i x  weeks to study the p l ans 
and spec i f i cat i ons , has s ubmi t ted a cos t compet i t i ve b i d  and has 
been dec l a red the l owes t respons i b l e  b i dde r .  Al l the aspects of a 
cos t compet i t i ve b i d  sys tem govern h i s  proposa l ,  h i s  ab i l i t i es , and 
h i s  act ions . Th i s  po i n t  cannot be emphas i zed too s t rong l y ;  the 
commun i ty wants the benef i t  of a cos t compet i t i ve sys tem but i s  now 
i mpos i ng onerous· burdens that make I t  unworkab l e .  
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2 .  The con t ractor s i gns what the l awyers ca l l  a "con t ract of adhes i on , "  
wh i ch i s  d rawn by on l y  one of the pa rt i es and wh i ch the other pa rty 
cannot change I n  any respect . Th i s  cont ract is prepa red by and for 
the benefi t  of the owner and i s  a h i gh l y  deta i l ed document that not 
on l y  l i mi ts I n  every conce i vab l e  way the owner ' s  exposu re to r i s ks 
of whatever k i nd connected w i th the performance of the work under 
the cont ract , but a l so carefu l l y  ass i gns those r i sks to the cont ractor . 

3 .  The con tractor p repares h i s  b i d  by eva l uat i ng ,  i n  very carefu l and 
essent i a l l y  mathemat i ca l  terms , the cost of the var i ous e l ements 
that are requ i red to bu i l d the s t ructu re shown on the p l ans . These 
i nc l ude mater i a l s ,  s upp l i es ,  equ i pment , l abor ,  subcon t ractors , 
i nsurance , and f i e l d  organ i zat i on .  H i s  b i d  i s  regarded by the owne r  
t o  I nc l ude added sums o f  money dea l i ng wi th a l ong l i s t  o f  other 
i mponderab l e  r i sks and req u i rements of the cont ract , and when the 
low b i dder s i gns the con tract , he cert i f i es that the cos t of a l l 
these gene ra l I tems ,  wh i ch have a d i rect bea r i ng on r i sk and l i ab i l i ty ,  
are i nc l uded I n  the b i d  I tems o f  the work . I n  rea l i ty ,  cont ractors 
are unab l e  to ass i gn  a dol l a r  va l ue  to these r i sks and , In fact , 
never do so. 

I t  Is ext reme l y  I mportant to keep In mi nd the above th ree att r i butes of the 
cont ractor because they bear heavi l y  on h i s  concept of h i s  respons l b l t t ty for 
conduct of the work , on h i s  concept of h i s  accountab i l i ty for conduct of the 
work , on h i s  concept of h i s  t l ab i l l ty for l osses I ncur red i n  conduct of the 
work , and on h i s  ab i l i ty to hand l e  and pay for r i sks that evol ve f rom  the 
construct i on contract . 

An adverse rol e  cas t i ng has taken p l ace . Owners have d rawn the i r cont racts 
I n such a fash i on  that con t ractors are respond i ng In the same terms . The 
k i nd of cr i t i c i sms of con t ractors referred to ear l i e r  are created by the very 
document or amb i ence that , a l though I ntend i ng to protect the pub l i c ' s  I nte rest , 
creates a s i tuat i on I n  wh i ch the con t ractor , for the sake of surv i va l , must  
respond w i th the l ega l i st i c  course of  act i on he  frequen t l y  takes . 

Hav i ng spent somet i me  on the background and to ca l l atten t i on  as a cont ractor 
to the cr i t i ca l  r i sk factors I dent i f i ed In the workshop reports , the pract i ces 
that curren t l y  exi s t , and recommended new pract i ces , I w i l l  cont i nue ,  l ean i ng 
heav i l y  on the l as t  po i n t .  

I be l i eve there are four  groups o f  cr i t i ca l  r i sk  factors that cont ractors have 
to assume : 

I . The r i sk of t abor ava i l ab i l i ty and product i v i ty 
2 .  The r i sk of s ubcont ractor and equ i pmen t  an d  supp l t e r  performance 
3. The r i sk of phys i ca l  and natura l d i sas ters (subject , of course , 

to the ab i l i ty to get I nsurance) 
4 .  The r i sk o f  s t r i kes and work s toppages 
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These r i sks are very h i gh  and very ser i ous , and cont ractors assume them when 
they s i gn a cont ract . These r i sks can represent a very l a rge sum of money-
l et us say , perhaps $ 1 0  mi l l i on dol l ars in connect i on  w i th a $20- , $30- , or 
$50-mi l l i on j ob .  

The re i s  another group of r i sks that have to do wi th the owner ' s  ab i l i ty to 
move th i ngs a l ong and to prov i de good documents . These are :  

I . Compl eteness and adequacy of p l ans and spec i f i cat i ons 
2 .  Adequacy of fund i ng for t i me l y  payments and to avo i d  de l ays to 

the work 
3 .  Adequacy of owner and eng i neer s taff i ng for prompt hand l i ng of 

approva l s ,  changes , c l a i ms , th i rd-party I mposed de l ays , and 
regu l atory I mped i ments 

We wou l d  l i ke very much to have the s i tuat i on  i mproved wi th rega rd to these 
r i sks , but they do not represent major dol l a r  r i sks . St i l l ,  I am not be l i tt l i ng 
the need for i mprovements--they are i mportan t , they do cos t money , and processes 
must be improved . We mus t have the bes t set of pl ans , etc . , so that there i s  
no confus i on ,  and t i me l y  payments are ext reme l y  i mportan t .  

The group o f  r i sks that I th i nk are ext reme l y  ser i ous dea l w i th : 

I .  The adequacy of s ubsurface exp l ora t i ons and the re l i ab i l i ty of 
geotechn i ca l  reports 

2 .  Reasonab l eness of construct i on  schedu l es and ava i l ab i l i ty of 
requ i red work and s torage areas and permi ts 

3. Del ays , suspens ions , and term i nat ions w i th res u l tan t I ncreased 
t i me  and cos ts 

�. Unforeseen economi c  factors such as embargo , shortages , i mpos i t i on 
of mater i a l  cont ro l s ,  and unwarranted Occupat i ona l  Safety and Hea l th 
Admi n i s t rat i on  i nspect i ons and f i nd i ngs 

5. Equ i ty of con t ract tenms , espec i a l l y  those re l at i ng to changes 
{changed cond i t i ons , a l l owance for esca l at i on ,  and a l l ocat i on of 
r i sk among the pa rt i es )  

6 .  The deve l opment of  an  "adversary" c l i ma te on const ruct i on projects 
and the resu l t i ng l i t i g i ous atmosphere 

New p ract i ces , po l i c i es ,  and procedures that are needed are :  

I .  Contracts , I nc l ud i ng p l ans and speci f i cat i ons , that are wr i tten to 
c l ea r l y  def i ne the ass i gnment of r i sks as we l l as to avo i d  the 
ass i gnment of major uncon t rol l ab l e  r i sks to the con t ractor 

2 .  The prov i s i on of thorough predes l gn i nves t i gat i ons and re l i ab l e  
geotechn i ca l  reports w i th the owner ass um i ng r i sks for changed 
cond i t i ons that subsequen t l y  may be encoun te red 

3 .  Prompt recogn i t ion of changed cond i t i ons by the owner ' s  f i e l d  
representat i ves 
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� .  P rov i s i on for prompt resol ut i on  of cont ract d i sputes on a n  i mpart i a l  
bas i s  ( th i s  cou l d  be ach i eved. th naugh a reduct i on  of the adversary 
c l i mate or by the mutual owner-cont ractor team approach or ,  that 
fa l l i ng ,  by med i at i on ,  med i at i on-arb i t rat i on ,  or arb i t rat i on ;  l i t i ga
t i on shou l d  be d ras t i ca l l y  mi n i mi zed s i nce I t  i s  i n  no one • s  bes t 
i nte res t ,  not even the attorneys) 

S . Areawi de or proj ect -w i de 
·
l abor agreements w i th the same exp i rat i on  

dates 
6. Owners tak i ng respons i b i l i ty for de l ays due to th i rd-pa rty i nj unct i ons 
1. Cos t esca l at i on p rov i s i on s  i ncorporated in the con t ract 
8. Wi der use of the federa l contract terms used by the Corps of Eng i neers 

and Bureau of Rec l amat i on  
9 .  Spec i f i c  con t ract i ns t ruct ions a s  t o  wh o  i s  res pons i b le for qua l i ty 

cont rol 
1 0 .  Owner p rocurement o f  req u i red agency permi ts for cons t ruct i on and 

borrow p i ts ,  d i s pos a l  s i tes , and work l oads 

I w i l l  concl ude by ment i on i ng two th i ngs that have happened recent l y .  One i s  
the expe r i ence wi th E i senhower Tunnel P naj ect , *  whe re a project rev i ew  boa rd was 
ut i l i zed and wh i ch I s  a b r i l l i an t  examp l e  of cooperat i on  between owner ,  cont ractor , 
and des i gner .  I f  that j ob had been done unde r the ol d c l i mate as was the S t ra i ght 
C reek P naj ect , ** I t  wou l d  have cos t $ 1 50 mi l l i on not $ 1 02 mi l l i on ,  and there 
wou l d  have been a l l k i nds of f i ghts . So fa r as I know, the j ob I s  mov i ng beaut i 
fu l l y ,  the owner i s  sat i sf i ed ,  the des i gners are sat i s f i ed ,  there i s  a mechan i sm 
on the j ob to dea l w i th prob l ems ,  and everyth i ng cou l d  not be better i n  an 
ext reme l y  d i ff i cu l t t unne l job . We s hou l d  be encouraged by th i s  examp l e  of 
cooperat i on and t i me l y  d i spute resol ut i on and we shou l d  l ook i nto i ts w i de r  
app l i cat i on .  

The second th i ng I want to ment i on  i s  a negat i ve th i ng .  The $800-mi l l l on 
b i d  i n  the C h i cago San i tary D i st r i ct Pnaj ect was absol ute l y  p red i ctab l e .  That 
contract l eft no breath i ng room for the con t ractor for anyth i ng to go wrong . 
When read i ng that document you sa i d  to yourse l f :  1 1The owner has you . He 
has got you t i ed hand and foot . You a re never goi ng to get another d i me ,  and 
you have to guess your cos ts for the next s i x  or e i gh t  yea rs . 1 1 I n  my op i n i on ,  
the cont ractor d i d  the r i gh t  th i ng .  H i s  b i d  sa i d :  1 1 1 f  that cont ract I s  
poss i b l y  what you wan t ,  our b i d  I s  not $�00 mi l l i on ;  i t  i s  $800 m i l l l on . 1 1 I 
th i nk that b i d  wi l l  shake up a l ot of peop l e  I n  th i s  I ndus t ry , and I hope some 
good wi l l  come from i t . 

*
runne l No . 2 of the U . S .  Department of T ransportat i on Tw i n  Tunnel Project 
unde r the con t i nental  d i v i de i n  Col o rado . 

** f . • 1 • 
Tunne l No . 1 of the U . S .  Depa rtment o Transportat i on Tw 1 n  Tunne P roJ ect . 
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D .  MANUFACTURER AND SUPPL I ER I NTEREST 

P repared by H. Jack Hunke ! , P res i den t 
Fo l ey Mach i nery Company , P i scataway , New Jersey 

I cannot he l p  comment i ng at the outset that after pa rt i c i pa t i ng I n  the Workshop 
on Urban and Suburban Hass T rans i t  Const ruct i on  and rev i ew i ng the commen ts of 
the manufactu re rs and s upp l i ers at the othe r sess i ons I expe r i enced a fee l i ng 
of depress i on , a mi xtu re of frus t rat i on  and a l mos t  ange r ,  when I rea l i zed how 
many obs tac l es and r i sks face major cons t ruct i on efforts I n  th i s  count ry today . 
I t  i s  not a b i t surp r i s i ng that a proj ect can be comp l eted I n  Japan I n  a 
fract i on  of the t i me  requ i red here . I do not th i nk our coun t ry rea l l y  wan ts  
a no-growth po l i cy ,  but  we a re gett i ng one ,  consc i ous l y  or uncons c i ous l y .  

I n  rev i ew i ng the speci f i c  prob lems that face manufactu re rs and s upp l i ers , I t  
i s  conven i en t  to cons i de r  two genera l groups : those who p rov i de l arge cus tom 
mach i ne ry ,  such as turb i nes and ra i l ca rs , wh i ch norma l l y  I s  des i gned and bu i l t 
to spec i f i c  requ i rements , and those who mass -produce gene ra l pu rpose mach i nery 
such as bul l dozers , scrape rs , l oade rs , and cranes . The two groups have some 
prob l ems I n  common ,  p r i ma r i l y  the i r l ack of a def i n i t i on of the l i m i ts of 
r i sks ,  mak i ng i t  i mposs i b l e  to pred i ct the l i mi t of l oss exposu re .  I speak 
of l i m i ts  because some of th i s  d i scus s i on focuses on whe re the r i sks are 
go i ng to l i e ,  and I t  I s  I mpo rtan t to work at l i mi t i ng these r i sks . 

I n  add i t i on , the cus tom mach i nery group has some ve ry spec i a l  prob l ems of I ts 
own . Large cus tom mach i nery I s  us ua l l y of suff i c i en t  s i ze and comp l ex i ty that 
it cannot be pretes ted at the factory and at  the erect i on s i te i t  i s  dependent 

on the equ i pment and sys tems of others . For b rev i ty , I w i l l  out l i ne a sequence 
of the major r i sks emphas i zed by the other spec i a l  mach i nery manufacturers 
present at the other ses s i ons who are more d i rect l y  I nvo l ved w i th th i s  type 
of product . I n  the cont ract i ng phase,  equ i pment  of th i s  type frequen t l y  i s  
purchased th rough compet i t i ve rathe r than negot i ated b i dd i ng .  Hany t i mes ,  the 
compet i t i on i s  fore i gn manufacture rs who benef i t  from more favorab l e  domes t i c ,  
lega l , and comme rc i a l  env i ronmen ts . U . S .  manufacture rs f i nd i t  i mpos s i b l e  
to prov i de adequate con t i ngenc i es for r i sks that cannot be quant i f i ed w i th i n  
reasonab l e  l i m i ts .  Some of these r i sks a re :  

1 .  Newness of des i gn 
2 .  Use  o f  n ew  ma te r i a l s  
3 .  Chan g i ng des i gn req u i rements 
% .  P roj ect de l ays 
5 . Poss i b i l i ty of p roduct fa i l u re 
6 .  I nadequate esca l a t i on 
1 . I nd i rect and consequent i a l  demands 

4 1  
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To b i d  wi th sa.e degree of safety for a l l of these exposures woul d nor.al l y  
nake a U . S .  nanufacture r  nonCCJIIII)et i t i ve  aga i ns t  fore i gn  CCJIIII)et i t i on .  Wh i l e  
t he re  nay be a l i mi ted opport un i ty t o  d i scuss con t ract tei'IIIS p r i or t o  t he  
i ssu i ng o f  i nvi tat ions t o  b i d .  an y  s i gn i f i cant b i d  qua l i f i cat ions or excep
t i ons des i gned to 1 i mi t r i sks autonat i cal l y  w i l l  di squa l l fy the b i dder .  Jtost 
con t racts protect the buyer to a fa r greate r degree than the se l l e r .  and f i na l  
dec i s i ons i n  d i sputes genera l l y  are d i ctated by the buyer . 

I n  the des i gn-manufacturi ng phase . there i s  i nadequate cooperat i on  w i th -anu
facturers dur i ng the wri t i ng of spec i f i cat i ons to the po i nt that i nnovat ions 
are i ncorporated that are beyond the state of the art and res pons i b i 1 i t i es  
for these i nnovat i ons are p l aced un fa i r l y  on the con t ractor . The COIIIII)et i t i ve  
envi ron��ent encourages lower cos t  des i gn  an d  i ...,roved perfornance but does not 
g i ve  the nanufacturer any protect i on  aga i ns t  the r i sks i nherent i n  creat i v i ty .  
Govern��ent contracts frequen t l y  are t oo  i nf l exi b l e  t o  acCOIIIIIOdate reasonab le 
changes that would i ...,rove performance . And . l as t .  it  is  d i ff i cu l t  to des i gn  
to targets constan t l y  changed by regu l atory agenci es . 

Further . for a va r i ety of causes . the i ns ta l l at i on  t i me  often i s  de l ayed and 
perhaps doub l ed  beyond what i s  reasonab ly poss i b l e  and th i s  ��easurab l y  i ncreases 
costs and ri sks . Among the causes for th i s  i s  i nadequate cons t ruct i on  � 
ment .  wh i ch fa i l s to schedu l e  and control the erect i on  effort so that i t  i s  
rea 1 1 y on the cr i t i ca l  _path . Part of the reason for th i s  i s  poor l y  hand l ed  
i nterfac i ng w i th othe r nanufacture rs . con t ractors . an d  subcont ractors that 
resu l ts i n  the de l ay .  costs and r i sks of cta.lge to the equ i paent w i th no 
nechan i sm for re i nburs i ng the •nufacture rs for these s i gn i f i cant I ncreases . 
The regu l atory process i tse l f  i s .  at best . i ndec i s i ve .  Th i s  resu l ts i n  
frequent changes to the regu l a t i ons be i ng super i ..,osed on ex i s t i ng  contracts 
wi thout a cost or t i ne  adj us tmen t i n  the contract . 

Project agreements wi th un i ons frequen t l y  are i n  confl i ct w i th the .anutacturer ' s  
agreement an d  cause d i sputes an d  de l ays . Un fortunate l y .  wh en  a project l oses 
i ts momentum . i t  cont i nues to stay on low burner and i n  t i me  creates a l l sorts 
of opportun i t i es for new obs t ruct i ons that nake i t  d i ff i cu l t  to get the tap» 
back and get i t movi ng .  

As for the operat i on  phase . dur i ng s tart-up and operat i on  the manufacturer 
is exposed to najor fa i l ure r i sks in the warranty per i od  and add i t ional 
exposure of phys i cal danage to property . whether that of the cus ta.er or a 
th i rd-party . These r i s ks .  un l ess there i s  a spec i a l  sha r i ng arrangeent 
wi th the owner .  are be i ng borne by the nanufacture r .  and wh i l e  no rma l l y  
covered by i nsurance . i t  i s  h i gh l y  ques t i onab l e  whether i nsurance t o  cove r  
these r i sks wi l l  be ava i l ab l e  i n  the future . 

Vi th regard to reCOIIIIIelldat i ons . these r i sks and i neff i c i ency exposures of 
spec i a l  nach i nery and supp l y  nanufacturers shou l d  be b rought wi th i n  pred i ct
ab l e  l i •i ts by the deve lop��ent of the partnersh i p  concept . wh i ch was i den t i fied 
earl i er as a rep l acement for the present adve rsary re l at i onsh i p  that ex i s ts on 
a construct i on  job . Part of that concept shou l d  be a de l i berate l y  deta i l ed .  
greater shar i ng by the purchaser o f  the 1 i s  t ed  exposures th rough : 
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1 .  Fa i rer protect i ve esca l at i on prov i s i ons to cove r I nf l at i on  potent i a l s 
2 . Better cooperat i on between the purchaser and the manufacture r  I n  

wr i t i ng spec i f i cat ions and I n  prepar i ng the b i d  I nvi tat i on to make 
i t  poss i b l e  to bu i l d- I n  reasonab l e  protect ion for both the purchaser 
and the manufacturer  

3.  Measurab l y  I mp roved p�ject management to mi n i mi ze 1 1 ab l 1 1 t l es and 
attendant l osses 

� .  I nsurance p�v l ded by the owner on a proj ect bas i s ,  I nc l ud i ng coverage 
for I nd i rect and consequent i a l  damages 

5 .  Coord i nat i on  of un i on  agreements 

There I s  some d i spute about whether negot i ated con t racts are better than 
compet i t i ve  b i ds ,  but manufacturers 1 1 ke negot i ated con t racts . 

At th i s  po i nt ,  I wou l d  1 1 ke to b r i ng together the I nte res ts of both spec i a l  
an d  genera l mach i nery manufacturers and I dent i fy a common prob l em that i s  
probab l y  our greatest s i ngl e concern : the present 1 ega 1 sys tem for resol ut ion 
of con f l i cts , part i cu l ar l y  as  i t  I nvol ves product 1 i ab i 1 1 ty .  Concern was ex
pressed rega rd i ng :  the h i gh tota l cos t of the 1 ega 1 p�ss i nc l ud i ng l nter
�tor i es ,  depos i t i ons ,  and t r i a l s ;  the t i me  that we a 1 1 put In doi ng that 
sort of t h i ng when we cou l d  be do i ng someth i ng more product i ve ;  the "deep
pocket" syndrome that makes l arge r compan i es fa I r  game even when they have no 
respons i b i l i ty for a prob l em ;  and the fact that the court system I s  a l ot tery 
because of errat i c  j udge and j u ry deci s i ons .  Typ i ca l  cases are too compl ex 
�r mos t boa rds and j u r i es .  The theory of ent i t l ement and s tr i ct 1 i ab l 1 i ty 
coup l ed wi th the fact that the defendant ,  I n  most cases , I s  now cons i de red 
gu i l ty unt i l  proven I nnocen t comb i ne to resu l t i n  unconsc ionab l e  awards 
desp i te the facts . Hos t peop l e  are fami l i ar wi th esca l at i ng product 1 1 a
b l 1 i t i es ,  s u i ts , and awards and the commensurate I ncrease In I nsurance cos ts , 
wh i ch  have r i sen to the po i n t  at wh i ch I nsurance I s  e i ther unaffordab 1 e  or 
unava i l ab l e to many compan i es .  Th i s  prob l em has to be resol ved properly  
through l eg i s l at i on .  I n  fact , there are two b i 1 1 s  I n  Congress and a number 
of states have pend i ng 1 eg l s 1 at i on to put a fence around th i s  th i ng to some 
degree . The changes that most manufacture rs and supp l i ers are l ook i ng for 
are : 

1 .  L i mi tat i on  of s t r i ct 1 1 ab i 1 i ty and tort 
2 .  State-of-the-art defense so that someth i ng bu i l t  1 0  years ago I s  

not expected to be bu i l t  to today ' s  s tandards 
3 . Statute of l i mi tat i ons to prohi b i t  c l a i ms  that a mach i ne bu i l t  

1 5  years ago was I mp rope r l y  done 
� .  Res t r i ct i on  of cont i ngency fees 
5 .  Def i n i t i on  of respons i b i l i t i es wi th product a l te rat ions 
6 .  Res t r i ct i on on pun i t i ve damages 
1 .  A p roduct 1 1 ab i 1 1 ty c 1 a l m  rev i ew  panel 
8 .  L i mi ts on th i rd-party act i ons for I nj ury t o  the amount that the 

i nj u red pa rty rece i ves from Workmen ' s  Compensat i on  
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The product l i ab i l i ty exposure i s  the b i ggest r i sk -anufacturers face . 
and �M� l ess i t  i s  con t rol l ed .  i t  w i l l  11ean IMiproduct i ve  major i ncreases 
in the cost of cap i ta l  goods .  the w i thdrawal of some llaflufacture rs fro. 
ma rkets .  and the econa.i c ann i h i l at i on  of _,..Y Slllill l er  COIIIpafl i es • 

.... 
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E .  LABOR I NTEREST 

P repared by H .  Al l yn Parmenter ,  Tra i n i ng Department 
Un i ted Assoc i at i on  of Jou rneyman and App ren t i ces of the 

P l umb i ng and P i pe F i t t i ng I ndus t ry ,  Wash i ngton , D . C .  

I t  I s  not often that we I n  l abor are offe red an opportun i ty to take pa rt I n  
conferences such as th i s .  I t  has been mos t en l i gh ten i ng to f i nd that , through
out the d i scuss i on ,  l abor has not been I dent i f i ed as the b i gges t p rob l em 
concern i ng respons i b i l i ty ,  l i ab i l i ty ,  and accoun tab i l i ty for r i s ks I n  cons t ruc
t i on .  I n  fact , i t  i s  q u i te i nte res t i ng to me to f i nd out that the gove rnmen t ,  
the l awyers , and the I nsu rance peop l e  are the bad guys . 

We we l come the chance to meet w i th those assoc i ated wi th th i s  con ference . 
be l i eve I t  has been good for a l l concerned to hea r the p rob l ems that face each 
group represented . I t  appears that not enough of these types of meet i ngs o r  
d i scuss i ons are be i ng he l d  and that the greates t prob l em we face ma y  be one 
of commun i cat i on .  I have at tended two of the workshops and found that there 
was a g reat l ack of commun i cat i on ,  thereby l eav i ng hos t i l i ty among the g roups 
that b r i n g  about the bu i l d i ng process . So often , the answers to ques t i ons of 
one sect i on of ou r g roup have a l ready been so l ved by another ,  but the re I s  no 
way to know th i s  because we do not ta l k  enough . 

Labor I s  not as bad as pa i nted by many - -not a l l good , but not a l l bad . I n  
fact , we a re seek i ng sol ut i ons to many of the same prob l ems that con fron t 
owners , des i gners , and b u i l ders .  Some of these prob l ems concern safety and 
hea l th ,  and l abor can a i d  I n  th i s  area . We have made many I n- roads w i th the 
Occupa t i on a l  Safety and Hea l th Adm i n i s trat i on  (OSHA) , and we have ways of 
tra i n i ng peop l e  that w i l l  g i ve a l l the s i gn i f i can t  educat i on that I s  necessary 
for your emp l oyees . You are go i ng to f i nd a l so that hea l th i s  go i ng to be the 
b i gges t prob l em I n  the l ong  run . Peop l e  have been worr i ed about l adde rs and 
scaffo l d s  and that type of th i ng ,  but I be l i eve you mus t s ta rt th i nk i ng about 
I l l nesses caused by such th i ngs as exposure to asbestos and smoke I nha l ed by 
we l ders . These eventua l l y  a re go i ng to cos t you a great dea l of money , and we 
can he l p  you I n  these a reas . 

Many of the prob l ems d i scussed here a r i se before l abor I s  i nvo l ved I n  the j ob .  
I do not know how l abor can he l p  w i th the prob l ems that conce rn spec i a l  va l ues , 
cri t i ca l  con tro l s ,  or l i cens i ng p rocedures . There are so many th i ngs that l abor 
has no con t rol  ove r ,  but when l abor ' s  part of the job I s  ready , we w i l l  do I t 
and do I t  we l l .  

Workers wan t to do a good job , be l i eve I t  or not , and when a j ob I s  done more 
than once , i t becomes j us t  as frus t rat i ng to the worker as to the bu i l der  or 
the des i gner . I t  seems we a l ways have to hurry up to comp l ete the j ob the 
fi rs t  t i me ,  b u t  we a l ways have p l enty of t i me  to do i t  the second t i me ;  I have 
neve r unders tood that . 
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I t  was po i nted out at the Workshop on Power P l ant Const ruct ion that often 50 
percent of •ny jobs are clone tw i ce .  Why? The qua l i ty  control personnel are 
not there tmen they are needed because of engi neeri ng changes . Poor p l ann i ng  
i n  the use o f  qua l i ty  control personne l often upsets the .,ra l e  of the llfOrkers 
un t i  1 they IIIOI'Ider lolhat is the use of do i ng a good job in the fi rst p l ace .  For 
exa��Pl e .  cons i der a llim lolho i s  a we l de r .  He has been tested . He I s  x-r;iy 
wel d i ng a 36- l nch p i pe .  1 56  passes . Th i s  •n knows .,re about th i s  llfOrk than 
anyone on that j ob .  but he •st wa l t around for tllfO hours every t i ��e  he goes 
around that pi pe for saeone . usual l y  a j un i or eng i neer .  to COlle and tel l 
h i 11  lolhether he can �e l d  the next pass .  The wa i t i ng around and t he  wast i ng 
of t i 111e not on l y  are goi ng to stop the product ivi ty of the job . but a l so are 
goi ng to ki 1 1  the .,ra l e  on the job . There has to be a better way to p l an  
these operat i ons .  

Labor i s  as •ch i n  favor of one-t i ��e  construct ion as everyone el se . Construct i on  
peop l e  s t i l l  take pr i de  i n  thei r llfO rk  and . i n  fact . llfOUl d l i ke to be i nc l uded  
.,re i n  t he  superv i s i on  an d  p l ann i ng o f  the llfOrk . I s tated to one panel that 
we l de rs .  for i ns tance . often beCOIIe pr i •  donnas -- the better they get. the .,re 
speci fi c they get. and the .,re they want to do i t  r i gh t .  I f  you know anyth i ng  
abou t  wel ders and sett i ng a p i pe  or seal . you know that th i s  i s  so. Not every
one can des i gn  a s t ructure .  but not everyone can bu i l d  that s t ructure . Thos � 
bu i 1 d .  those lolho pour concrete and r i g  heavy equ i pment . are profess i ona 1 s .  A 1 1 
through the d i scuss i ons I heard about the ' 'profess i ona l  th i s" and the ' 'profess i on
al that . "  the 1 .-yers . the des i gners . etc . Yet .  a great Eny l abor peop l e  are 
h i gh l y  profess i ona l  a l so.  and I th i nk they shoul d be t reated as such .  

I f  l abor l eaders have knowl edge of l ead t i ��e  on jobs an d  take part i n  prejob 
conferences . they can sol ve  •ny of the prob l ..s  before the job ever beg i ns .  
I agree that llfOrk ass i gn��ents on jobs •st f i t the l abor ag.-.-nt . Do not 
g i ve  the i ron  llfOrkers lolhat the p i pe  f i tters th i n k  they shoul d do; that shou l d  
be d i scussed before the j ob  ever begi ns .  

On jobs o f  the s i ze d i scussed i n  these ��eet i ngs . nat i ona l  un i on off i ce rs as 
�el l as l oca l  un i on off i cers shou l d  be kept i nfonaed . labor i s  not an ...-y 
of the bu i l d i ng process ; rather i t  i s  a fi .-. a l l y  i f  a l l OIIIed to hel p wi th 
p 1 ann i ng and w i th i ..., 1 ellll!lltat i on  of those p 1 ans . Accord i ng to the experts . 
books that you peop l e  have wri tten . 30 percent of the cos t  for a power s tat ion 
is the l abor .  We want to i ...,rove on that part of the project and hel p  wherever 
poss i b l e  in other areas . 

Out of these meet i ngs wi l l  COlle a report ; l et us read i t  and cont i nue to ta l k  
to each other .  So •ny of these s tud i es see�� to be cons i dered f i n i shed when 
the l ast speaker has conc l uded h i s  ta l k .  We put clown our ' 'b l ue  fol der' ' and on 
Monday we wi 1 1  p i ck up our ' 'yel l ow  fol der' ' and go to the next .eet i ng and that 
is the end of i t .  We ..,s t not do that . Let us cont i nue to ta l k  to one another . 
Today 1 • ta l k i ng to 1 .-yers and des i gners and I 1 i ke that . I understand th i ngs  
now that I never unders tood before . I t  i s  an educat i on  for a l l o f  us . 
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Labor peop l e  need to know about the cost of I nsurance needed for l a rge j obs , 
the p l ann i ng for the j obs , and the l awye rs ' fees needed . I am very sure that 
the peop l e  who b u i l d  power pl ants--the we l ders and the f i tters and the e l ect r i 
c i ans and the concrete peop l e--do not know that the I nsu rance pol i cy I nvol ved 
cos t $ 1  m i l l i on dol l ars . I do not be l i eve that they unders tand f i nanc i ng--that 
they know when a j ob I s  he l d  up for 1 0  days I t  w i l l  cos t $� m i l l i on more . Maybe 
I f  they knew about th i s  and the bank i ng procedures and cos t factors , they wou l d  
be more recept i ve .  They are sma rt enough to know that the i r jobs a re I nvo l ved , 
and they wan t those jobs , pa rt i cu l a r l y  now when unemp l oyment I s  s t i l l  h i gh I n  
the cons t ruct i on  I ndus t ry .  ( I n the New Eng l and area , for examp l e ,  I t  I s  as 
h i gh as 60 pe rcent , and those peop l e  are l ook i ng for ways to get back to work . ) 
I am s u re they wou l d  l i s ten to these prob l ems , and they shou l d  know about them.  
Now on l y  h i gh - l eve l un i on peop l e  a re awa re of th i s  I n forma t i on ,  and I th i nk I f  
the res t  we re to l d and we d i d  some more commun i cat i ng ,  I t  ce rta i n l y  wou l d  be 
he l pfu l . 

Labor somet i mes acts l i ke a p r i vate c l ub .  We know what we can do , but we 
never te l l anyone e l se about the good th i ngs we can do . We have done many 
good th i ngs for the coun t ry ,  but , of course , bu i l d i ng a home wi th free l abor 
for deaf ch i l d ren I s  not a news I tem and putt i ng a p i cket l i ne around a j ob 
I s .  We can do th i ngs , and we can do them we l l  I f  we unde rs tand the prob l ems . 
I know I unde rs tand more by comi ng to these meet i ngs , and I hope that some of 
you w i l l  unders tand more too and that we can ta l k  at the l oca l l eve l s wherever 
jobs a re .  I f  we have the l ead t i me ,  the proper peop l e  w i l l  be there . Negot i a
t ions s hou l d  be done prope r l y .  At one d i scuss i on ,  one o f  my l abor col l eagues 
sa i d  that negot i at i on shou l d  be s t rong for the management s i de ;  maybe I t  I s  not 
strong enough . I have pa rt i c i pated I n  some B RAB act i v i t i es conce rn i ng b u i l d i ng ,  
and many pa rt i c i pan ts say that somet i mes they cou l d  not f i re peop l e .  I have 
been foreman on many jobs and I have f i red peop l e--s tewards and anybody e l se 
who cou l d  not o r  wou l d  not do the job . I f  that I s  not prope r l y  s tated I n  the 
agreemen t ,  then maybe I t  I s  the con t ractor ' s  fau l t .  I t  has got to be there ; 
you have the r i gh t  to do the th i ngs necessary to ope rate that j ob and to have 
con t ro l . 

Some of us have neve r ta l ked to each other about our prob l ems , and now we are 
do i ng j us t  that . We have been ab l e  to c ross l i nes . I came here th i s  morn i ng 
and sat w i t h  a l awyer and we tal ked on common te rms . A few yea rs ago , I do not 
know I f  he wou l d  have even ta l ked to me or I to h i m .  But the p rocess I s  go i ng 
to work , and I th i nk that we shou l d  not put the "b l ue fo l der" down . I w i  I I  do 
al l I can to b r i ng about the changes that we need to hel p our i ndus t ry .  So l et 
us not b l ame each other for our prob l ems and have that hos t i l i ty .  I have been 
fortunate enough to work w i th a l l of you here , a l l h i gh l y  profess i ona l . I 
be l i eve l abor  peop l e  a re p rofess i ona l a l so .  Le t us cont i nue our commun i cat i on 
and get o u r j ob done . 

�7 
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F .  I NSURANCE I NTE REST 

Prepa red by W i l l i am Cu l l en , V i ce P res i den t 
Johnson and H i gg i ns ,  New York , N . Y .  

The consensus o f  the i nsurance peop l e  at tend i ng the pre l i m i na ry workshop 
dea l i ng w i th respons i b i l i ty ,  l i ab i l i ty ,  and accoun tab i l i ty fo r r i sks I n  
con s t ruct i on can be reduced to a s i mp l i s t i c  term , "prope r management o f  r i s k . " 
L i ke a l l so l ut i ons , s i mp l e  so l ut i ons i nva r i ab l y  have a comp l ex exp l anat i on .  
Let me ass u re you that I nsurance does not vary from the norm and , I n  fact , 
may ve ry we l l be the fron t runner I n  the comp l exi ty race . 

The f i rs t po i nt requ l r i ng exp l anat i on I s that the word "r i s k , "  when used I n  
i ns urance , has a spec i a l  mean i ng because the adj ect i ve "pure" I s  used , and 
"pu re r i sk" i s  def i ned to mean on l y  a chance of l oss  or  no l oss  at  a l l .  I n  
I ns u rance , the other def i n i t i on of "r i s k , "  a chance of ga i n  o r  o f  l oss , I s  
not app l i cab l e ,  and any r i sk bear i ng s uch e l emen ts i s  not cons i de red a r i sk .  
The refore , we have a prob l em a t  the outset w i th mos t peop l e .  

S temm i ng from the prope r management of pure r i sk  I s  a my r i ad o f  p rob l ems 
ran g i ng from the recogn i t i on of r i sks and the ass i gnmen t of va l ues to them , 
to what  to do about them. For examp l e ,  shou l d  r i s ks be se l f-assumed or 
t ransferred to a r i s k taker? I f  the l atter , Is there a r i s k-take r I nsurance 
company ava i l ab l e  and at what cos t? W i th i n  the nuc l eus of these b road con
s i de rat i ons , workshop members commented on s pec i f i c  conce rns . The i nsurance 
company representat i ves we re conce rned about I nadequate prem i ums for the 
r i sks assumed on ve ry l arge const ruct i on proj ects that often l as t  up to 1 0  
yea rs and are fu l l  o f  many unknowns , many fa r greater than was con temp l ated 
at the outset of the proj ect . Let me g i ve you a concrete examp l e :  I n  1 97 1  
when the Wash i ngton Met ropo l i tan Area Trans i t  Author i ty put I n to effect I ts 
coord i nated I nsu rance p rogram , the D i s t r i ct of Co l umb i a  Wo rkmen ' s  Compensat i on 
max i mum week l y  benef i t was $70 a week w i th a l i fet i me  maxi mum of $24 , 000 fo r 
any i nj ury . Today , the benef i t  i s  $342 a week w i thout a max i mum l i m i t .  I n  
fact , there has been a t  l eas t one c l a i m  thus fa r that has a benef i t  amount 
exceed i ng $1  mi l l i on for an i nj u red workman . 

Need l es s  to say , no I nsurance actuary , whether he be supported by the mos t 
soph i s t i cated computer or a crys ta l ba l l o r  both , I s  capab l e  of estab l i s h i ng 
rates at the outset that cove r a l l con t i ngenc i es .  Long-term j umbo con t racts 
a l so i mpact on surety bond unde rw r i ters s i nce these con t racts a re fu l l  of the 
same unknowns that make usua l  unde rwr i t i ng gu i de l i nes I mpract i ca l . In add i 
t i on , surety compan i es have a soc i opo l i t i ca l  prob l em a r i s i ng from pressu res 
to prov i de bonds for sma l l  and m i nor i ty con t ractors who , by usua l unde rwr i t i ng 
standards , cannot qua l i fy .  Some years ago , an at tempt was made t o  so l ve th i s  
prob l em th rough the surety bond guarantee program w i th Sma l l  Bus i ness Adm i n i s t ra
t i on .  Wh i l e many bonds have been prov i ded , many peop l e  do not rea l i ze that ove r 
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$70 m i l l i on i n  net l osses have been passed on to the taxpay i ng pub l i c  th rough 
th i s  prog ram . Yet th i s  program I s  not enough to s u i t the w i shes of certa i n  
press u re groups and e l ected representat i ves , and they have conce i ved a new 
k i nd of th i nk i ng .  Eve ry con t ractor has the r i ght to have a sure ty f i nd h i m  
qua l i f i ed to pe rform a g i ven cont ract . One s tate I s  cons i de r i ng hav i ng the 
s tate i nsurance fund wr i te s u rety r i sk ,  no doubt ,  for any and a l l appl i cant 
cont ractors . At l eas t two other s tates a re cons i de r i ng surety on an ass i gned 
r i sk bas i s ,  s i m i l ar to the automob i l e  ass i gned r i sk p l an .  And l as t  but not 
l eas t ,  there are seve ra l proposal s before Congress or i n  the Wh i te House 
cons i de r i ng add i t i ona l federa l I nvo l vement I n  the s u rety bus i ness .  

Other workshop part i c i pan ts expressed concern about d i ffe rent a reas , but a l l 
seemed to dwe l l  on one po i nt--the ava i l ab i l i ty of ma rket or , to use a f i sca l  
term ,  the shortage o f  r i s k  cap i ta l . V I rtua l l y  every workshop pa rt i c i pant who 
had one or more comments I n  cr i t i c i sm of the I nsurance I ndus t ry ment i oned the 
ava i l ab i l i ty or  l ack of ma rket . Rebutta l s  ranged from j us t i f i cat i on  of t i gh t  
market cond i t i ons because o f  hor rendous underwri t i ng l osses I n  1 97� . 1 975 , and 
1 976 that r i gh t  now tota l about $ 1 0  b i l l i on (and I cannot I mag i ne any p rof i t 
venture that can con t i nue to suffer l osses of th i s  sort) to owner ' s  cont ract 
te rms be i ng fo i s ted on con t ractors by owners , to cumbersome change order 
p rocedures and payout schedu l es ,  and to the fa i l ure of the owner to recogn i ze 
that he , too , has r i s ks that must be reta i ned and not pas sed on to cont ractors 
or I nsurance compan i es .  

Seve ra l rep resentat i ves ment i oned the somewhat I nnovat i ve (a l though not new) 
concept of r i sk management as a sol ut i on  to the p rob l em of cos t and ava i l ab i l i ty 
of I nsurance . B r i ef l y ,  th i s  concept requ i res the owner to p l ace h i ms e l f f i rmly  
I n  the  d r i ve r ' s  seat and to  make a determ i nat i on  of h i s  r i s k  and  l oss  poten t i a l  
and deve l op a pol i cy o f  what t o  do about them. The r i sk management process 
req u i res : (I) I dent i f i cat i on and ana l ys i s  of r i s k  of acc i dental  l oss , (2)  
deve l opment of methods of t reat i ng r i sks , ( 3 )  se l ect i on of the bes t me thod 
for cop i ng w i th the r i s k ,  (�) I mp l ementat i on of the bes t me thod , and (5) 
mon i tor i ng the res u l ts to make adj us tments I f  necessary .  

Once the owner has ana l yzed h i s  r i s k ,  the speci f i c  techn i q ues of r i sk  management 
may be ut i l i zed . These a re avo i dance , retent i on ,  prevent i on ,  and t rans fe r .  
Amon g  i nsurance profess i ona l s ,  there I s  agreement that ut i l i zat i on o f  r i sk 
management pr i nc i p l es by owners and the I ncorporat i on of such p r i nci p l es I n to 
the des i gn of proj ects wi l l  go a l ong way I n  re l i ev i ng some of the pressures 
on the I nsu rance market as we l l  as In decreas i ng the cos t of I nsurance . 

Workshop pa rt i c i pan ts a l so d i scussed the modes of I nsurance . There seems to 
be some d i sagreement ,  usua l l y  whe re there I s  a ves ted I nteres t ,  about whether 
owner-con t ro l l ed or wrap-up I nsurance I s  the on l y  way to go . Severa l recent 
s tud i es i nd i cate that wrap-up seems to offer many advantages over conven t i onal  
I nsurance , part i cu l a r l y  I n  reduced cos t and  ma rket ava i l ab i l i ty .  On  j umbo 
con t racts i nvol v i ng hund reds or even thousands of pr i me  cont ractors , subcon
t ractors , and  s ub-subcon t ractors , the  underwri t i ng capac i ty of the  wor l d  
I nsurance ma rket I s  j us t  not l arge enough to p rov i de a l l the necessary pol i c i es 
and amoun ts of cove rage for a l l the con t ractors I nvo l ved , thus l eav i ng wrap-up 
as the on l y  sens i b l e  sol ut i on I f  the proj ect I s  to be I nsu red . 
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I n  summa ry , I bel i eve a l l workshop pa rt i c i pants agreed that there I s  a capac i ty 
crunch I n  the I nsurance bus i ness b rough t on by I ncreases I n  the number and 
I n f l a t i on- I mpacted amoun ts of c l a i ms compounded by seve ra l  consecut i ve yea rs 
of unde nwr l t l ng l osses . But the s i tuat i on I s  not hope l ess . There a re so l ut i ons , 
I nnova t i ve and t rad i t i on-shak i ng ,  and whether I nvo l v i ng the owner ,  the con 
tractor ,  l abor , the l ega l p rofess i on ( pa rt i cu l ar l y  I n  the tort a rea ) , or the 
pub l i c ,  the so l ut i ons requ i re a b reak w i th the pas t I f  r i sks are to be I nsu red . 
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G .  LEGAL I NTEREST 

Prepa red by W.  Ste l l Hu l e  
Hu l e ,  Ste rne , B rown and I de ,  At l anta , Ga . 

I n  rev i ew i ng the va r i ous pape rs p repa red by the l awyers who pa rt i c i pated I n  
the va r i ous workshops , I found that the i r I nteres ts co i nc i ded , to a great 
deg ree , w i th the I nte res ts of those whom they p r i ma r i l y  represented . S i nce 
these l awye rs rep resented owners , b u i l de rs , des i gners , regu l atory bod i es {and 
In some gove rnmental  agenci es they were regu l ators as we l l as owners ) , and 
con t ractors and s ubcon t ractors of var i ous va r i et i es ,  I t  I s  ve ry d i ff i cu l t to 
suggest  that there I s  a consensus among the l awye rs for the ent i re cad re of 
I nte res ts they represent .  But the re a re ,  pe rhaps , some th reads of I nteres t 
that a re common to l awye rs represent i ng the members of th i s  g roup , wh i ch pe r
haps do not take q u i te as much of an I ndus t ry pers pect i ve as have the other 
presentat i ons here today . As a matter of fact , I th i nk we l awye rs l ook upon 
th i s  matter of a l l ocat i on of r i sk as someth i ng ph i l osoph i ca l . I ndeed , our 
t ra i n i ng and ou r common law her i tage tel l s  us that the a l l ocat i on of r i sk has 
been one of the major prob l ems w i th wh i ch our forefathers have wres t l ed th rough 
the yea rs from the town counc i l s and the t r i ba l  ch l eftans down to today w i th 
our soph i s t i cated boards of cont ract appea l s  and spec i a l i zed cou rts and genera l 
cou rts . The I ssue of a l l ocat i on has been the prob l em .  Sha l l  I t  fa l l  upon the 
one who I s  bes t ab l e  to pay , or  sha l l I t  fa l l  upon the one who I s  at fau l t ?  
Shou l d  there b e  some d i v i s i on of l i ab i l i ty o n  a no-fau l t  bas t s  between those 
part i c i pat i ng I n  the proj ect? Shou l d  there be a l l owed moneta ry l i m i tat i ons 
on fau l t ,  no matter  how I t  I s  to be a l l ocated? So I t  bas i ca l l y  Is  a ph i l o
soph i ca l  prob l em that can be hand l ed I n  the con text I n  wh i ch we a re dea l i ng 
I n  one of seve ra l ways . Obv i ous l y ,  by cont ract there may be a sh i ft i ng of 
r i sk .  I n  s ome  I ns tances , howeve r ,  l eg i s l at i on may be requ i red to sh i ft the 
r i sk .  

We have l ooked a t  those r i sks that are gove rned o r  con t ro l l ed ,  to s ome  extent , 
by some membe rs of th i s  package of actors I n  the con t ract i ng I ndus t ry ,  and we 
have l ooked at those uncon t rol l ed and un foreseen r i sks . And I th i nk mos t of 
us wou l d  ag ree that the u l t i mate l i ab i l i ty I s  upon the owne r--the pe rson or 
ent i ty that I s  go i ng to rema i n  w i th the proj ect after the des i gners , cont ractors , 
etc . , have gone . I n  recogn i t i on of that fact , owners genera l l y  t ry ,  as has 
a l ready been s ugges ted he re today I n  many spec i f i c  I ns tances , to sh i ft that 
r i s k  to somebody e l se to the deg ree that Is poss i b l e .  One of the major 
factors I n  th i s  I s  ba rga i n i ng powe r .  As l awyers , we have been ve ry concerned 
that our c l l ent • s  barga i n i ng pos i t i on at the tab l e  res u l ts  I n  the i r assum i ng 
r i sks that they s i mp l y  shou l d  not as s ume and , I n  many I ns tances , as s um i ng r i s ks 
that they s i mp l y  do not unders tand they a re ass umi ng . And I t  I s  probab l y  
ba rga i n i ng power ,  not who con t ro l s  a r i s k more than anybody e l se I n  a group , 
that rea l l y ,  I n  the f i na l  ana l ys t s ,  makes the d i ffe rence . I t  depends , of 
course , on the c l i mate I n  the const ruct i on i ndus t ry .  I n  At l anta , we had a major 
downturn I n  const ruct i on ,  and I have seen con t ractors ass ume r i s ks that s i x  or 
seven yea rs ago they wou l d  not eve r have cons i de red ass um i ng .  
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When r i sk I s  a l l ocated , the prob l em I s  ma k i ng sure that I t  I s  c l ea r l y  s pe l l ed 
out i n  the con t ract document . But I n  th i s  I ns tance , even I f  I t  I s  c l ea r ,  there 
somet i mes are s tatutory l i mi tat i ons upon the ass i gnment of l i ab i l i ty among the 
group (e . g . , the con t ract i ng I ndus t ry has moved toward l eg i s l at i on I n  many 
s tates that proh i b i ts the a l l ocat i on of r i sk  to the con t ractor for somebody 
e l se ' s  neg l i gence) . The at tempts to l eg i s l ate I n  th i s  area have had someth i ng 
of a boomerang effect as the cou rts have I nterpreted these l i m i tat i ons on 
l i ab i l i ty ;  they have gone a l i tt l e  further than some of us had thought they 
wou l d  and have sa i d  that , I n  some i ns tances , certa i n  s tat utes mean you not on l y  
cannot sh i ft the r i sk ,  b u t  you a l so cannot l i m i t i t  monetar i l y .  Th i s  I s  a n  
un fortunate prob l em .  Obv i ous l y ,  the p � t  and equ i tab l e  reso l ut i on of d i sputes 
I s  the goa l we a l l seek , and f i e l d reso l ut i ons , I th i nk we as l awyers agree , 
are the bes t .  Arb i t rat i on ,  med i at i on ,  and other ext ra-j ud i c i a l  reso l ut i ons 
are ,  I n  some I ns tances , exceed i ng l y  good . Some of them a re b u i l t  I nto the 
con t ract , and some of them are ava i l ab l e  to the pa rt i es outs i de the con t ract . 
But one of the prob l ems we have perce i ved i s  the bus i ness of arb i t rat i on pane l s  
and the spec i a l  boards that have been created th rough the yea rs to so l ve spec i a l 
prob l ems I n  the con t ract i ng I ndus t ry becomi ng more and more l i ke courts . The i r 
procedures are becomi ng much more comp l ex ,  the l awyers are becom i ng much more 
i nvo l ved than they were I n  the pas t ,  and the who l e  th i ng I s  tak i ng on more of 
the adve rsa ry re l at i ons h i p  that many of us have bemoaned here today . We a re 
conce rned a l so about the l osses to a l l of us occas i oned by de l ay .  Wh i l e  we 
recogn i ze that some of the de l ay I s  l awye r-caused , we subm i t that i n  mos t 
cases i t  i s  fa i l ure to use counsel  I n  a prope r way ( i . e . ,  as a counse l o r ,  as 
an adv i sor , and as a too l rather than as a weapon at another po i nt In the 
process ) that has res u l ted I n  de l ays that othe rw i se cou l d  have been avo i ded . 

Jud i c i a l  reform? Ves t We have ta l ked about the spur i ous l awsu i t ,  the ma l i 
c i ous l awsu i t ,  and we have been concerned that some p l a i nt i ffs do not have to 
pos t bond . Hos t of the t i me ,  howeve r ,  the prob l em I s  w i th the pa rt i cu l a r  j udge 
who has I t  w i th i n  h i s  d i scret i on to requ i re bond or some other secu r i ty or  to 
d i sm i ss  the l aws u i t .  I n  At l anta recent l y  we a l mos t  were s topped I n  an env i ron
men ta l case.  After we had won I t ,  the p l a i nt i ff sough t to have the court grant 
a s upersedeas to s top the effect of the order i n  our favor pend i ng the appea l . 
We , I n  that I ns tance , moved for bond or d i smi ssa l , and the p l a i n t i ff qu i ck l y  
w i thd rew h i s  reques t .  

Another area of concern to us I s  the movement i nto an adversary pos i t i on of 
some regu l atory bod i es .  I n  some s tates , regu l atory comm i s s i ons are I ns i s t i ng 
that pub l i c  ent i t l es b r i ng l aws u i ts I n  some areas that may have an effect on 
the rate-mak i ng power of that body and , consequen t l y ,  are push i ng the part i es 
I nto l i t i gat i on that I s  othe rw i se  unwan ted and ve ry r i sky and the benef i ts of 
wh i ch a re ve ry remote . 

The cos t of l i t i gat i on i s  someth i ng that conce rns a l l of us . I can s i mp l y  
say that the I ncreased comp l ex i ty o f  what I s  happen i ng I n  des i gn and con s t ruct i on  
neces sa r i l y  makes l i t i gat i on more comp l ex and , therefore , more cos t l y .  One 
th i ng we have done I n  th i s  coun t ry I s  to put too sma l l  a pr i ce tag on j us t i ce .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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I n  a l mos t  eve ry s tate I n  the un i on ,  J ess  than 1 percent of that s tate • s  budget 
goes for the court sys tem.  We do not pay j udges enough to get the ca l i b re of 
man on the bench that we need . A good j udge can cont ro l  the cos t  of J t t t gat t on ;  
he can contro l  the l awyers . I submi t to you that wh i l e we need to approach 
th i s  th i ng from the s tandpo i nt of j ud i c i a l  reform end J eg l s J at l ve reform ,  we 
have I t  w i th i n  our power to I mprove the qua l i ty of j us t i ce and reduce I ts cos t 
subs ten t t a J J y  by s i mp l y  putt i ng • better man on the bench . 
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H .  PUBL I C  I NTEREST 

Prepa red by Ce l l a  Ept i ng ,  Staff Spec i a l i s t 
League of Women Voters , Wash i ngton , D . C .  

I w i l l  paraphrase the I s sues to wh i ch the pa rt i c i pan ts  represent i ng the pub l i c  
I nte res t we re asked to respond : What r i sk factors assoc i ated w i th l a rge-sca l e  
con s t ruct i on projects are o f  greates t conce rn t o  c i t i zens ? What cu r rent po l i c i es 
and p rocedu res fo l l owed I n  a const ruct i on process mos t affect the pub l i c ' s  
ope ra t i on ( i . e . , the ab i l i ty of c i t i zens to be I nformed of and to eva l ua te r i sks 
that w i l l  affect them pe rsona l l y) ? How can these po l i c i es and procedu res be 
imp roved to a l l ow  greater c i t i zen pa rt i c i pat i on? 

To pu rport to speak for a b road genera l sector of soc i ety on any matter I s  
pe r i l ous . I t  i s  more so when one p resumes to rep resen t the I nformed c i t i zen 
because c i t i zens who a re both conce rned and I nformed frequen t l y  a r r i ve at 
d i ame t r i ca l l y  opposed conc l us i on s  on any g i ven I s s ue .  Th i s  I s  espec i a l l y  
t rue when dete rm i n i ng r i s ks and ma k i ng safe ty j udgments because r i s ks and 
deg rees of r i s k ,  as we l l as safety and deg rees of safety , evo l ve accord i ng 
to I nd i v i dua l pe rcept i on and pe rsonal  and soc i a l  s tanda rds of acceptab i l i ty .  

How peop l e  pe rce i ve and accept r i s ks a l so I s  a maj or factor I n  the i r act i ons . 
We a l l have a nat ura l  des i re to m i n i m i ze pe rsona l  r i s ks . Es t i mat i ng ,  eva l u
at i ng ,  and reduc i ng our r i sks , howeve r ,  has been made vas t l y  more d i ff i cu l t  
because of rap i d  and comp l ex techno l og i ca l  advances . Me re l y  keep i ng ab reas t 
of a l l the r i s ks that may affect us I s  a fu l l - t i me  tas k .  I nc reas i ng l y ,  we 
f i nd po l l cymakers and bureaucrats determ i n i ng what r i s ks a re acceptab l e  to the 
gene ra l pub l i c .  Shou l d  they be? I w i l l  get to that In a m i nute . 

Summa r i z i ng some of the r i s ks enume rated I n  the workshops , I came up w i th 
the fo l l ow i ng l i s t :  

I .  The potent i a l  l os s  o f  human l i fe (e . g . , from the co l l apse o f  a dam 
that has been I l l -s i ted or I l l -des i gned or a nuc l ea r  power p l ant 
that has been const ructed nea r a fau l t  l i ne) 

2. Tota l or  even pa rt i a l  commun i ty d i s l ocat i on and l oss  of l i ve l i hood 
through l and condemnat i on or , I n  the case of water resou rce p roj ects , 
the I nundat i on of pr i me  agr i cu l tura l  fa rml and , va l uab l e  fo rests and 
wood l ands , and f i sh i ng grounds 

3 .  The des t ruct i on of w i l d l i fe hab i tats , h i s tor i ca l l y  s i gn i f i can t s i tes , 
and water courses that prov i de un i que recreat i ona l opportun i t i es 

� .  An i ncrease I n  water po l l ut i on and the potent i a l  for eco l og i ca l  
damage th rough therma l d i s cha rge and I ncreased sed i menta t i on f l ows ,  
etc . . 

5 .  An I ncrease I n  a i r po l l ut i on 
6 .  An I nc rease i n  t raff i c  resu l t i ng I n  the need for support fac i l i t i es 

dur i ng the const ruct i on phase or somet i mes th roughout the l i fe of 
a p roj ect 
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7 .  

8 .  

F i sca l  i mpacts ( i nc l ud i ng the operat i ng as wel l as the const ruct i on 
cos ts of a proj ect )  
D i s rupt i on of commun i ty servi ces , hea l th fac i l i t i es , pub l i c  l aw  
enforcement ,  and hous i ng caused by the I nf l ux of cons t ruct i on workers 
I n  a commun i ty 

Of cou rse , some of these r i sk factors a l so cou l d  be cons i de red factors of 
benef i t ,  depend i ng on one • s  po i nt  of v i ew ,  and th i s  l i s t  certa i n l y does not 
i nc l ude any surpr i ses . A l l of you here know that some of these may be the 
r i sks from the outset of any proj ect . The po i nt i s  that these r i s ks a l so 
shou l d  be prope r l y  i dent i f i ed for the pub l i c  at the outset of a proj ect . 
As an examp l e ,  there have been occas i ons when pre l i mi nary env i ronmenta l 
I mpact s tatements i ss ued on a proj ect do not present a comp rehens i ve p i cture 
of the proj ect ' s  potent i a l  I mpacts . After the proj ect i s  approved and 
const ruct i on beg i ns ,  subsequent stud i es are re l eased that prov i de more de
ta i l s ,  maki ng the I mpacts seem greater ,  but the momentum to comp l ete the 
proj ect then I s  i n  fu l l sw i ng and there somet i mes I s  res i s tance to c i t i zen 
que r i es or object i ons . 

One of the mos t i mportant r i s ks to the pub l i c  that I d i d  not I nc l ude above 
i s  the r i sk of the unknown- -of c i t i zens not be i ng I nformed we l l  enough to 
make adequate and accurate dec i s i ons rega rd i ng r i sks . On the other s i de of 
the co i n  i s  another p rob l em-- technolog i ca l  sol ut i ons for dea l i ng w i th haza rds 
often may be I nadequate w i thout a know l edge of how they w i l l  affect I nd i v i dua l 
dec i s i on  mak i n g .  We curren t l y  know l i tt l e  about how the pub l i c  reacts to 
sc i ent i f i c  techno l og i ca l  I nformat i on concern i ng r i sks or about modes of 
commun i cat i ng r i sk I n format i on .  Pe rce i ved r i sk may great l y  depend on the way 
i n  wh i ch re l evant I nformat i on I s  presented to the pub l i c .  Ea r l i er I ques t i oned 
whether po l l cymakers and bureaucrats shou l d  be determ i n i ng what r i sks a re 
acceptab l e  to the pub l i c .  My answer to that ques t i on i s  a qua l i f i ed • yes 1 1  i f  
there has been adequate prov i s i on for c i t i zen pa rt i c i pat i on I n  that dete rm i na
t i on .  C i t i zens often a re exc l uded from r i sk determ i nat i ons because experts 
and profess i ona l s  fee l the pub l i c  I s  not equ i pped w i th the proper expert i se 
to dec i de what r i s ks there a re and whether these are acceptab l e .  

The fact I s  that r i sk determ i nat i on I nvo l ves both va l ue j udgments and sc i en t i f i c  
facts . Regard l ess o f  an env i ronmenta l I mpact s tatement ' s  o r  other s tudy ' s  
techn i ca l  f i nd i ngs , many of the dec i s i ons to const ruct l a rge-sca l e  proj ects 
u l t i matel y  a re made I n  the po l i t i ca l a rena and are based upon va l ue j udgments 
about the k i nd of soc i ety peop l e  want and  the  cond i t i ons under wh i ch they wan t 
to l i ve . The pub l i c  does not need a degree I n  sc i ence to hol d and express deep 
conv i ct i ons  on the degree of r i sk or unce rta i nty I t  w i l l  accept I n  the bu i l d i ng 
of a dam , a powe r p l an t , or a mass t rans i t  sys tem or on how much I t  I s  w i l l i ng 
to pay I n  benef i ts fo regone or economi c out l ays I n  order to avo i d or reduce 
that r i s k .  Th i s  shou l d  a l ways rema i n  a subject of I ntense pub l i c  scrut i ny and 
debate . 
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Opportun i ty for pub l i c  pa rt i c i pat i on means more than a chance to react to a 
cho i ce a l ready made by someone e l se--a cho i ce that c i t i zens mus t  pay for and 
l i ve w i th .  Because the pub l i c  pays the b i l l ,  peop l e  a re dete rm i ned that the 
product they buy sha l l meet the i r needs . C i t i zens have a gua ranteed r i ght  to 
exp l a i n  the i r needs and des i res th roughout the p l ann i ng and I mp l ementat i on 
processes and to have the i r v i ews cons i de red . On l y  on these te rms w i l l  the 
pub l i c  g i ve I ts support . They are not so much I nteres ted I n  whether bu i l d i ng 
a dam or  mass t rans i t  sys tem I s  feas i b l e  I n  eng i nee r i ng te rms , but rather I n  why 
I t  i s  go i ng to be b u i l t  and I n  what I t  I s  go i ng to do to them as we l l  as for them. 
The refore , the c l t l zen • s  ro l e  a l so I nc l udes part i c i pat i on I n  the deve l opment  
of  po l i cy and  formu l a t i on of a l ternat i ves . Too often no  a l ternat i ves to  con 
st ruct i on proj ects are presented or even cons i de red , except pe rhaps to debate 
how many dams or l ocks may be necessary to bet ter accomp l i sh the overa l l project . 

What are the other a l ternat i ves for ach i ev i ng I mp roved management of ou r water 
resou rces or more eff i c i ent ut i l i zat i on of our energy sources? These shou l d  
be posed to pub l i c  meet i ngs ea r l y  I n  the p l ann i ng process . R i s k-benef i t  ana l y 
s t s  I s  t h e  techn i que genera l l y  used to we i gh r i sks and benef i ts .  I t  I s  not a 
techn i que , howeve r ,  that y i e l ds p rec i se and obj ect i ve answers ; rathe r ,  I t  I s  
a f ramework for organ i z i ng ava i l ab l e  I nformat i on .  A sound ana l ys i s  shou l d  
p resent a fu l l  set o f  cho i ces w i th app rop r i ate data on cos t ,  benef i ts ,  and 
haza rds for each op t i on and prec i se s tatemen ts on the degree of uncerta i n ty 
assoc i ated w i th each opt i on .  - Even when these efforts are successfu l ,  the 
proces s  s t i l l  I nvo l ves mak i ng t rade-offs and somet i mes compar i ng p ract i ca l  
benef i ts w i th mora l  r i sks . Because th i s  I s  so , r i sk-benef i t ana lys i s  i s  
h i gh l y  subj ect to po l i t i ca l  pressure .  Un t i l some common denomi nator I s  d i s 
cove red to b r i dge the gap between d i ffe rent va l ue sys tems , I f  that I s  poss i b l e ,  
I t  rema i ns a rud i mentary too l for j udg i ng safety and the refore be l ongs I n  the 
pub l i c  dec i s i on-mak i ng a rena where a var i ety of v i ewpo i nts can be accommodated . 

I t  I s  up to you who have the knowl edge and expe r i ence to accept the cha l l enge 
to presen t  the facts to c i t i zens who w i l l  be affected soon enough and I n  such 
a way that they can make the necessary va l ue j udgmen ts . I t  I s  much s i mp l e r to 
p l an for peop l e  than to p l an w i th them .  The process by wh i ch the pub l i c  makes 
va l ue j udgments I s  not a sys temat i c  one that can be compute r i zed and subj ected 
to m i d - te rm cor rect i on .  But the pub l l c 1 s  r i gh t  to make those j udgments i s  one 
that i s  bas i c  to our po l i t i ca l  sys tem , I neff i c i ent  though I t  mi ght be . As 
c i t i zens rece i ve more I nforma t i on ,  as the i r unders tand i ng b roadens , and as they 
pa rt i c i pate th roughout the fu l l  course of p l ann i ng and pol i cy I mp l ementat i on ,  
c i t i zens  w i l l  be ab l e  to move beyond the i r present cr i s i s -o r i en ted act i ons . 
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I .  REGULATORY I NTEREST 

P repa red by Roge r S .  Boyd , D i rector 
D i v i s i on of P roject Management 

Off i ce of Nuc l ea r  Reactor Regu l at i on 
U . S .  Nuc l ear  Regu l atory Comm i ss i on ,  Was h i ngton , D . C .  

Pract i ca l l y  eve rybody speak i ng thus fa r has had the opportun i ty to note that 
It I s ,  I n  fact , the regu l ators who rea l l y  are the prob l em .  In prepa r i ng the 
I n te rest  s umma ry report , wh i ch I s  supposed to cove r a l l th ree workshops , I 
rea l i zed that I know a l ot about nuc l ea r  powe r regu l at i on ,  a l i t t l e  about 
wate r resou rces deve l opmen t regu l at i on ,  and pract i ca l l y  noth i ng about urban 
and s ub urban mass t rans i t  regu l at i on .  Howeve r ,  the Was h i ngton Star  i mmed i ate l y  
came t o  my rescue : A major a rt i c l e  was headed , ' �hen I t comes to Met ro ' s  
fut u re , ask the federa l gove rnmen t , " and s ubheaded , "Bureaucrat i c  de l ays s l ow  
u p  t rans i t  p roj ects . "  Quot i ng f rom the a rt i c l e :  "The fede ra l gove rnment I s  
ty i ng u p  Met ro projects w i th s o  much red tape that l oca l off i c i a l s  fee l they 
are no l onge r  i n  con t rol  of the t rans i t  agency ' s  des t i ny .  A mon th of s i mme r
I ng f rus t rat i on w i th fede ra l n i tp i ck i ng bo i l ed ove r at yes te rday ' s  Met ro boa rd 
meet i ng w i th sharp c r i t i c i sm of the rev i ew  po l i c i es of the fede ra l U rban Mass 
Tran sportat i on Adm i n i s t rat i on . "  Then q uot i ng a l oca l po l i t i c i an :  "A l ot of 
th i ngs they do cause de l ay and a re based on j us t  theor i es or conj ect u re . "  

Afte r read i ng th i s ,  I f i gu red that even as d i ve rse as these works hops were 
supposed to be , the re was some i nd i cat i on that the same prob l ems were sur
fac i ng ,  and  I know that  the  pe rcept i on of regu l ators was prec i se l y  the same . 
I n  prov i d i ng some summa ry remarks , I ,  therefo re , w i l l  t ry to put the va r i ous 
regu l atory r i sk ques t i ons I n  four  somewhat ove r l app i ng p i l es .  I wan t to 
speak a l i tt l e  b i t about the r i s ks f rom the po i nt of v i ew of the regu l ated-
not that  that  has not a l ready been done because , of  course , I t  has . I then , 
of course , want to d i scuss the prob l ems of the regu l atory author i t i es them
sel ves and to focus on whe re the p rob l em a reas come togethe r .  F i na l ly I 
want to d i scuss areas where some I mp rovements mi gh t be made . 

I t  seems that the p r i nc i pa l  sources of regu l atory r i s k  to the I ndus t ry turn 
out to be de l ay ,  unce rta i n ty , and unpred i ctab i l i ty .  De l ays a re probab l y  the 
mos t cos t l y  and may be the eas i es t  to attempt to quan t i fy ,  but I th i nk that 
In fa i rness we a l l ough t to l ook at de l ays I n  te rms of add i t i ona l t i me  beyond 
that or i g i na l l y  conce i ved for some sort of regu l atory app rova l . Many t i mes I 
see va r i ous facets of the I ndus t ry ta l k i ng about de l ay ;  they say : " I t  takes 
two yea rs to get a l i cense and that I s  a l l de l ay . "  On the other hand , more 
percept i ve peop l e  w i l l  say : " I f  I know that I t  I s  go i ng to take two yea rs ,  
I w i l l  accommodate I t ;  I t  i s  when I t  I s  go i ng to take th ree or fou r yea rs 
that I have prob l ems . "  I th i nk uncerta i nty I n  the regu l atory process and 
unpred i ctab i l i ty of regu l atory requ i rements from t i me  to t i me  go hand I n  
g l ove to adve rsel y affect I ndus t ry dec i s i on mak i ng from the I mportant 
standpo i nts  of t i me  and money . 
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On the other hand , regu l atory respons i b i l i t i es are beset w i th the i r  own 
tough prob l ems .  Those respons i b i l i t i es ,  wh i ch I n  mos t cases are set down 
I n  approp r i ate l aws ,  I nc l ude cons i derat i on of what I s  and what I s  not I n  
the pub l i c  I nteres t--hea l th and safety and , ce rta i n l y  I n  the pas t few yea rs , 
env i ronmenta l protect i on .  As a matter  of fact , for nuc l ear regu l at i on we 
have two more--common defense and secu r i ty and an t i t rus t .  I n· my v i ew ,  the 
prob l ems of the regu l ators a re both I nternal and externa l .  I n terna l l y ,  I t  
I s  ve ry d i ff i cu l t to prov i de a prec i se enough regu l atory enve l ope of req u i re
ments and then be ab l e  to s tay wi th i n  l t .  Externa l l y ,  I t  I s  cor respond i ng l y  
d i ff i cu l t  for regu l ators to obta i n  on a t i me l y  bas t s  the I nforma t i on they 
need to make these necessary regu l atory dec i s i ons . I th i nk the two prob l ems 
comb i ne to make I t  d i ff i cu l t  and , I n  many cases , I mposs i b l e  for anyone , l east  
of  a l l the  regu l ators , to be  ab l e  to  prope r l y  assess the  I mpact va l ue or cos t
benef i t  of regu l atory dec i s i ons . 

I th i nk these p rob l ems come together "Ds t  v i v i d l y  I n  the usua l s i tuat i on whe re 
the re I s  an apparent need to I nvo l ve many and ove r l app i ng j ur i sd i ct i ons-
federa l , s tate , l oca l , and , I n  the case of Me t ro ,  many l oca l s .  Th i s  has been 
ment i oned a number of t i mes ,  but what has not been b rough t out , and I be l i eve 
I t  I s  t rue , I s  that th i s  I s  probab l y  j us t  as much a prob l em for the regu l ators 
as I t  I s  for the regu l ated . I n  any even t ,  I t  does con t r i bute to a l ack of 
effect i ve dec i s i on mak i ng by a l l the part i es I nvol ved . Probab l y  a l so b rought 
i nto the ques t i on I s  the shortcom i ng of adequacy and expe r i ence of a l l part i es .  

I n  present i ng these summa r i es ,  we were s upposed to I dent i fy and recommend new 
and I mp roved pol i c i es that a re needed , where they can now be I n i t i ated , and 
where resea rch I s  requ i red for the i r deve l opment and I mp l ementat i on .  I w i sh  
I cou l d  do  that ; I n  fact , I w i sh any  of us here cou l d  do  that whe re the  ma t ter 
of regu l at i on Is  conce rned . The bes t I can do Is  to suggest some old I deas 
about areas where I mp rovement mi gh t be made . F i rs t ,  there cou l d  be a greater 
spec i f i c i ty of regu l atory requ i rements . On the othe r hand , th i s  sugges t i on may 
be a good examp l e  of the cu re be i ng worse than the d i sease .  Thus , I t  I s  some
th i ng that I wou l d  not j ump I n to comp l ete l y  and I ns tead wou l d  j us t  u rge us  to 
be more spec i f i c .  

I th i nk a l l the organ i zat i ons I nvol ved a t  the same t i me  shou l d  s t r i ve to 
e l i m i nate ove r l app i ng and redundan t requ i remen ts . I n  some areas of regu l at i on  
I am sure I n roads are be i ng made--probab l y  not enough and probab l y  not fas t 
enough , but I t  I s  certa i n l y  someth i ng that shou l d  be encou raged and shou l d  
be eve rybody ' s  goa l .  

Ear l y  p l ann i ng and ear l y  pa rt i c i pat i on  by a l l the pa rt i es a l so shou l d  be 
encouraged . A n umber of peop l e  have ta l ked about the adve rsary nature of 
the va r i ous re l at i onsh i ps and how bad that I s .  I am prepa red to accept and 
agree w i th that , but a ce rta i n  amoun t of I t  I s  probab l y  I nev i tab l e .  I t  I s ,  
perhaps , th rough ear l y  p l ann.l ng and ear l y  part i c i pat i on  before the var i ous 
const ruct i on proj ects get too fa r a l ong that some of th i s  adversary re l at i on 
sh i p  ma y  b e  ame l i orated . I t  I s  c l ear that pub l i c  hea r i ngs and court su i ts 
are adve rsary , and I sus pect the chance of do i ng much there Is  ve ry m i n i ma l . 
But I n  the genera l regu l atory proces ses , I t  probab l y  can be toned down 
somewhat . 
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The l as t  th i ng I thought of I s  the use of s tanda rd i zed technol ogy by the 
I ndus t ry and by the correspond i ng regu l atory agenc i es who wou ld pre-approve 
the use of s uch s tandard i zed techno l ogy .  Th i s  ought to go fa r to I ncrease 
the eff i c i ency and effect i veness of the regu l at i on of these con s t ruct i on 
act i v i t i es .  

And after put t i ng a l l th i s  togethe r ,  I dec i ded to t i e  I n  a f i na l  though t ,  
wi th wh i ch eve rybody here I s  ent i t l ed to e i ther agree or d i sagree : I 
suspect that today • s  techno l ogy may wel l be too comp l ex to atta i n  these 
des i red goa l s ,  to m i n i m i ze the k i nds of const ruct i on r i sks be i ng d i scussed 
here today . But that notw i ths tand i ng ,  I t  I s  s t i l l  c l ear l y the goa l for wh i ch 

we shou l d  a l l be s t r i v i ng .  
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Chapter V 

PANEL DISCUSSION SUMMARIES 

F i ve mu l t i - I n terest panel s  were estab l i shed and were charged w i th v i ew i ng 
the fo l l owi ng c r i t i ca l  prob l em a reas I dent i f i ed from the s tandpo i nt  of the 
I nteres ts I nvo l ved , and , perhaps more I mportant l y ,  I n  the con text of the 
re l at i onsh i ps among the part i es to the cons t ruct i on process :  

• Unknown s i te and ma rket cond i t i ons 
• Persona l and organ i zat i ona l  competence and pe rformance 
• Adm i n i s t rat i on and management 
• A l l ocat i on of  r i sks and  reso l ut i on of d i sputes unde r the cont ract 

and beyond the cont ract 
• I nsurance and bond i ng 

Spec i f i ca l l y , the pane l s  were asked : ( 1 ) to I dent i fy s teps that can be taken 
dur i ng the var i ous phases of a const ruct i on proj ect to avo i d  or to m i t i gate 
ri s ks and equ i tab l y  a l l ocate respons i b i l i ty for r i s ks I nvo l ved , and (2)  to 
recommend act i ons that can be taken to I mp rove re l at i onsh i ps ,  pract i ces , 
and procedures and , u l t i matel y ,  w i l l  l ead to reduced t i me  and cost and I mproved 
performance . 

I n  the f i rs t two pane l d i scuss i ons , emphas i s  was p l aced on the mos t c r i t i ca l  
r i sk factors I dent i f i ed dur i ng the workshops as I dent i f i ed by the Commi t tee . 
For purposes of d i scuss i on ,  these were I dent i f i ed as re l at i ng to prob l ems 
of 1 1unknown cond i t i ons and persona l and organ i zat i ona l  competence and 
performance . 1 1 I n  the three s ucceed i ng pane l s ,  emphas i s  was p l aced on prac
t i ces , po l i c i es ,  and procedu res curren t l y  emp l oyed dur i ng the con s t ruct i on 
process to dea l w i th prob l ems of r i sks and l i ab i l i t i es I n  const ruct i on that , 
at the same t i me ,  con t r i bute to these prob l ems . These were I dent i f i ed as 
re l at i ng to prob l ems of 1 1adm l n l s t rat l on and management , reso l ut i on of d i sputes , 
and I nsurance and bond l ng . 1 1 

Reports of each of the f i ve pane l d i scuss i ons fol l ow .  Each I nc l udes remarks 
by the pane l moderator and excerpts taken from the t ranscr i pt of the d i scus 
s i on  that ref l ect the c r i t i ca l  prob l ems and poten t i a l  sol ut i ons I dent i f i ed 
by the pane l . I t  w i l l  be noted that the same or s i m i l ar concerns a re expressed 
by the f i ve p l anel s because of the I nterre l at i onsh i ps and I nterdependency of 
act i v i t i es and part i es I n  the construct i on process . No attempt has been made 
to e l i m i nate such repet i t i on as I t  bears on the prob l em area unde r d i scuss i on 
I n each case . Add i t i ona l l y ,  no attempt has been made to resol ve d i fferences 
of op i n i on ; therefore , when they occurred , the d i ffe r i ng po i nts of v i ew  have 
been presented . 

65 

Copyright © National Academy of Sciences. All rights reserved.

Exploratory Study on Responsibility, Liability, and Accountability for Risks in Construction
http://www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


Copyright © National Academy of Sciences. All rights reserved.

Exploratory Study on Responsibility, Liability, and Accountability for Risks in Construction
http://www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


Moderator 

A .  UNKNOWN S I TE AND ' KARKET COND I T I ONS 

John P.  Gnaed i nger , P res i dent , So l i Tes t i ng Serv i ces , I nc . , Northbrook , 
I l l i no i s  

Pane l i s ts 

John T. 0 1 Ne l l l ,  Execut i ve Off i cer and Ch i ef Eng i nee r ,  New York C i ty Trans i t  
Author i ty ,  Brook l yn ,  New York 

Robert S.  0 1 Ne l l ,  Sen i or V I ce P res i den t , DeLeuw Cather Company , Wash i ngton , 
D . C .  

George A .  Fox , Execut i ve V I ce P res i dent , G �  Tunne l i ng Corporat i on ,  
New York , New York 

J. Jack Hunke l e ,  P res i dent , Fo l ey Mach i nery Company , P i scataway , New Jersey 
James Lapp i ng ,  D i rector of Safety and Hea l th ,  Bu i l d i ng Trades Department , 

AFL-C I O ,  Wash i ngton , D . C .  
Char l es Mathers , V I ce P res i dent , Johnson & H i gg i ns ,  New York , New York 
Darre l l McCrory , Partner , Monte l eone & McC rory , Los Ange l es ,  Ca l i forn i a  
Des l oge B�n ,  Ch i e f ,  I nspect i ons Branch , D i v i s i on of L i censed Proj ect , 

D i v i s i on of Bu reau of Powe r ,  Federa l Power Comm i ss i on ,  Wash i ngton , D . C .  

I n  I ts d i scuss i on ,  the panel  concerned I tse l f w i th r i sks I nvo l v i ng s i te and 
ma rket cond i t i ons  that are unknown or undeterm i ned at the t i me  of proj ect 
I n i t i at i on . These I nc l uded but were not l i m i ted to : 

I .  Unknown and chang i ng geotechn i ca l  cond i t i ons of the s i te I tse l f 
2 .  Unpred i ctab l e  natura l hazards (such a s  earthquakes and f l oods)  
3 .  Envi ronmenta l hazards ( such as job acc i dents , damage to ex i s t i ng 

s tructures , exp l os i ons , and d i s rupt i on due to env i ronmenta l ,  
regu l atory and c i t i zens act i ons )  and unknown and var i ab l e  l abor 
cond i t i ons 

4.  Economi c r i sks ( such as cos t esca l at i on due to I nf l at i on ,  ava i l 
ab i l i ty of f i nanc i ng ,  and cos ts I nvol ved w i th de l ays I n  schedu l e) 

5 .  Unknown and unforeseen ma rket cond i t i ons (such as f l uctuat i on I n  
demand for const ruct i on fac i l i t i es I n  genera l and for va r i ous 
types of st ructures I n  part i cu l ar)  and ava i l ab i l i ty of mater i a l s  
and l abor 

I n  the d i scuss i on ,  the pane l i s ts  cons i dered the adequacy of s i te I nvest i gat i ons , 
the potent i a l  for pred i ct i ng and for accommodat i ng future econom i c  cond i t i ons , 
unexpected de l ays due to governmenta l regu l at i ons and admi n i s t rat i ve procedu res , 
personne l safety , and resource ava i l ab i l i ty .  Fo l l ow i ng are spec i f i c  prob l ems 
and potent i a l  sol ut i ons I dent i f i ed by the panel . 
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I. P rob l ems 

a .  Unknown S i te Cond i t i ons and Changed Cond i t i ons 

{I) Geotechn i ca l  and subsurface condi t i ons present the greatest 
prob l em  w i th respect to r i sks due to unknown s i te cond i t i ons , 
part i cu l a r l y  i n  c i v i l works const ruct i on  i nvo l v i ng under
ground cons t ruct i on .  I n t i mate l y  connected w i th the prob l em 
of unknown s i te cond i t i ons I s  the prob l em of d i ffe r i ng s i te 
con� i t i ons that a re bound to exi s t  and the changed cons t ruc
t i on cond i t i ons that can be expected to resu l t .  C l ear recog
n i t i on  and equi tab l e  a l l ocat i on  of these r i sks often a re not 
refl ected I n  con t ract documents or I n  I nsurance coverage . 

(2) The con t ractor h i s tor i ca l l y  has been expected to assume the 
greates t port i on  of these r i sks .  The owner or h i s  eng i neer
I ng consul tant genera l l y  provi des the cont ractor w i th i nfor
mat i on  about geotechn i ca l  and subsurface cond i t i ons .  The 
eng i neer typ i ca l l y  detenml nes what data are needed , and as 
the project matures from the pre l i mi nary p l ann i ng to des i gn ,  
the knowl edge of the ground becomes more comp l ete . Add i t ional  
bor i ngs a re taken , s tud i ed ,  and ana l yzed . The eng i neer then 
presents the data I n  or wi th con t ract documents . The degree 
of d i sc l osure present l y  ranges from a s i mp l e  reproduct i on  of 
the l ogs of bor i ngs to a comp l ete geotechn i ca l  I nterpretat i on  
and report cons i der i ng des i gn and cons t ruct i on  factors . The 
cont ractor then prepares h i s  b i d  us i ng the ava i l ab l e  data and 
h i s  own expe r i ence and , I n  some cases , may h i re an engi neer
I ng geol og i s t  or geotechn i ca l  eng i neer to make further i nter
pretat i ons .  The owner then customa r i l y  sel ects the l owest 
b i dder and awards the  cont ract . Some of the real i t i es of  th i s  
pract i ce are that I t  I s  v i rtua l l y  I mposs i b l e  for the eng i neer 
to have a l l the data necessary for compl ete knowl edge of sub
surface cond i t i ons .  The geotechn i ca l  data he col l ects nonu l l y  
are va l i d  on l y  a t  a g i ven po i n t , and the chance o f  I dent i fy i ng 
a l l d i scon t i nu i t i es I s  very random . I n  urban areas , more geo
techn i ca l  i nformat i on  and experi ence norma l l y  are ava i l ab l e ,  
but natura l var i at i ons i n  condi t i ons between bor i ngs s t i l l  
exi s t .  On route type projects , bor i ngs may be made at 300-
to 600-foot I nterva l s ,  and I t  I s  ques t i onab l e  whether cond i t i ons 
can be pred i cted accurate l y  between such poi nt sources and data . 
Beyond supp l y i ng techn i ca l  data , the eng i neer somet i mes I s  
hes i tant to I nterpret the ground cond i t i ons because he feel s 
that he I s  tak i ng a l i ab i l i ty that i s  not h i s  to take. Further,  
In  many cases , the bor i ng program Is ori ented toward des i gn on l y ,  
i nstead o f  a l so cons i der i ng the cont ractor ' s  requ i rements . 
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(3 )  Unknown cond i t i ons regard i ng the  l ocat i on of  ex i s t i ng ut i l i ty 
and serv i ce sys tems and s t ructu res I n  u rban areas present s i m i l a r 
prob l ems . Un l ess these sys tems and structu res are prope r l y  
I dent i f i ed and noted o n  d raw i ngs , they can present ser i ous 
hazards and d i ff i cu l t i es dur i ng cons t ruct i on .  

(4) The con tractor usua l l y  has on l y  four to s i x  weeks to ana l yze 
data and prepare h i s  b i d .  I n  mos t cases , he I s  under pressure 
to present a l ow  b i d  I f  he wants to be awarded the con t ract 
and , hence , he may be hes i tant to take a pess i m i s t i c  v i ew  of 
the g round cond i t i ons . I n  fact , a con t ractor who has part i 
cu l ar I nformat i on about poor ground may be at an ext reme 
compet i t i ve d i sadvantage i f  he ref l ects th i s  I n  h i s  b i d .  
Pub l i c  agenc i es who must  sel ect the l owes t b i dde r genera l l y  
do not have the advantage of prequa l l fy l ng contractors ; they 
are req u i red to seek a hard f i gu re for budget  and f i nanc i a l  
purposes . 

(5)  When changed cond i t i ons do occur ,  the con t ractura l  l anguage 
often I s  unc l ea r  and changed-cond i t i ons c l auses often are 
cont rad i cted by excu l patory l anguage protect i ng the owner ' s  
i nteres t .  The resu l t  I s  de l ays due to work s toppages and 
l ega l arguments as to wh i ch l anguage takes precedence and 
genera l esca l a t i ons I n  project t i me  and cos ts . These prob l ems 
are reputed to be l ess  preva l ent  when dea l i ng w i th some of the 
l a rge federa l agenc i es such as the Corps of Eng i neers and the 
Bureau of Rec l amat i on that have l ong h i s tor i es of dea l i ng w i th 
c i v i l works const ruct i on .  Howeve r ,  s tate and l oca l pub l i c  
agenc i es (e . g . , water d i s t r i cts , c i ty counc i l s ,  and county 
boards)  and the pr i vate eng i neer i ng f i rms who draft the i r p l ans 
and spec i f i cat i ons somet i mes a re unaware of the need for and 
effect of a changed-cond i t i ons c l ause I n  a con t ract . 

b .  Cost Esca l at i on 

( 1 )  Cost esca l at i on due to I nf l at i on and cos t I ncreases due to 
the nume rous de l ays that can be encoun tered th roughout the 
l i fe of the proj ect represent two of the mos t c r i t i ca l  r i sks . 
No party to the process I s  I mmune to esca l at i ng cos ts .  Wh i l e 
the cont ractor norma l l y  bears 1 00 percent of cos t esca l at i on 
dur i ng proj ect con s t ruct i on ( the causes of wh i ch are beyond 
h i s  cont ro l ) , u l t i mate l y  I t  i s  the owner and the consume r who 
bear the f i na l  cos ts of a l l proj ects . 

(2 )  Const ruct i on proj ects often requ i re from two to s i x  years or 
more to comp l ete and many l eve l s  of gove rnment often are I n
vol ved I n  f i nanc i ng and , thus , budget approva l and a l l ocat i on 
of funds . D i sagreement rega rd i ng acceptab l e  l eve l s  of i nf l at i on 
to be assumed 'often a r i se among· the va r i ous j ur i sd i ct i ons 
(proj ect author i ty and c i ty ,  s tate and federa l agenc i es )  and the 
cont ractor who mus t make h i s  own I ndependent assumpt i on .  
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c .  Unexpected Del ays Due to Governmental Regu l at i on  and Admi n i s t rat i ve 
Procedu res 

( I )  Gove rnmental pract i ces and procedures for dea l i ng w i th admi n
I s trat i on of fund i ng respons i b i l i t i es ,  approva l processes , 
and envi ronmental cons i derat i ons ,  wh i ch I nvol ve a l l l eve l s  of 
government and the pub l i c  in genera l , frequent l y  resu l t In a 

· s i gn i f i cant amount of de l ay On a proj ect that cannot be pred i cted . 

(2)  One area of greates t r i sk Is  the unknown de l ay or the poss i b l e  
cancel l at i on  o f  a project that resu l ts from envi ronmental 
eva l uat i ons . There apparent l y  Is no clear l i m i t pl aced on the 
act ions of envi ronmenta l objectors . Desp i te the carefu l pre
para t i on  of envi ronmental I mpact s tatements , the i r rev i ew  by 
a l l bel i eved to have I n teres t I n  the project , adve rsary pro
ceed i ngs conducted by regu l atory bod i es ,  the comp i l a t i on  of 
vo l umi nous wri tten records and eva l uat ions and dec i s i ons 
rendered by regul atory agenc i es ,  the courts and , I n  some 
I ns tances , the Congress seem to be the f i na l  arb l tors . 

(3 )  De l ays a l so can resul t because of the t i me-consumi ng process 
of secu r i ng permi ts , l i censes , and approva l s  from a mu l t i p l i c i ty 
of j ur i sd i ct i ons at federa l , s tate , and l ocal l eve l s  of govern
ment . 

d .  Personal Safety 

( I )  Cons t ruct i on  I s  I nherent l y  hazardous and acc i dents that res u l t 
I n  persona l i nj ury and death are cr i t i ca l  r i sks that can carry 
wi th them the heavy f i nanci a l r i sks of proj ect del ay ,  th i rd
party su i ts ,  and I ncreased I nsurance cos ts .  I t  was noted 
that ten t i mes as much de l ay I s  caused by acc i dents as by 
s t r i kes and other l abor prob l ems . * 

(2)  Hazards can be des i gned I nadve rten t l y  I n to the cons t ruct i on  
process by eng i neers who l ack unders tand i ng o f  the processes , 
the work pract i ces , and the equ i pment l i mi tat i ons genera l l y  
i nvol ved I n  cons t ruct i on and part i cu l a r l y  I n  const ruct i on  
o f  s ome  I nnovat i ve  des i gns . Atten t i on  i s  g i ven p r i ma r i l y  to 
des i gn ca l cu l at i on  for the f i n i shed product , and l oads and 
s t res ses encoun tered dur i ng cons t ruct i on ,  the ana l yses of wh i ch 
are assumed to be the respons i b i l i ty of the cont ractor , may not 
be cons i dered suff i c i ent l y .  

*
c i ted by James Lapp i ng ,  D i rector of Safety and Hea l th ,  Bu i l d i ng Trades 
Department ,  AFL/C I O ,  Wash i ngton , D . C .  
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e .  Mater i a l s  and Labor Ava i l ab i l i ty 

( 1 ) Mate r i a l s  ava i l ab i l i ty (w i th the poss i b l e  except i on of energy) 
and l abor ava i l ab i l i ty have not been ser i ous prob l ems I n  recent 
years ( 1 974-77) due to the economi c  c l i mate and depressed con
d i t i on of the cons t ruct i on  I ndust ry .  However ,  when the l abor 
and mater i a l s ma rkets are t i gh t ,  the r i sk genera l l y  I s  accepted 
so l e l y  by the cont ractor as a norma l bus i ness r i sk and assumed 
under norma l con t i ngenc i es .  Losses can res u l t from del ays 
caused by supp l i er ,  mater i a l  and equ i pment shortages and l abor 
shortages . 

· 

(2)  I f  a cont ractor fa l l s to perform because of the unava i l ab i l i ty 
of l abor , on l y  the owner  can be compensated part i a l l y  th rough 
the performance bond . 

2 .  Poten t i a l  Sol ut i ons 

a.  Unknown S i te Cond i t i ons and Changed S i te Cond i t i ons 

( 1 ) A l l part i es to the process shou l d  recogn i ze that unknown s i te 
cond i t i ons a re a rea l i ty ,  and an a l l owance shou l d  be made for 
the cos t I mpact of these unknown cond i t i ons . I t  shou l d  further 
be recogn i zed that th i s  cos t  for changed cond i t i ons Is  a t rue 
project cos t and does not represent an at tempt to I nf l ate the 
tota l  cos t to the owner.  

(2 )  The prob l em of unknown cond i t i ons shou l d  be dea l t w i th f i rs t 
when p l ans and spec i f i cat i ons a re be i ng d rafted . The owner 
and the eng i neer have years to comm i ss i on effect i ve geotechn i ca l  
s tud i es ,  t o  take add i t i ona l  bor i ngs I f  req u i red , and t o  ana l yze 
the res u l ts  I n  terms of the des i gn and const ruct i on .  At the 
owner ' s  reques t ,  an eng i neer shou l d  be reta i ned to prepa re a 
thorough geotechn i ca l  report that presents the bas i s  for de
s i gn .  The owner shou l d  be b r i efed by the eng i neer when p l ans 
and spec i f i cat i ons are be i ng d rafted as to what the va r i ous 
r i sks and J l ab l l l t l es a re ,  and he shou l d  d i scuss I n  advance the 
r i sk of unknown cond i t i ons and how they m i ght  be dea l t w i th 
I n  the cont ract so that a 1 1 part i es a re aware of the respons l 
b l 1 1 t l es and 1 1 ab l 1 1 t l es that may occur due to poten t i a l  
changed cond i t i ons . 

(3 )  A s i te s t udy I nc l ud i ng a thorough geotechn i ca l  ana l ys i s  shou l d  
be made ava i l ab l e  to a l l b i dde rs . I t  I s  not reasonab l e  to 
expect the cont ractor to anal yze I ncomp l ete data I n  the b i d  
per i od  and quote a hard f i gu re for the work . The owne r  a l so 
shou l d  recogn i ze that a l ew  b i d  I n  mos t cases does not repre
sent the fi na l  construct i on cos t .  Add i t i ona l l y ,  dur i ng the 
des i gn s tage , des i gners and owne rs shou l d  consu l t w i th con
t ractors ·to the extent practl cab l e .  Too often con t ract docu
ments and the approach of the owners and the des i gners a re 
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i mp ract i ca l  because they do not ref l ect the rea l i t i es of the 
contractor ' s  work prob l ems on the s i te .  I mp l ementat i on  of the 
above pract i ces shou l d  mi n i mi ze the need for ext ra re imburse
ments to the contractor for changed cond i t i ons and shou l d  
reduce j ob i n terrupt i ons .  

b .  Cos t Esca l at i on  

( I) A more equ i tab l e  approach to the a l l ocat i on  of cos t esca l at i on  
due to i nf l at i on  shou l d be I nves t i gated i n  order to estab l i sh 
gu i de l i nes for esca l at i on mechan i sms to red i s t r i bute the r i s k  
on a t  l east a shared bas t s .  For examp l e ,  a n  assumed I ndex 
for esca l at i on  cou l d  be es tab l i shed and the cont ractor mi ght 
be re i mbursed on a pe rcentage bas i s  w i thout overhead and pro
f i t for I nf l at i on  beyond the assumed I ndex . 

(2) Gu i de l i nes for pred i cted esca l at i on  coul d  be es tab l i shed by 
the fede ra l government for use by both pub l i c  and pr i vate 
owners . Approp r i ate agenci es of the federa l government (e . g . , 
the Urban Hass Trans i t  Author i ty) cou l d  deve l op gu i de l i nes to 
be app l i ed by other j ur i sd i ct i ons that wou l d  i nc l ude a base 
or i ndex of what i nfl at i on  mi gh t  be expected as wel l as 
i nfl uenc i ng factors that shou l d  be cons i dered in arr i v i ng at 
assumpt i ons at the local l eve l . Such pract i ce wou l d  prov i de 
a common bas i s  for assumpt i ons and j us t i f i cat i on  of ant i c i pated 
budgets and cont ract negot i at i on .  

c .  Unexpected De l ays Due to Governmental Regu l at i on  and Admi n i s trat i ve 
Procedures 

( I) I n  an effort to reduce the d i s rupt i on caused by protest once 
norma l regu l atory rev i ew  act i ons have been taken , efforts to 
i mp l ement the Nat i onal  Env i ronmenta l Protect i on  Act shou l d  be 
revi ewed . Congress and regu l atory agenci es a l so shou l d  avo i d  
the retroact i ve appl i cat ion of n ew  requ i rements to proj ects 
that have been previ ous l y  author i zed and are under construct i on  
s i mp l y  because s ome  n ew  envi ronmental concern I s  ra i sed . 

(2) Cons i de rat i on  s hou l d  be g i ven to the deve l opment of mechan i sms 
for coord i nat i ng the respons i b i l i ty for secur i ng permi ts , 
l i censes , and other approva l s  i n  order to reduce the de l ays 
that current l y  resu l t  because numerous part i es to the process 
are dea l i ng w i th a var i ety of governmenta l agenc i es at federal , 
state , and l oca l  l eve l s .  

72 

Copyright © National Academy of Sciences. All rights reserved.

Exploratory Study on Responsibility, Liability, and Accountability for Risks in Construction
http://www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


d .  · persona)  Safety 

( 1 )  Acc i dents often a re unavo i dab l e ;  howeve r ,  the cond i t i ons that 
present the hazards are not tota l l y  unpred i ctab l e  and r i sk 
reduct i on th rough ava i l ab l e  preventat i ve techn i q ues can be 
accomp l i shed . Hazard detect i on procedures that ant i c i pate 
potent i a l  d i s rupt i ve or dange rous events can be b u i l t  I n to 
project schedu l i ng and can reduce the r i sks . Cons t ruct ion 
hazard ana l ys t s  ut i l i z i ng t ra i ned safety eng i neers , proj ect 
managers , un i on safety representat i ves , and s taff a l so can be 
performed and can prov i de a format or s tructure for reduc i ng 
or J l m l t l ng the number of unpred i ctab l e  events that cause 
acc i dents . When potent i a l  hazards are I dent i f i ed ,  expert i se 
and expe r i ence can be d i rected towards I mp rov i ng those cond i 
t i ons w i th  the h i ghes t poten t i a l  for occu rrence and for 
ser i ousness of I nj u ry ,  damage , or d i s rupt i on .  

e .  Mater i a l s  and Labor Ava l 1 ab l 1 1 ty 

( 1 )  The depressed cond i t i on of the const ruct i on I ndus t ry wh i ch 
has preva i l ed d u r i ng recent years I s  not expected to cont i nue . 
W i th I ncreased const ruct i on  act i v i ty ,  the energy shortage , and 
compet i ng ma rkets for resources that are becom i ng sca rce cou l d  
I mpact ser i ous l y  on the const ruct i on I ndus t ry .  The adve rsary 
re l at i onsh i p  among owners , eng i neers , con t ractors , mater i a l  
suppl i e rs ,  and l abor mu s t  be reduced I f  needs a re to be foreseen . 

(2) Commun i cat i on and coope rat i on among a 1 1 the pa rt i es Is essent i a l  
I n  prep J ann l ng I n  order to an t i c i pate mater i a l and l abor demands 
we1 1 I n  advance of proj ect execut i on and to be ab l e  to respond 
to c r i ses that may ar i se .  
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Moderator 

B .  PERSONAL AND ORGAN I ZAT IONAL COMPETENCE AND PERFORMANCE 

Lou i s  W .  R i ggs , P res i dent and D i rector , Tudor Eng l nee r l .ng Company , San 
F ran c i sco ,  Ca l i forn i a  

Pane l i s ts 

Dona l d  A .  G l ampo l l ,  Ass i s tant Comm i s s i oner , Resource Deve l opmen t , Bu reau 
of Rec l amat i on ,  Department of the I n ter i o r ,  Was h i ngton , D . C .  

Edga r E .  E r l andson , Manage r of Cons t ruct i on ,  Stone and Webster Engi nee r i ng 
Corporat i on ,  Boston , Mas sachusetts 

· 

George T .  McCoy , Sen ior  V I ce P res i dent ,  Guy F .  Atk i nson Co . ,  San F ranc i sco , 
Ca l l forn l a  

Edward F .  De l aney ,  Manage r ,  Tu rb i ne Serv i ce P rograms , I ns ta l l a t i on and 
Serv i ce Eng i neer i ng ,  Genera l E l ect r i c Company ,  Schenectady , New Yo rk 

Cha r l es Mathers , V I ce P res i dent , Johnson and H i gg i ns ,  New York , New York 
W. S te l l Hu l e ,  Partne r ,  Hu l e ,  Ware , Stern e ,  B rown & I de ,  At l an ta ,  Georg i a  
H .  A l l yn Parmente r ,  Tra i n i ng Depa rtment , Un i ted Assoc i at i on of Jou rneyman 

and Appren t i ces of the P l umb i ng and P i pe  F i t t i ng I ndus t ry ,  Wash i ngton , D . C .  
Roger S .  Boyd , D i rector , D i v i s i on o f  P roj ect Management , Off i ce of Nuc l ea r  

Reactor Regu l at i on , U . S .  Nuc l ea r  Regu l atory Commi ss i on ,  Wash i ngton , D . C .  
Cel l a  Ept i ng ,  Staff Speci a l i s t ,  League of Women Voters , Wash i ngton , D . C .  

The r i sks assoc i a ted w i th the part i cu l ar subject of th i s  pane l , persona l 
and organ i zat i ona l competence and perfo rmance , can be re l ated to a l l 
act i v i t i es I n  the con s t ruct i on process and app l y  to a l l part i es i n  the 
process . H i gh l i gh ted I n  remarks made I n  ear l i er confe rence summa r i es 
were p rob l ems hav i ng to do w i th se l ect i on of competent des i gners , qua l i f i 
cat i ons of cont ractors , the qua l i ty and competence of those who adj ud i cate 
d i s pu tes , the knowl edge and exper i ence of regu l ators , and an I nformed pub l i c .  
Add i t ion a l l y ,  the pane l  d i scuss i on cove red educat i on and t ra i n i ng ,  con t i nu
I ng p rofess i ona l deve l opment , l i cens i ng ,  organ i zat i ona l  accred i tat i on , 
qua l i ty ass u rance , qua l i ty con t ro l , and I nspect i on .  I ndeed , prob l ems and 
poten t i a l  sol ut i ons  assoc i a ted w i th persona l and organ i zat i ona l competence 
and performance w i l l  be found I n  a l l of the panel  d i scuss i ons . C r i t i ca l  
prob l ems I dent i f i ed by th i s  panel  dea l w i th comp l ex i ty and sca l e ,  adve r
sar l a l  re l at i onsh i ps ,  respons i b i l i ty and con t ro l , pub l i c  act i on ,  procu rement 
pract i ces , and educat i on and t ra i n i ng .  Fo l l ow i ng a re spec i f i c  p rob l ems and 
poten t i a l  sol ut i ons I dent i f i ed by the pane l . 
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1 .  P rob l ems 

a .  Compl exi ty and Sca l e  

( 1 )  The pe rsona l and organ i zat i ona l  competence o f  a l l part i es 
to the process a re be i ng affected ser i ous l y  by the i ncreas i ng 
demands and comp l exi ty of po l i c i es and procedu res requ i red I n  
the regu l a t i on ,  admi n i s t rat i on ,  econom i cs , and execut i on  of 
l arge cons t ruct i on  proj ects . 

(2) Many parts of the cont ract to const ruct a re re l ated to noncon
s t ruct l on ,  soci oeconomi c cons i de rat i ons and  p l ace an admi n i s t ra
t i ve burden on the cons t ruct i on  cont ractor beyond h i s  pr i ma ry  
res pons i b i l i ty to cons t ruct . 

(3 )  The i ncreas i ng technol og i ca l , economi c ,  and soc i o l og i ca l  
comp l exi t i es o f  the cons t ruct i on  process have created the 
need for many speci a l i s ts beyond the c l ass i c  management ,  des i gn ,  
cons t ruct i on ,  and l abor expe rt i se .  Needed a re knowl edgeab l e  
peop l e  to hand l e  programmi ng ;  f i nanc i ng ;  computer techno l ogy ;  
i ns u rance ; and l ega l , envi ronmenta l , and soc i a l  concerns .  

(4)  The i ncreas i ng need for s pec i a l i zat i on  res u l ts  i n  l i m i ted 
I nd i v i dua l competenc i es that , I n  turn , res u l t i n  I ncreased 
fragmentat i on  of respons i b i l i ty ,  author i ty ,  and dec i s i on ma k i ng .  
Lack i ng i s  the capab i l i ty for form i ng a comprehens i ve overv i ew  
that w i l l  permi t the fragments of the many speci a l i t i es to be 
coord i nated and that w i l l  form a sound bas i s  for j udgment and 
t i me l y  dec i s i on mak i ng .  

(5) The durat i on  o f  l a rge con s t ruct i on  projects ,  wh i ch can l as t  
seven to ten yea rs , renders cont i nuous s taff i ng w i th competent 
personne l d i ff i cu l t .  At the i ncept i on of the proj ect , the 
tendency i s  to ass i gn the most qua l i f i ed ,  dynami c  peopl e ;  
however ,  a s  the project ages , these "bes t" peop l e  are moved 
to h i gher l eve l s  of res pons i b i l i ty and the i r rep l acements 
often seem not to have comparab l e  t ra i n i ng ,  expe r i ence , per
s pect i ve ,  and  author i ty . I f  th i s  cond i t i on progres s i ve l y  
preva i l s  w i th i n  regu l atory , owne r ,  des i gner , and cont ractor 
organ i zat i on s , the overa l l proj ect perfo rmance s uffers . 

b .  Adversar i a l  Re l a t i onsh i ps ,  Respons i b i l i ty and Cont rol  

( 1 )  Because of the potent i al l i ab i l i t i es that may accrue to 
any I nteres ted party to the process ,  a great amoun t of t i me  
i s  expended to protect the va r i ous part i es ,  detract i ng from 
the t i me  s pent I n  deve l op i ng a better and more economi ca l  
prod uct . P rocedura l  documents often are conf l i ct i ng ,  amb i guous , 
and e i ther genera l or a l l -encompas s i ng .  Cont ract and s pec i f i ca
t i on l anguage , for examp l e ,  is  d rafted to add ress  a l l cont i ngenc i es 
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wi thout I nc l ud i ng the requ i red spec i f i c i ty to meet prob l ems 
when they a r t  se· , and an .en t l  re code can be referenced w l  thout 
def i n i t i on of the speci f i cs of the code wh i ch shou l d  app l y .  
The needed spec i f i cs therefore are l eft to the I nd i v i dua l to 
I n terp ret and app l y ,  but when ser i ous con f l i ct ar i ses ,  the 
wr i t ten word , a l be i t amb i guous , conf l i ct i ng and nonspec i f i c., 
takes precedent ove r persona l competence . 

{2) The personal  and organ i zat i onal  competence and pe rformance 
of each of the pa rt i es ser i ous l y  affect the competence and 
performance of a l l of the other part i es .  For examp l e ,  a 
competent person w i th commensurate author i ty may not be pro
v i ded at the proj ect l eve l by the approp r i ate managements to 
negot i ate and effect prompt d i s pute resol ut i on so that the 
proj ect can con t i nue w i th mi n i mum of d i s rupt i on .  A l l too 
often , the a rb l tors a re the courts and I ssues are resol ved 
remote from the proj ect s i te and by I nd i v i dua l s  w i th i n  the 
l ega l  and j ud i c i a l  s t ructure who a re removed from and perhaps 
not expert I n  the techn i ca l  and operat i ona l  mat ters wh i ch l ed 
to the d i spute . 

{3 )  The cont ractor depends ve ry heav i l y on  the  persona l competence 
of the peopl e  whose ro l es occur ear l i er than h i s  I n  the con
t ract procedure--the owner ' s  peop l e ,  the i r f i nanc i ng p l ans , 
the way they hand l e  env i ronmenta l cons i derat i ons and the 
necessa ry pe rmi ts , how they go about ob ta i n i ng the des i gn of 
a proj ect (w i th the i r own forces or w i th cons u l tants ) , the i r 
assessment of probab l e  cos t of a proj ect , whether they dec i de 
to take b i ds or negot i ate a con t ract , the prepa rat i on of 
deta i l ed p l ans and spec i f i cat i ons and the i r c l a r i ty .  Any 
I nadequac i es that ex i s t  I n  any of that work u l t i matel y w i l l  
ref l ect on the ab i l i ty of the cont ractor to do h i s  job and 
usua l l y  these I nadequac i es resu l t  I n  d i sputes . 

{4)  Recent s t ud i es performed for a pr i vate cont ractor i nd i cate 
that a c raftsman I n  execut i ng h i s  pr i ma ry respons i b i l i ty 
spends from 30 to 40 percent of the work day I n  actua l hands
on  l abor and  the  rema i n i ng 60  to  70 percent ,  I n  I nd i rect or  
nonproduct i ve act i v i ty that I nc l udes wa i t i ng for I ns t ruct i ons , 
wa i t i ng for equ i pment , and wa i t i ng for qua l i ty cont rol  I nspec
t i on . * 

{5) Added l aye rs of cont ro l  have affected the organ i zat i ona l  
competence of  a l l pa rt i es --from owner to  the l abor force . On 
l a rge cons t ruct i on proj ects , the s i ze of the organ i zat i ona l 
s t ructure I nvo l ved has doub l ed or , i n  some cases , t r i p l ed .  
There i s  no ev i dence that l a rger organ i zat i ons necessa r i l y  

Based on work samp l i ng s tud i es made by Eme rson Consu l tants , I nc . , New Yo.rk , 
New York .  
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p�uce bette r ,  h i gher qual i ty p�ucts ; however ,  there I s  
ev i dence that h i gher admi n i s trat i on  costs , l onger t i me  spans , 
and commun i cat i ons and t ra i n i ng p�b l ems do resu l t  w i th further 
d i l ut i on  of respons i b i l i ty and h i gher r i sk exposure .  

(6) P rofess i onal  l i ab i l i ty I nsurance cover ing des i gne rs and contractors 
for the l ack of competence and performance th.at resu l ts from 
errors or omi ss i ons I s  pract i ca l l y  unava i l ab l e ,  part i cu l a r l y  
for l arger f i rms ,  at a reasonab l e  pr i ce and a t  deduct i b l e  l evel s .  

(7) Product l i ab i l i ty I nsurance cover i ng the performance of products 
I s  a l mos t  as d i ff i cu l t to obta i n  as profess i onal l i ab i l i ty 
coverage . Cos ts and deduct l b l es I nvo l ved have I ncreased dra
mat i ca l l y .  One cause of th i s  prob l em Is cons i dered to be the 
j ud i c i a l l y  I mposed , i nequi tab l e  features of the tort recovery 
l aw .  

c .  Pub l i c  Act i on  

( 1 )  The genera l pub l i c  has been adv i sed of a l l manner of poss i b l e  
shortcomi ngs and r i sks that may be assoc i ated w i th l arge fac i l 
i ty construct i on ,  and I t  now cont i nua l l y  seeks fu rther safequards 
th rough add i t i ons to regu l atory res t r i ct i ons , qua l i ty proce
dures , etc . Each l ayer of added requ i rements makes r i sk and 
respons i b i l i ty de l i neat i on  more d i ffi cu l t .  

(2)  The competence and pe rformance of the genera l pub l i c  I s  
d i rect l y  re l ated to c i t i zen educat ion and part i c i pat i on .  
Often the act i ons taken by some pub l i c  act i on groups a re not 
based on such educat i on  and I nvo l vement of the pub l i c  ea r l y  
enough I n  the pl ann i ng p�ss and th roughout proj ect execut i on .  

d .  Procurement Pract i ces 

( 1 )  P rocedures curren t l y  pract i ced I n  the procurement of cons t ruc
t i on  fac i l i t i es are be i ng ques t i oned . For examp l e ,  the 
pract i ce of compet i t i ve  b i dd i ng to secure the l owest pr i ce 
may not produce the mos t qua l i f i ed cont ractor (or des i gn 
consul tan t) or , u l t i matel y ,  the l owest cos t .  I n  add i t i on  to 
suff i c i ency of pr i ce ,  the con tractor ' s  i ntegr i ty ,  h i s  compe
tence on work of s i mi l a r  s i ze and nature , h i s  f i nanc i a l  
strength , the extent and prof i tab i l i ty of h i s  other work , 
h i s  subcont ractors , and h i s  organ i zat i on  must be cons i dered . 

(2 )  L i cens i ng of cons t ruct i on contractors has been sugges ted as 
a means for ensu r i ng qua l i f i ed con t ractors ; however ,  because 
of the d i spar i ty of s tate l i cens i ng l aws and cont rol , th i s  
pract i ce  i s  ques t i oned . I t  a l so I s  vi ewed by some pr i ma r i l y  
as a revenue-ra i s i ng mechan i sm I n  many states . 
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e .  Educat i on and Tra i n i ng 

( 1 )  The exper i ence of var i ous I ndus t ry representat i ves I nd i cates 
that many co l l eges and un i vers i t i es no l onger presc r i be the 
opportun i ty to run tests and do other work that approx i mates 
cond i t i ons  encountered I n  the f i e l d ,  and graduat i ng eng i neers 
now have l i tt l e  or no pract i ca l  expe r i ence . Absorb i ng th i s  
mass of new profess i onal  ta l ent  and mak i ng I t  usefu l I n  the 
f i e l d  has been d i ff i cu l t  for pr i vate I ndus t ry .  Some copora
t l ons have I n i t i ated f i e l d  eng i neer i ng t ra i n i ng programs to 
equ i p  f i e l d  personnel  w i th the k i nd of knowl edge and back
ground needed to funct i on I n  a t i me l y  manner under f i e l d  cond i 
t i ons , wh i ch today m i ght  I nvo l ve l ega l act i on or other d i spute 
resol ut i on ,  negot i at i ng ,  unde rs tand i ng prob l ems , and prov i d i ng 
necessary documentat i on of what has been done . 

· 

(2 )  The profess i ona l school s have on l y  recent l y  begun to I nc l ude 
job management I n  the i r cur r i cu l a .  Tra i n i ng I nd i v i dua l s  I n  
project management presents a t remendous opportun i ty for 
effect i ng sav i ngs by cont ro l l i ng cos ts and meet i ng schedu l es 
on major con s t ruct i on proj ects . 

(3 ) I t  I s  I mportant to recogn i ze I n  the ea r l y  s tages of job t ra i n
I ng those I nd i v i dua l s  who a re not qua l i f i ed or not su i ted 
for a pa rt i cu l a r  job s i tuat i on and to d i scourage them from 
con t i nu i ng so that I ncompetency and weakness w i l l  not be 
perpetuated l ater I n  the process . 

2. Potent i a l  So l ut i ons 

a .  Compl exi ty and Sca l e  

( 1 )  A more c l os e l y  I ntegrated con t ro l  sys tem that s tandard i zes 
such act i v i t i es as d raw i ng procedu res , wr i te-ups , and othe r 
adm i n i s t rat i ve tasks wou l d  I mp rove ove ra l l organ i zat i ona l  
performance . 

(2 )  The con t ractor mus t have qua l i f i ed and  competent peop l e  to 
perform spec i a l i zed funct i ons - - rea l i s t i c  es t i mat i ng ,  p l ann i ng 
of the job ,  eng i neer i ng for p l an t  set-up and equ i pment req u i re
ments ( I nc l ud i ng a ma i ntenance program for the equ i pment) , con
duct i ng l abor negot i at i ons , I nsurance and bond i ng schedu l i ng ,  
safety prograrmil ng ,  negot i at i ng f i nanc i ng and major pu rchas i ng 
arrangements , payro 1 1 progranin l ng ,  t i mekeep i n g ,  and prov i d i ng 
l ega l serv i ces . 

· · 

( 3 )  Management of the con tract i ng process requ i res a ca refu l 
ass.essment of the competence of peop 1 e and the amount of 
mon i tor i ng that must  be done . The cont ractor mus t . be carefu l 
not to exceed h i s  pe rsonnel resources by b i dd i ng excess i ve l y  
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and tak i ng on add i t i ona l  work that cannot be competen t l y  
hand l ed .  The factor that l i mi ts mos t cont ractors t o  the 
amount of work they can undertake I s  the number of peopl e 
they have that are qua l i f i ed to do the work . 

(4 )  There I s  a need to concentrate on gett i ng management personnel 
who have good common-sense j udgment and dec i s i on -mak i ng ab i l i ty 
and g i ve them author i ty to coord i nate the fragmented respons i 
b i l i ty that resu l ts from the narrow-gauged speci a l i zat i on  wi th i n  
the process .  

(5) The competency of the management personnel of a l l project 
organ i zat ions shou l d  be ana l yzed so that weaknesses can be 
I dent i f i ed and strengthened th roughout the l i fe of the proj ect.  

b .  Adversar l a l  Re l at i onsh i ps ,  Respons i b i l i ty,  and Cont rol  

( I )  The owne r ,  w i th h i s  eng i neer ,  must cl ea r l y  set forth the 
terms on wh i ch he expects the cont ractor to b i d  so that a l l 
b i ds w i l l  have the same bas i s  and he can get the benef i t  of 
the l owes t b i d  that I s  reasonab l e .  The s pec i f i cat i ons mus t 
be comprehens i ve enough to ass i gn the r i sks and to do so I n  
an eq u i tab l e  way so that those who are ass i gned the r i sks can 
bear them . 

(2) The adversary att i tude must be overcome I f  reasonab l e  sett l e
ment of d i sputes I s  to occu r .  

c .  Pub l i c  Act i on  

( I) Many bel i eve that the owner shou l d  b e  respons i b l e  for I n i t i at i ng 
and appl y i ng some type of c i t i zen educat i on  process and for 
I nvo l v i ng c i t i zens I n  early s tages of the pl ann i ng process to 
hel p  formu l ate pol i cy  and l ay out a l ternat i ves that subsequen t l y  
w i l l  b e  cons i dered i n  pub l i c  hear i ngs . I f  c i t i zens are l nfonaed 
at the outset of a l l the rami f i cat i ons of a proj ect , there 
shou l d  be a decrease I n  the need for redundant pub l i c  hear i ngs 
that repeated l y  cover the same I ssues and that further serve 
to bu i l d up hos t i l i t i es on al l s i des . 

d .  Educat i on  and Tra i n i ng 

( I) Col l eges and un i vers i t i es shou l d  g i ve greater emphas i s  to 
courses that w i l l  t ra i n  students I n  the c i rcumstances that 
wi l l  be encoun tered I n  actua l pract i ce .  

(2) Col l eges and un i vers i t i es shou l d  g i ve greater emphas i s  to 
proj ect managemen t as an Importan t part of profess i ona l  
tra i n i ng .  
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(3 )  Management and l abor shou l d  cooperate I n  the  deve l opment of 
educat i ona l programs to fmprove the unders tand i ng and produc
t i v i ty of a 1 1 personne l .  
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C .  ADH I N I STRAT I ON . AND HANAGEHENT 

Moderator 

Samue l L .  Hack , D i rector , Off i ce of Cons t ruct i on and Fac i l i ty Management ,  
U . S .  Depa rtment of Energy , Wash i ngton , D . C .  

Pane l i s ts 

C .  H .  Sedam , V i ce P res i den t , Genera l Con s t ruct i on ,  Pac i f i c  Gas and E l ect r i c  
Company , San F ranc i sco , Ca l i forn i a  

Dav i d  G .  Hammond , V i ce P res i dent , Dan i e l , Hann , Johnson & Hendenha l ,  
Ba l t i more , Mary l and 

T .  A. Nemzek , Sen i or Energy Adv i sor , J .  A. Jones Const ruct i on Company , 
Cha r l otte ,  North Carol i na 

Edwa rd F .  De l aney , Hanage r ,  Turb i ne Serv i ce P rograms , I ns ta l l at i on and 
Serv i ce Eng i nee r i ng ,  Genera l E l ectr i c  Company ,  Schenectady , New York 

Edward B .  Howel l ,  J r . , R i sk Ana l ys i s  and Research Corporat i on ,  San F ranc i sco , 
Ca l i fo rn l a  

H .  G .  Johnson , Counse l , Bechte l Power Corporat i on ,  Bech te l Corporat i on ,  
San F ranc i sco , Ca l i fo rn i a  

John H .  Parke r ,  D i rector , Const ruct i on  and Ma i n tenance Depa rtmen t , I n te r
nat i ona l B rothe rhood of E l ect r i ca l  Workers , Wash i ngton , D . C .  

Wi l l i am D i ckerson , Ass i s tant D i rector , Off i ce of Federa l Act i v i t i es for 
Resou rces D i v i s i on Staff , Envi ronmenta l P rotect i on Agency , Wash i ngton , 
D . C .  

Nea l Pot te r ,  P res i dent , Met ropo l i tan Wash i ngton Counc i l  of Governments , 
Rockv i l l e ,  Mary l and 

The key to the d i scuss i on of the panel  on admi n i s t ra t i on and management 
was the p rob l em of organ i z i ng a l l pa rt i es so that const ruct i on proj ects 
cou l d  be p l anned and executed I n  a way that wou l d avo i d ,  m i n i m i ze ,  or 
mi t i ga te the consequences of the I nherent r i sks . I t  was po i nted out 
that sol ut i ons formu l ated to i m i tate the s ty l e  and i deol ogy of the res t 
of ou r technost ructure wou l d  not and have not prov i ded re l i ef to the 
cons t ruct i on I ndus t ry .  The un i que nature of the const ruct i on I ndus t ry 
der i ves from the fact that each construct i on proj ect I s  un i que , and the 
creat i on of const ructed fac U I t i es I s  more comp l ex than the creat i on of 
most other products . Ded i cated as the I ndus t ry i s  to rat i ona l i ze I ts 
efforts , I t  rema i ns a l abor- I ntens i ve I ndus t ry where l oca l product i on 
factors a re ext reme l y  I mportant and subject to ext reme va r i at i on . The 
v i rtue of the i ndus t ry rema i ns i ts adaptab i l i ty to meet chang ing demands 
and the va r i ety of soc i a l  purposes I t  serves , a v i rtue that shou l d  be 
exp lo i ted I n  f i nd i ng sol ut i ons to the prob l ems of the h i gh degree of r i sks 
inheren t i n  the p rocess .  
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Cons i de r i ng the d i scus s ions at  the works�s , de l ay i n  the order l y 
execut i on of a project appears to be the major r i sk to wh i ch management 
can l ook at for i mp rovement .  The c r i t i ca l  prob l ems I dent i f i ed by the 
panel  dea l t  w i th  prepl ann i ng ,  cont ro l , dec i s i on  mak i n g ,  and team bu i l d i ng ;  
pub l i c  awareness and commun i cat i on ;  and governmenta l cont ro l . Fo l l ow i ng 
are spec i f i c  prob l ems and poten t i a l  sol ut i on s  I dent i f i ed by the pane l . 

1 .  P rob l ems 

a .  P repl ann i ng ,  Control , Dec i s i on Mak i ng ,  and Team Bu i l d i ng 

( 1 )  The l ack or I neffect i veness of prepl ann i ng ,  cont ro l , commun i ca
t i on ,  and prompt dec i s i on ma k i n g  are major adm i n i s t rat ion and 
management prob l ems .  These prob l ems and the adversar l a l  
atmosphere that project part i c i pants expe r i ence der i ve from 
I nsuff i c i en t  thought fu l  attent i on be i ng g i ven to es tab l i sh-
I ng rea l i s t i c  s taff i ng ,  con t ract arrangements , organ i zat i on -
a l  re l at i onsh i ps ,  and operat i ng procedu res ta i l ored t o  the 
magn i tude and compl ex i ty of a part i cu l a r  j ob .  The owner 
has the respons i b i l i ty for assur i ng that project arrangements  
t ru l y f i t  the  task . 

(2) Fa i l ure on the part of management of a l l part i es to prov i de 
for effect i ve and t i mel y  dec i s ions  at  any s tage of the 
process can be cr i t i ca l . However ,  the dec i s ions  or l ack 
of dec i s i ons  made I n  the I n i t i a l  s tages of the project can 
cont r i bute s i gn i f i can t l y  to the turmo i l i n  what fol lows i n  
terms of changes and reso l ut i ons  and can cause de l ays and 
I ncrease �osts . 

(3)  Structured and purposefu l commun i cat i on  I s  essen t i a l  I f  
adm i n i s t rat i on and management prob l ems are to be avo i ded . 

(4)  Teamwork i s  essen t i a l  and adversary re l at i onsh i ps a re 
harmfu l ; howeve r ,  some managers bel i eve that such re l at i on
sh i ps are necessary to ma i n ta i n  approp r i ate checks and 
ba l ances . 

(5) Too often con t ro l s  are v i ewed as negat i ve or as i ntended 
to prevent some act i on rather than ( ' what the contro l  
j uggernaut ought t o  be") a s  mechan i sms for keep i ng the 
project on t rack i n  a safe , adequate , and t i me l y  manne r .  
Contro l s shou l d  b e  geared t o  performance . 

(6) The owner or manage r i so l ated from major project part i c i 
pants , e i ther by protocol or by cho i ce ,  frequent l y  i s  
surpr i sed when a prob l em ,  un reso l vab l e  by others , comes 
to h i s  atten t i on l ong after I ts I mpact m i ght have been 
a l l ev i ated by h i s i nput . 
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(7 )  I f  d i sputes are not exped i t i ous l y  resol ved , the  need to 
repeated l y  go back to focus on  a s i tuat i on soon becomes 
a p rob l em l n  I tse l f as t nd tv t dua l memor f es tend to recas t 
prev i ous events toward se l f-protect i ve I n te rests . 

(8) Eff i c i en t  proj ect admi n i s t rat i on I nvo l v i ng document i ng job 
events , b i l l i ng ,  qua l i ty and safety assurance programs , OSHA 
reports , warehous i ng of equ i pment , ma i n tenance of mater i a l s ,  
and t rack i ng phys i ca l  and monetary progress I s  neces sary to 
the smooth conduct of the bus i ness ope rat i on .  These act i v i 
t i es p rov i de the job manager w i th I nforma t i on he needs to 
make l n tel l egent dec i s i ons . The amoun t of documentat i on 
and paper work req u i red I s  I ncreas i ng d ramat i ca l l y .  For 
examp l e ,  about 3 m i l l i on pages of documentat i on were I nvo l ved 
among a l l of the pa rt i es I n  the const ruct i on of a nuc l ear 
power p l an t  In  1 965 wh i l e more than 20 mi l l i on pages a re 
requ i red today . 

b .  Pub l i c  Awareness and Commun i cat i on 

( 1 ) One major reason an adve rsar l a l  re l at i onsh i p  preva i l s  I s  that 
an atmosphere of d i s t rus t has bu i l t  up among many peop l e  con
ce rn i ng the obj ect i ves and mot i va t i ons of the tota l  bus i ness 
commun i ty .  Th i s  d i s t rust  has con t r i buted to the estab l i s hment 
of s t r i ngent cont ro l  act i v i ty .  Al so con t r i but i ng to th i s  
negat i ve c l i mate I s  the l ack of commun i cat i on of need , t rue 
cos ts , a l ternat i ve courses of act i on , and poten t i a l  env i ron
menta l , econom i c ,  and soc i a l  I mpacts ear l y I n  the p l ann i ng 
process .  

{2) Too frequent l y  prob l ems ar i se because the va r i ous outs i de 
I mpacts a re not recogn i zed . Manage rs may not be f l ex i b l e  
enough t o  recogn i ze that what appears to b e  the bes t sol ut i on 
may not be feas i b l e  g i ven var i ous con s t ra i nts and may fa i l  
to accept a l ternate sol ut i ons that can be accomp l i shed . 

c .  Governmenta l Con t rol  

{ 1 ) Leg i s l at i on has g i ven federa l and s tate adm i n i s t rat i ve 
agenc i es enormous power , but adequate s taff has not been 
prov i ded and they have not been made respons i b l e  for pa rtak i ng 
I n  or i g i na l  dec i s i on mak i ng ;  neve rthe l ess , these agenc i es have 
the power to ove rr i de I n i t i a l dec i s i on  mak i ng at a l ater date 
after many mi l l i ons of do l l ars may a l ready have been expended 
on a pa rt i cu l a r  p roj ect . I t  I s  d i ff i cu l t for fede ra l agenc i es 
to dea l w i th  SO s tates and many thousands of l oca l j u ri sd i ct i ons 
wi th any degree of expert i se .  The l eg i s l at i ve b ranches of 
government have p l aced , respons l b l l l t l es on agenci es w i thout 
provi d i ng the approp r l aUons and the adm l n i "s t rat l ve mach i ne ry 
needed ·to hand 1 e these res pons I b I l l  t I es .  
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(2) P rocedures for I mp l ement i ng regu l atory respons i b i l i t i es 
may not be i n i t i ated ear l y  enough I n  the process ,  and once 
a proj ect i s  wel l  I nto the pl ann i ng stage or , i n  some 
i ns tances , i nto const ruct ion , act i ons taken as wel l as 
I ndec i s i on by regu l atory bod i es and the pub l i c  can cause 
ser i ous de l ays and attendan t l oses . 

(3 )  Mandates t o  regu l atory agenc i es often are based on l eg i s
l at i on that Is  genera l in  nature , but the s tate of the a rt 
i s  such that I mp l ementat i on  by the regu l atory agenc i es and 
comp l i ance by the construct i on  I ndustry I s  d i ff i cul t because 
cr i teri a and s tandards are J ack i ng .  For exampl e ,  the Nat iona l  
Env i ronmenta l P rotect i on  Agency ca l l s  for i dent i f i cat ion and 
deve l opment of methods and procedures that wi l l  ensure that 
presen t l y  unquan t l f i ed envi ronmenta l amen i t i es and va l ues 
wi l l  be g i ven app ropr i ate cons i derat i on  I n  dec i s i on  mak i n g ,  
a l ong wi th economi c  and techn i ca l  cons i de rat ions . The state 
of the art i s  such that prec i se pred i ct i ons of env i ronmenta l 
i mpacts often cannot be made and much subject i ve j udgment I s  
exerc i sed i n  the dec i s i on-mak i ng process .  

(�) Coord i nat i on  of respons i b i l i t i es among regu l atory agencies 
has been done on a p i ecemeal bas i s  and has resu l ted I n  conf l i cts 
and de l ays as the var i ous agenci es carry out the i r respons i 
b i l i t i es .  

(5) Many rec i p i ents of federal grants mus t ab i de by a pr ior  approva l 
process where i n  cont racts , major change orders , supp l emental 
agreements , and the l i ke must be approved by the federal agency 
p r i or to proceed i ng .  For examp l e ,  the U . S .  Department of 
Transportat i on  tends to requi re that everyth i ng be processed 
th rough Wash i ngton for approval and I t  I s  hard to get the 
author i ty del egated out to the reg i onal l eve l . Th i s  can create 
de l ays to the owner and the contractor . 

2 .  Potent i a l  Sol ut i ons 

a .  P repl ann l ng ,  Cont rol , and Dec i s ion Mak i ng 

( 1 )  Managers mus t bal ance r i sks and l i ab i l i t i es aga i ns t  the act i ons 
that are necessary for t i me l y  and eff i c i en t  prosecut ion of l arge 
const ruct ion proj ects . To do th i s :  (a)  r i sks l i ke l y  to be 
encoun tered In the speci f i c  proj ect and s i tua t i on  mus t be I dent i 
f i ed l n l t l a 1 1 y ;  (b) exper i ence , both good and bad , of how s i mi l ar 
projects were hand l ed shou l d  be revi ewed I n  order to avoi d  s i mi l ar 
fa i l ures but more I mportan t l y  to take advantage of successes ; (c) 
J aws ,  pract i ces , pol i c i es ,  and procedures that were previ ous l y  
used i n  the j ur i sd i ct i on  that governs the project shou l d  be reviewed ; 
(d) to the extent poss i b l e ,  probab l e  events or sou rces that mi ght 
cause each type of r i sk  shou l d  be Ident i f i ed ;  (e) the way and the 
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(2)  

(3 )  

(4)  

extent to wh i ch these r t sks wi l l  affect ab i l i ty to eff i c i en t l y  
perform p l ann i ng ,  des i gn ,  and actua l I mp l ementat i on o f  the proj ect 
shou l d  be assessed ; (f) ana l ys t s  shou l d  be made to determ i ne how 
d i fferent proj ect organ i zat i ons m i ght e i ther a l l ev i ate or exac
erbate the r i s ks wfth part t cu .l a r  atten t i on to how to ass i gn 
respons i b i l i t i es and how to de l egate author i ty so that a part i cu l a r  
ent i ty I s  ab l e  t o  meet the respons lh t l l t l es eff l c l ent l �  and (g) 
the amoun t and k i nd of control s that are l i ke l y  to be exerc i sed 
by other agenc i es and those that ough t to be exerci sed by the 
manage r h i msel f shou l d  be assessed . Once the r i s ks a re I dent i f i ed 
and the method of management assessed , how best to organ i ze the 
project shou l d  be determ i ned , recogn i z i ng that there w i l l  be 
many outs i de I nf l uences that w i l l  I mpact on the project . 

P repl ann i ng shou l d  be suff i c i en t l y  def i n i t i ve to determ i ne 
con t ract arrangements that are best su i ted and s uff i c i en t l y  
documented t o  make c l ear  to a l l the ea r l y  part i c i pants and 
those who come l ater what the req u i rements are w i th regard to 
respons i b i l i ty ,  accountab i l i ty ,  and f l ow  of I nformat i on .  Al l 
major proj ect part i c i pants shou l d  be a party to proj ect p l ann i ng 
at the outset and l ater I n  the proj ect based upon the content 
of the i r proj ect ro l e  rather than the i r cont ractua l ro l e .  

More thoughtfu l attent i on shou l d  b e  g i ven to es tab l i sh i ng more 
rea l l s t l c  s taff.l ng , cont ract a r rangements , and operat i ng proce
dures I nc l ud i ng a l l ocat i on of author i ty for approp r i ate dec i s i on 
mak i ng at  a l l l eve l s of management and to ta i l or i ng them to the 
magn i tude and comp l ex i ty of a pa rt i cu l a r  job .  

C red i b l e  and reasonab l e  schedu l es mus t  b e  deve l oped and adhe red 
to and req u i red adj us tments shou l d  be made exped i t i ous l y  as 
work progresses . 

(5)  The construct i on I ndus t ry shou l d  I nves t i gate the extent to wh i ch 
modern and advanced data process i ng techn i ques can be app l i ed 
to I ncrease the eff i c i ency of const ruct i on act i v i ty admi n i s t ra
t i on .  

(6) Labor shou l d  be cons i de red a fu l l membe r of the const ruct i on 
team and shou l d  be represented I n  the p l ann i ng s tage th rough 
prejob conferences and other means . 

· 

(7)  I n  p l ann i ng and execut i ng const ruct i on ·  proj ects (part i cu l a r l y 
those of ·l ong durat i on) ,  cons i derat i on shou l d be g i ven to 
pract i ca l  s· l te cond i t i ons , such as prov id i ng for adequate 
access and the temporary fac f l l t fes that are necessary dur i ng 
construct i on for the work force to perform I ts task effect i ve l y .  
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(8) The deve l opment by l abor organ i zat ions at the nat i ona l  l eve l 
of pattern or proj ect agreements for use by l oca l j ur i s d i ct ions 
I n  col l ect i ve barga i n i ng agreements shou l d  be  encouraged . Such 
pat tern agreements shou l d  c l ear l y  spel l out the respons i b i l i t i es 
and r i ghts of management w i th respect to l abor . An examp l e  of 
such an agreement devel oped by the I n ternat ional  Brotherhood of 

• E l ect r i ca l  Workers fo l l ows : 

The un i on  unders tands the empl oyer I s  respons l b t l e  to 
perform work req u i red by the owner . The emp l oyer sha 1 1 
therefore have no res t r i ct i ons except those speci f i ca l l y  
prov i ded for i n  the col l ect i ve barga i n i ng agreement I n  
p l ann i ng ,  d i rect i ng and cont rol l i ng the operat i on  of a l l 
of th i s  work , i n  dec i d i ng the number or ki nd of emp l oyees 
who prope r l y  pe rform the work , I n  h i r i ng and l ay i ng off 
of emp l oyees , i n  t ransferr i ng emp l oyees from job to job 
wi th i n  the l oca l  un i on  geograph i ca l  j u r i sd i ct i on ,  I n  
determl n i ng · the need and numbe r ,  as wel l as the pe rson who 
wi l l  act as foreman , I n  requ i r i ng a l l empl oyees to observe 
the emp l oyer ' s  and/or owner ' s  ru l es and regu l a t i ons not 
i ncons i s tent w i th th i s  agreement ,  I n  requ i r i ng a l l emp l oy
ees to observe a l l safety regu l at i ons and in d i scharg i ng 
empl oyees for proper cause . 

(9 )  On l arge projects , a proj ect cont rol  board or pane l concerned 
w i th p l ann i ng , con t rol  of part i c i pants I n  the project , commun i 
cat i on ,  and dec i s i on  maki ng cou l d  be es tab l i shed . Membersh i p  
wou l d  I nc l ude key res i dent part i c i pants ( I . e . , owner ,  eng i neer , 
con t ractor , l abor , and other major pa rt i c i pants) . The members 
woul d  have def i ned author i ty from the i r respect i ve organ i zat i ons 
to sett l e  project prob l ems .  The de l ega t i on  of respons i b i l i ty and 
author i ty woul d  mot i vate the members to commun i cate fu l l y ,  rea l 
i st i ca l l y ,  and i n  a t i mel y  manner and to deve l op the cont i nu i ty 
of mutua l  unders tand i ng and knowl edge needed to fac i l i tate proj ect 
dec i s i ons . For examp l e ,  a proj ect cont ro l  board wou l d  rev i ew  and 
approve changes and the sponsor of the change wou l d  be requ i red 
to descr i be the change and I ts cos t ,  I ts I mpact on other systems , 
and I ts I mpact on project cos t and schedu l e  and to demons t rate 
the need or the benef i t . The arrangement shou l d  not affect the 
obv i ous r i ghts of the owner but shou l d  I n t roduce des i rab l e  d i sc i 
p l i ne ove r changes . I n  add i t i on ,  I n  the con text of exi st i ng 
con t ract ag reements , I t  cou l d  resu l t I n  I mmed i ate determi nat i on  
of respons i b i l i ty and woul d  read i l y  i dent i fy d i sputab l e  I tems .  

Such a board shou l d  meet frequent l y  to rev i ew  proj ect s tatus and 
shou l d  be prepared to cope wl th proj ect prob l ems as they a r t se .  
A reasonab l e ,  ag reed-upon record o f  pas t  group conc l us i ons wou l d  
ma i nta in  a n  atomosphere o f  credi b i l i ty and rea l i ty throughout 
the l i fe of the proj ect and woul d mi t i gate. the adve rsar t a l  
atmosphere t ha t  I eads t o  a ' 'no-w I nner1 1 s i tuat i on .  
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The st ructured conrnun l cat l on .  that wou l d  res u l t from a project 
cont rol  boa rd cou l d  be the key to good management and adm i n 
I s t rat i on and shou l d  b e  I nc l uded I n  the project p l an .  Commun i 
cat i on becomes progress i ve l y  more I mportant as proj ect s i ze 
and comp l ex i ty I ncrease and as un foreseeab l e  prob l ems become 
more l i kel y .  I nvol vement of the major part i c i pan ts wou l d  
prov i de an object i ve test o f  the proj ect p l ann i ng funct i on .  A 
l ack of prep l ann i ng wou l d  become more ev i dent as the needs of 
each part i c i pant ·became more apparent .  The group funct fon 
woul d  more effect i ve l y  con trol  part i c i pants I n  that a s i gn i f i 
cant deg ree of sel f-con trol  wou l d  be exerc i sed as a natura l 
consequence of membersh i p  on the board . Such an ar rangement 
wou l d  I mp rove performance of the management and adm i n i s t rat i on .  

b .  Pub l i c  Awareness 

( I ) Research I s  req u i red to determ i ne how best to s t ructure and 
conduct an educat i onal and commun i cat i on program that w i l l  
make the pub l i c  aware of the r i s ks and l i ab i l i t i es I nvol ved I n  
and economi c and soc i a l  cos ts of major cons t ruct i on .  Emphas i s  
shou l d  be p l aced on I dent i fy i ng the aud i ence for such a p rogram 
and on deve lop i ng mechan i sms for reach i ng the r i ght  peop l e .  

(2) A reduct i on of the adve rsary re l at i onsh i p  and bette r unders tand
I ng on the part of the pub l i c  I s  essent i a l . One way of accom
p l i sh i ng th i s  wou l d  be for the owners or I n i t i ators of major 
proj ects to hol d a meet l ng (s )  after a reasonab l e  amount of 
p l ann i ng had been done . ( I n  some cases , suff i c i ent  prep l ann i ng 
may requ i re the serv i ces of an a rch i tect-eng i neer . )  I nv i ted to 
th i s  meet i ng shou l d be representat i ves of l eadersh i p  s tature of 
each of the federa l , s tate , and l oca l regu l at i ng bod i es (e . g . , 
l oca l a i r po l l ut i on control , water pol l ut i on con t ro l , fores t 
serv i ce ,  f i sh i ng and game peop l e) ; l abor l eaders , pub l i c  repre
sentat i ves ; and ,  poss i b l y ,  recogn i zed commun i ty l eaders . 

Those I nv i ted shou l d  be object i ve representat i ves who are open
mi nded and w i l l i ng to cons i der  a l l v i ewpoi nts , yet are adequate l y  
protect i ve o f  the pub l i c  I nte rest .  The purpose shou l d not b e  to 
furn i sh a forum to those whose on l y  ded i cat i on I s  to obst ruct . 

The agenda for the meet i ng shou l d  I nc l ude a rev i ew of the need 
for the proj ect , the opt i ons of what k i nds of p roj ect can 
suff i ce ,  the opt i ons of locat i on for the project , the demands 
of t i me ,  the cos ts to be expected , and , i f  poss i b l e ,  d i scuss i on 
of t rade-off cos ts on some aspects of the a l ternat i ves . I t  wou l d  
be o f  cons i derab l e  he l p  to have a l l these peop l e  together s o  that 
each can hear--and s t rugg l e  wi th--the other ' s  prob.l ems d i rect l y  
rather than hea r t ng them through the owne r .  Thus , the meet i ng 
shou l d  be a forum for two-way commun i cat ion to adv i se and 
rece i ve adv i ce ,  to l earn the conce rns of a l l pa rt i es ,  and to 
have each of the part i c i pan ts .  l ea rn about the owner ' s  v i ews 
as we l l  as those of other i nteres ts . 
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I n  the next stage of p l ann i ng ,  an attempt cou l d  be made to me l d  
a l l v i ews I nto a p l an .  A fol l ow-up meet i ng ,  o r  even a success i on  
of meet i ngs of the same part i es , mi ght be hel d  to descr i be the 
resu l ts and rece i ve react i ons . Such an approach wou l d  not e l i m
I nate a l l confl i cts but mi gh t g i ve  a b road base on wh i ch to 
res tore cred i b i l i ty ,  to return regu l at ion to an aud i t i ng funct i on  
rather than a pol l ee funct i on ,  and to meet the protests that 
ensue from those peop l e  who are ded i cated on l y  to obs t ruct . 

c: .  Governmenta l Con tro l  

( 1 ) The const ruct i on I ndus try shou l d  act i ve l y  prov i de I nput to 
regu l atory agency p l ann i ng p rocesses that affect the I ndus t ry 
and shou l d  be I nt i ma te l y  fami l i ar wi th the way agenc i es deve l op 
regu l at i ons so that I t  c:an p rov i de adv i ce wi th rega rd to regu l a
t i ons that are not reasonab l e  wi th respect to I mp l ementat i on .  

(2) In order to deve l op the new cr i ter i a ,  s tandards , and techn i q ues 
needed to advance the s tate of the art and prov i de a sounder 
base for the deve l opment and I mp l ementat i on  of regu l atory requ i re
ments , research i nvol v i ng the pr i vate sector (and i ts prac:t l c:a l  
expe r i ence) on a mu l t i d i sc i p l i nary mu l t i - I nterest bas i s  shou l d  
be undertaken . 

(3)  The var i ous regu l atory agency respons i b i l i t i es shou l d  be rev i ewed  
to I dent i fy confl l c:t l ng and ove r l app i ng j u r i sd i ct i ons and requ i re
ments and to deve l op better regu l atory admi n i s t rat i ve mechan i sms 
that permi t the const ruct i on I ndus try to respond I n  a t i me l y  
fash i on .  

(�) The federa l gove rnment shou l d  recogn i ze that l oca l pub l i c:  
agenc i es a re governmental agenc i es and not pr i vate ent repre
neurs . The federa l government shoul d share w i th the l oca l 
governments the respons i b i l i ty for fundi ng research and deve l op
men t but  shou l d  a l l ow  the  local agenci es to determi ne what 
shou l d  be stud i ed and how I t  c:an be de l i vered . Such research 
and deve l opment shou l d  be d i rect l y  re l ated to the current needs 
of the I ndustry and not d i rected sol e l y  toward new sys tems and 
concepts . 
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D .  ALLOCAT I ON OF  R I SKS AND RESOLUTJON O F  . D I SPUTES UNDER THE 
CONTRACT AND BEYOND . THE . CONTRACT 

Moderator 

John P. Bueh l e r ,  Consu l tant , Bechtel I ncorporated , San Franc i sco ,  Ca l i forn i a  

Panel i s ts 

John Hoban , Deputy D i rector , Ra i l  Trans i t  Department ,  The Port Author i ty of 
New York and New Je rsey , New York , New York 

W. B .  Sch l e l ds ,  V I ce P res i dent and Genera l Manager ,  G i l bert/Commonwea l th 
Assoc iates , Jackson , M i ch i gan 

John Everson , Cha i rman , Parsons , B r l nckerhoff , Quade & Doug l as ,  San Franci sco ,  
Ca l i forn i a  

Wi l l i am C .  C u l l en ,  V I ce P res i dent , Johnson and H i gg i ns , Wash i ngton , D . C .  
Norman Burgoon , J r . , Execut i ve V I ce P res i dent , F i de l i ty & Depos i t  Company 

of Mary l and , Ba l t i more , Mary l and 
Robert  A. Rub i n ,  Hax E. Greenberg , Trayman , Can tor , Re i ss & B l asky , New York , 

New York 
John H. Parker , D i recto r ,  Cons t ruct i on and Ma i ntenance Department ,  I n ter-

nat i ona l  B rotherhood of E l ect r i ca l  Workers , Wash i ngton , D . C .  

The major concerns of th i s  d i scus s i on are those top i cs I nherent I n  every project 
rega rd l ess of s i ze :  con tract prov i s i ons , contract admi n i s t rat ion ,  adequacy 
of fund i ng ,  change orde rs and the i r approva l , and the resol ut i on of d i sputes 
w i th i n  the contract terms and beyon d .  These subjects a re re l ateab l e  to the 
l ayman and the p rofess i ona l as be i ng part of the ove ra l l process .  En tw i ned 
wi th r i sk and l i ab i l i ty are the key I s sues of sel ect i on procedu res , schedu l es 
for compl et i on ,  b i dd i ng p rocedures , types of cont racts , and ava i l ab i l i ty of 
bond i ng and I nsurance . The method and source of fund i ng a l so I mpacts on the 
r i s k  ques t i on .  Approva l s a re requ i red p r i or to f i nal  f i nanc i a l  commi tment 
but may not be one-t i me  occurrences and often can extend down to I nd i v i dua l 
change orders . The mot i vat i on of the var i ous part i es I nvo l ved a l so mus t  be 
exami ned , and who has the u l t i mate r i sk and what I s  l i ke l y  to occu r I n  the 
event of a d i spute mus t  be cons i dered . 

As the drawer of the con tract , the owne r ,  and more often for the construct i on 
and procurement con t ract , the owner and the eng i neer have ava i l ab l e  a l l the 
words of the wr i tten l anguage to express the i r I n tent c l ea r l y  and w i thout 
amb i gu i ty .  Yet , when d i sputes a r i se I n  the course of or after construct i on ,  
a l l too often the pos i t i on expressed by the owner I s  the wr i t ten words d i d  
not express exact l y  h i s I nten t .  O n  the other hand , I f  a document I s  d rawn 
and I nc l udes , I n  the op i n i on of the b i dde r ,  I nequ i tab l e  a l l ocat i ons of 
r i s k ,  the b i dder shou l d  have rev i ewed the terms carefu l l y  and shou l d  not 
l ater express consternat i on about those terms that he accepted or at l eas t 
acq u i esced to In  execut i ng the cont ract .. Con t racts d rawn for servi ces I n  
the con s truct i on process of any project , part i cu l a r l y  l a rge comp l ex proj ects , 
shou l d  not ref l ect amb i gu i ty as to I n tent . 
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Recogn i z i ng that the const ruct i on process I s  fa r from utop i an ,  I t  I s  necessary 
to determ i ne what can be done to deve l op new and tmproved re l at i onsh i ps of 
pol i c i es ,  procedures , and pract i ces that wi l l  reduce t i me  and cos t and I mp rove 
performance by reduc i ng the adversary c l i mate and m i t i gat i ng l i t i gat i on .  

Fol l ow i ng are the spec i f i c  cr i t i ca l  p rob l ems and poten t i a l  sol ut i ons  I dent i f i ed 
by the panel  that deal w i th cont ract cond i t ions and cont ract adm i n i strat i on ,  
d i spute reso l ut i on ,  and i nnovat i on .  

1 .  P rob l ems 

a .  Cont ract Cond i t i ons and Contract Adm i n i s t rat i on 

( I ) I n  construct i on procurement ,  genera l con tract i ng procedures 
are based on cont racts of adhes i on that are drawn by on l y  one 
party and that cannot be changed I n  any way by the other party . 
These cont racts are prepa red by and for the owner and are h i gh l y  
deta i l ed documents that too often l i mi t I n  every conce i vab l e  
way the owner ' s  exposure to r i sks of whatever k i nd connected 
w i th performance of work unde r the cont ract and carefu l l y  ass i gn 
those r i sks to the con t ractor and the eng i nee r th rough excu l patory 
c l auses (e . g . , "ho l d  harml ess , "  "errors and omi ss i ons , "  and 
"f i e l d  profess ional  neg l i gence") . 

(2 )  The owner u l t i mate l y  stands the greates t r i sks of a l l and these 
r i sks have become so traumat i c  that he has resorted to attempt i ng 
to sh i ft these r i sks to others by the product i on of "owner ' s  
cont racts . "  

(3 )  The eng i neer has l i tt l e  l at i tude or  freedom of  act i on i n  do i ng 
h i s  job or i n  answer i ng to h i s  super i ors . The cont ract documents 
that he is  mandated to enforce perm i t h im  very l i tt l e  d i scret i on .  
The eng i neer ' s  remunerat i on genera l l y  conta i ns no a l l owance for 
any consequent i a l damages , hol d-harmless c l auses , patent I nf r i nge
ments , or th i rd-party su i ts .  

(4 )  Owners today , part i cu l a r l y  government owners , genera l l y  do not 
have on the job a representat i ve w i th fu l l author i ty to sett l e  
d i sputes as they ar i se .  I n  order to protect the i r own pos i t i on ,  
owners may prefe r  to have a court ru l e  that frees them from 
poss i b l e  b l ame or accus at i ons  that they may have made an erroneous 
sett l ement . 

(S} Con tractors a re accus tomed to tak i ng l a rge r l sks . Faced w i th 
bad con tract terms on a take- I t-or- l eave- I t  bas i s ,  on average 
s i ze jobs , they add what they hope I s  a l a rge enough con t i ngency 
f i gu re ,  hope the owner w i l l  be fa i r  w i th them desp i te unfa i r  
con tract te rms , and subm i t a b i d .  But when unexpected under
ground or  other cond i t i ons are found and owner-caused del ays 
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deve l op or when other cond i t ions occur over wh i ch they have no 
contro l , they hope the owner may be generous when the amount 
l nvo·l ved I s  manageab l e .  However ,  on a $50 , $ 1 00 o r  $ 1 50 mi l l i on 
job , no pub l i c  off i c i a l  can take the po l i t i ca l  or  the f i sca l  
r i sk o f  go i ng beyond the contract terms where l arge s ums are 
I nvo l ved . 

(6 )  There I s  no t i me  dur i ng a four-week b i dd i ng per i od for the 
con t ractor to exp l ore· every pub l i c  agency that m i ght  have an 
agreement w i th the owner . When these agreements turn up l ater ,  
they have a great i mpact on the p roj ect and on the I n terpe rsona l 
re l at i onsh i ps among the peop l e  who are I nvo l ved I n  execut i ng the 
work . 

(7 )  The end date of the schedu l e  of l arge proj ects often I s  p reset 
and r i gh t l y  so . Ea r l y  de l ays are not recogn i zed as c r i t i ca l ; 
however ,  as the schedu l e  becomes t i ghte r ,  an attempt I s  made 
to comp ress the f i na l  comp l et i on of the eng i neer i ng and 
construct i on contracts .  

(8 )  Wh i l e some be l i eve that owner prequa l l f l cat l on of contractors 
has some me r i t ,  others bel i eve that the suret i es are perform
I ng th i s  funct i on .  The federa l gove rnment recent l y  asked the 
Government Account i ng Off i ce to make a s tudy , wh i ch took about 
two years , of how the bond i ng operat i on was be i ng hand l ed on 
government work and of whether or not the government shou l d  do 
away w i th bonds and do I ts own prequa l l f l cat l on .  The s tudy 
report reached a very def i n i te conc l us i on that do i ng away w i th 
bonds wou l d  not be I n  the i nteres t of the federa l gove rnment . *  

(9) Many con t ractors are s taunch supporters of the compet i t i ve 
sys tem of contract i ng ;  they bel i eve that , as competent 
contractors , they are ab l e  to perform better for the owner 
and s t i l l  at a compet i t i ve pr i ce .  Some v i ew w i th a l arm 
negot i ated con tracts that open the door for po l i t i ca l  and 
other spec i a l  arrangements to be made . 

On some proj ects , the l arge dol l a r  amoun t a l one may a l ter the 
compet i t i ve p i cture . Some of these proj ects cannot be bonded 
and I nsurance ava i l ab i l i ty I s  a ser i ous ques t i on . I n  such 
I ns tances , the f i rm  p r i ce contract may not be appropr i ate . 

On l a rge projects , I nsurance I n terests report a h i gher frequency 
of c l a i ms on jobs that are compet i t i ve l y  b i d .  I t  I s  bel i eved 
by some that l ett i ng con tracts on l y  on the bas i s  of b i d pr i ce 
s t i mu l ates adve rsar ia l  fee l i ng ,  a l ienat ion , fragmen tat i on ,  and 
b reakdown I n  human re l at ions . 

C i ted by Norman Burgoon ,  F i de l i ty and Depos i t  Company of Mary l and , Ba l t i more , 
Mary l and . 
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( 1 0) Contracts often requ i re equ i pment cont ractors to cont i nue to 
carry a l l the r i sks .  un t i l defects are corrected (e . g . , I n  the 
case of ra i l car  manufacturers , th i s  can go on for two or three 
years ) ; therefore , the cont ractor I s  requ i red to con t i nue car ry
i ng h i s  i nsurance even though the owner a l so may be s i mu l ta
neous l y  carry i ng I nsurance on the same r i sks .  Everyone fears 
that i f  someone I s  k i l l ed when a car I s  I n  serv i ce , they a l l 
had better be protected . One manufacture r  I nd i cated that $ 1 00 , 000 
of the cos t for a $600 ,000 car was for Insurance . Th i s  dupl i cates 
coverage and I ncreases cost .  

( I I )  I n  con tract admi n i s t rat i on ,  l osses occur because payments are 
not made prompt l y  for work performed .  Where federa l g rants are 
I nvo l ved , the owner must wa l t  to rece i ve funds from the federa l 
government and the cont ractor must  wa l t  to rece i ve payment from 
the owne r .  Rec i p i ents o f  grants a l so are t i ed t o  a p r i or approva l 
process where i n  con t racts , major change orders , suppl emental  
agreements , and the l i ke mus t  be approved by the federa l  agency 
pr i or to proceed i ng .  Th i s  can create ser i ous and cos t l y  de l ays 
to the owner and the con t ractor . 

W i th rega rd to procurement of equ i pment , the owner  wants to 
l eave a l l payments unt i l the end of the proj ect , and the manu
facturer wants a l l the payments up  fron t .  I f  the owners prov i ded 
for ear l i er payment , they woul d  be part i a l l y  re l i nqush i ng a means 
for ensu r i ng sat i sfactory contractor performance . 

b .  D i spute Resol ut i on 

( I ) The character of l i t i gat i on I n  the cons t ruct i on I ndus t ry has 
changed d rama t i ca l l y  over the pas t 20 years . Trad i t i ona l l y , 
l aw  s u i ts were fa i r l y  c l ear cut and i nvo l ved matters d i rect l y  
re l ated to the construct i on pnocess ; s u i ts by owners were 
re l at i ve l y  uncommon ; the des i gn profess i ona l s  had to contend 
wi th v i rtua l l y  no l i t i gat i on ; and d i sputes were a l mos t  ent i re l y  
conf i ned to part i c i pants I n  the construct i on  process .  

Today not on l y  has the number of l awsu i ts dramat i ca l l y  I ncreased 
but the nature of the l awsu i ts and the part i c i pants a l so have 
changed . Th i rd forces , h i s tor i ca l l y  external  to the process , 
today are the mot i vat i ng factors beh i nd a great many su i ts . 
These s u i ts  a re not s i mp l y  of the damage c l a i m  type where a 
p l a i nt i ff asks for money ; rather , the whol e l i t i ga t i on process 
adve rse l y  affects the bus i ness of gett i ng proj ects compl eted . 
For examp l e ,  I n  recent years mass confus ion has been c reated 
I n  the nuc l ea r  l i cens i ng cyc l e. by i ntervenors ; wh i l e  many of 
these I n tervenors a re W.l l I ntent i oned , others are s imp l y  t ry
I ng to defeat the whol e  concept of nuc l ear  power w i thout any 
part i cu l ar  concern for the me r i ts of the i r case wi th respect 
to the part i cu l a r  nuc l ear p l ant  that I s  go i ng to be bu i l t .  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .
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I n  some of the l arge r l awsu i ts now pend i ng by owners aga i ns t  
eng i neers , cont ractors and supp l lers , a more sub t l e  external  
force--the regu l atory commiss i on--prov i des the mot i vat i on .  I n  
a number of states , a s tate pub l i c  serv i ce commi ss i on or pub l i c  
ut i l i t i es commi ss i on has forced a regu l ated company to proceed 
wi th l awsu i ts that I t  otherwi se wou l d  not have f i l ed .  I n  one 
case ,* a state pub l i c  serv i ce comm i s s i on forma l l y  adv i sed a 
pub l i c  ut i l i ty that any further reques ts for rate I ncreases 
wou l d  not be g i ven favorab l e  cons i de rat i on un t i l  the ut i l i ty 
f i l ed s u i t aga i ns t  whoever was respons i b l e  for the prob l ems 
be i ng exper i enced w i th a part i cu l ar power p l an t .  

Aga i n ,  1 0  or 20 years ago , a l awsu i t  I nvol v i ng the construct i on 
I ndus t ry was re l at i ve l y  s i mp l e  from the l awyer ' s  standpo i nt and 
deve l op i ng the facts was genera l l y  not that d i ff i cu l t  or t i me  
consum i ng and much l ess paperwork was I nvo l ved . The ma i n  th reat 
I s  not necessar i l y  the do l l a r  j udgment that may be entered aga i ns t  
a party t o  one o f  these cases s i nce there ma y  b e  a reasonab l e  
degree o f  assurance that u l t i mate l y  j ust i ce w i l l  preva i l and 
that any j udgment e i ther w i l l  be favorab l e  or w i l l  ref l ect a 
reasonab l e  do l l ar amoun t ,  except poss i b l y  i n  the case of bod i l y  
I nj ury . O f  more ser i ous concern I s  the fact that fa r more money 
i s  spent i n  defend i ng l awsu i ts than I s  eve r awarded to any one 
or a l l of the part i es .  The cos t of defense on one of these 
major compl ex const ruct i on l awsu i ts can l i tera l l y  run to hund reds 
of thousands of do l l a rs per month . S i mp l y  a l l ocat i ng the r i sk 
among the part i es more equ i tab l y  by cont ractua l or other means 
I s  not go i ng to sol ve the prob l em un l ess  a mechan i sm a l so can be 
es tab l i shed for resol v i ng the d i sputes as they a r i se wi thout the 
ext reme l y  expens i ve effort that now I s  necessary i n  any l awsu i t . 

(2) Arb i t rat i on has been sugges ted as one means of d i spute reso l ut i on ,  
but i t  does have some d i sadvantages because so much contemporary 
l i t i gat i on i nvo l ves peop l e  who are not themse l ves d i rect l y  a 
part of the cons truct i on  process .  On a g i ven proj ect an owner 
can ensure that  a l l h i s  cont racts wi th the eng i neer ,  w i th the 
contractor ,  and w i th the supp l i ers prov i de for some k i nd of 
arb i t rat i on process i nvol v i ng a l l the i mmed i ate pa rt i es to the 
project , but th i s  w i l l  not account for a l l the peop l e  who become 
i nvol ved I n  l awsu i ts or who have I nformat i on  that I s  needed w i th 
respect to l awsu i ts .  I n  a typ i ca l  arb i t rat i on s i tuat i on ,  one 
subpoenas the records of non-pa rt i es to get a l l the I nformat i on 
that I s  needed . I n  a ve ry comp l ex d i spute s i tua t i on ,  arb i t rat i on 
as I t  stands today I s  not adequate . 

C i ted by H .  G .  Johnson , Counse l ,  Bechte l Power Corporat i on ,  Bechte l Corporat i on ,  
San Fran c i sco ,  Cal i forn i a .  
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(3) Perhaps some mod i fi cat ions of the despute-resol ut l on  sys tem , 
such as the med i a t i on-a rb i trat i on comb i nat i on I n wh i ch an 
attempt is made to resol ve the prob l ems as they occur ,  w i l l  
sol ve some prob l ems .  Such a procedure , however ,  i s  not goi ng 
to so l ve the prob l em that resu l ts I n  monst rous l aws u i ts wh fch 
typ i ca l l y  come i nto exi s tence on l y  after the fac i l i ty I s  
compl eted , operat i ons commence , the fac i l i ty does not operate 
as the owner or as the pub l i c  thought i t  was go i ng to , and 
someone ' s  expectat ions a re not fu l f i l l ed .  

(4)  I t  is  usua l l y  In one party ' s  Interest to de l ay the reso l ut i on 
of a d i spute for a �rlod of t i me  (e . g . ,  the party has the use 
of money for a longer per i od  of t i me  or , perhaps more I mportan t l y ,  
has more l everage when sett l ement negot i at i ons are under way) . 

S l owness becomes i ns t i tut i onal i zed and the party pay i ng out the 
money has noth I ng to ga I n  by beI ng exped I t 1  ous . A J so,  the 
res i dent eng i neer or the contract i ng off i ce r  can be subject to 
cr i t i c i sm i f  he resol ves d i sputes qu i ck l y ,  part i cu l ar l y  i n  l i ght  
of excu l patory c l auses . Frus trat i on resu l ts when the cont ractor 
has spent the money and I s  wa i t i ng for the d i spute to be reso l ved 
wh i l e  the contract i ng off i ce r  or the res i dent eng i neer does not 
have i t  i n  h i s  power ,  or does not see I t  as h i s  job , to resol ve 
the d i spute qu i ck l y .  Th i s  cou l d b e  a t  the ve ry heart o f  the 
adversary re l at i onsh i p  that deve l ops . 

(5)  Wi th rega rd to cos t of l i t i gat i on ,  the U . S .  l ega l sys tem i s  
comp l ete l y  d i fferent from the Br i t i sh and European systems wh i ch 
prov i de for attorney ' s  fees to be pa i d  to the successfu l  party . 
The June 1 977 i ssue of the Ameri can Bar Assoc i at i on Journa l notes : 

The genera l Ameri can ru l e  i s  I nequ i tab l e  and j u r i spruden t i a l l y  
dys funct i ona l because i t  not on l y  resu l ts i n  t runcated j ust i ce 
i n  most cases , but a l so depr i ves the l ega l system of I mportant 
l everage to I nduce sett l ements , and thereby reduce the vol ume 
of l i t i gat i on .  I ts natura l tendency I s  a l so to d i scourage 
pursu i t  of l ega l remed i es I n  support of va l i d  c l a i ms  and 
defenses when the pr i ce of do i ng so i s  unaffordab l e  or renders 
the remedy uneconomica l , and to encourage the assert i on of 
spu r i ous , a l though cu l pab l e ,  c l a i ms  and defenses to i nduce 
sett l ements for l ess than what i t  wou l d  cost the other party 
to 1 i tl gate . 

c .  I nnovat i on 

{ 1 ) The r i s k  of ser i ous d i sputes often ar i ses when techn i ca l  
spec i f i cat i ons are innovat i ve (e . g . ,  when i nnovat ive major 
equ i pment i s  not I n troduced through the research and deve l op
ment process where prov i s i on Is made for the new concept or 
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des_l gn to be fu l l y  tested) . When l nnovatJ on I s . made part of 
the. product i on contract , there I s  pressure to reduce tes t i ng 
of ear l y  product i on un i ts In  order to meet pub l l ca l l y  stated 
serv i ce comnl tments . Lack i ng accepted I ndustry cr i ter i a  and 
standards , the owner must re l y  comp l ete l y  on the propr i etary 
I n format i on prov i ded by the I n i t i ator . Th i s  s i tuat ion occur red 
wi th rap i d  t rans i t  cars when new. owners were ente r i ng the f i e l d  
and spurr i ng I nnovat i on ;  wi th the mi x o f  n ew  owners , n ew  des i gn s ,  
and n ew  manufacture rs , ser i ous prob l ems arose that resu l ted I n  
major con t ract d i sputes a s  we l l  as car pr i ces that I ncreased 
at a rate far beyond the I nf l at i on rate for the rest  of the 
economy . 

I f  the manufacturer I s  req u i red to prov i de a fu l l y bu i l t  and 
tested prototype before ente r i ng product i on ,  he exper i ences a 
l ong de l ay between the fab r i cat i on of the prototype and the 
tool i ng up for product i on runs . Dur i ng th i s  prot racted per i od ,  
sources of supp l y  for some of the parts may change , wh i ch cou l d  
have an adverse effect on the product i on mode l . Add i t i ona l l y ,  
I f  the owner commi ts h i msel f to a prop r i eta ry product , he may 
be faced w i th h i gher cos t due to l ack of compet i t i on and be i ng 
a potent i a l  cap t i ve  of a s i ng l e  producer .  

· 

2 .  Potent i a l  Sol ut i ons 

a .  Contract Cond i t i ons and Con t ract Admi n i s t rat i on 

( I )  Con tract l anguage mus t be I mproved to more c l ear l y ,  more 
exp l i c i t l y )  and more fa i r l y  a l l ocate r i sks .  

(2) R i sks to be borne by the part i es must be c l ea r l y  def i ned and 
ass i gned I n  the con t ract . The r i sks shou l d  be borne by a pa rty 
ab l e  to con tro l  the r i sk before the event or , In the case of 
unknown cond i t i ons , by a party ab l e  to shou l der  the undef i ned 
rl sk afte rward . 

(3) P l ans  and spec i f i cat i ons shou l d  d i sp l ay or at l east reference 
a l l I n teragency agreements that w i l l  affect the cou rse of the 
construct i on proj ect . 

(�) The con t ract shou l d  c l ea r l y  def i ne procedures that ass i gn 
respons i b i l i ty and author i ty for dea l i ng w i th r i sks I n  a 
spec i f i ed t i me  so that d i sputes are not a l l owed to esca l ate 
over a pe r i od of months and even years and requ i re f i na l  
aj ud i cat l on I n  the cou rts . 

(5) The owner shou l d  not t ry to re l i eve h i msel f of the respons i b i l i ty 
for the adequacy of subsurface I n format i on that i s  obta i ned for 
the purpose of the cont ract and furn i shed to the b i dder ;  howeve r ,  
i t  may be approp r i ate to I den t i fy . i n format ion ,  op i n i ons , and 
I n terpretat i ons ob ta i ned from others . 

97 

Copyright © National Academy of Sciences. All rights reserved.

Exploratory Study on Responsibility, Liability, and Accountability for Risks in Construction
http://www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


(6) I n  most cases . procedures can be i ns t i tuted to regu l ate or 
control changes so that any change wh i ch  is arb i t rary or wh i ch  
I s  don e  on beha l f  o f  the des i gner  o r  the owner I s  fu 1 1 y  doc11111e11 tecl 
and i s  agreed to by the owner . 

(7) I n  contract negot i at i on .  the eng i neer shou l d  c learl y recogn i ze 
the d i st i nct i on  between the pract i ce of h i s  profess i on  to a 
cus tomary . profess ional s tandard of care and a commerc i a l  bus i ness 
r i sk .  The eng i neer shoul d recogn i ze that he i s  not fl aw l ess . He 
shou l d  recogn i ze that the es tab l i shed cost of eng i neer i ng i s  based 
on services he I s  expected to perfom as an eng i neer and that 
they do not I ncl ude any amount for r i sks beyond those I nherent 
in exerc i s i ng on l y  profess i onal . cus tomary s tandards of care . He 
shou l d  accept respons i b i l i ty to furn i sh on l y  serv i ces that can be 
def i ned at the t i me  of negot i at i on  s i nce the norma l eng i neer i ng 
fee does not prov i de any con t i ngency for amdefl ned r i s ks .  

(8) On l arge projects . an a l ternat i ve to compet i t i ve b i dd i ng i s  a 
target p r i ce  contract . 

(9) An exper i enced and s t rong res i dent engi neer wi th respons l b i 1 1 ty 
and author i ty shoul d  be prov i ded to dea l wi th the cont ractor 
I n  the f i e l d .  Wi th reasonab l e  checks and bal ances and aud i t .  
he shou l d  have some author i ty to spend reasonab l e  amounts of 
money or at l eas t to commi t  these subject to a l ater check . 
I f  th i s  I s  done . he and the contractor can work out emergency 
s i tuat i ons and wi l l  not have to wa l t  for months dur i ng wh i ch 
the s i tuat i on  becomes worse w i th l i t i gat i on  resu l t i ng .  Such 
an I nd i v i dua l . i f  sens i t i ve .  a l so can el i mi nate or reduce the 
poss i b i l i ty of d i sputes a r i s i ng from pub l i c  act i v i t i es that are 
outs i de or beyond the contract . 

( 1 0) Better procedures shou l d  be devel oped for t i me l y  par-nt for 
work perfo�d . When the federal government procures serv i ces 
d i rect l y  from a con t ractor . I t  has the ab i l i ty to estab l i sh a 
l i ne of cred i t  on wh i ch the contractor may qu i ck l y  draw par-nt 
I n  h i s  l oca l i ty . * ( For exampl e .  the MARTA proj ect i n  Atl anta 
has secured agreement I n  p r i nci pl e to ut i l i ze th i s  procedure . 
The federa l gove rnment wi l l  aud l t the system that the MARTA 
proj ect uses to control cos ts and schedu l e  and . I f  I t  I s  found 
sat i sfactory . the del ays and expense associ ated wi th the pr ior  
approva l process can be mi n i mi zed . )  

( 1 1 )  A more equ i tab l e  app�h to progress payments to manufacturers 
of major equ i pmen t  Is  needed so that the I r cost can be re i mbu rsed 
substant i a l l y  as the equi pment passes th rough the fab r i cat i on  

* Treasury C i rcu l a r  1 075 . th i rd rev i s i on .  
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process ,  thereby reduc l .ng f i nance cos t and encourag i ng prompt 
progress on the job . Better benchma rks for progress payments 
shou l d  be deve l oped . 

( 1 2 )  Perhaps , I ns tead of us i ng payment to ensure con t ract comp l i ance , 
the owne r shou l d  have the r i gh t  to I ns i s t that certa i n  key 
cont ractor personnel be des i gnated and g i ven the respons i b i l i ty 
to work on the con tract and ensure compl i ance .  

b .  D i spute Reso l ut i on 

( 1 )  Veh i c l es shou l d  be deve l oped for sett l i ng d i sputes qu i ck l y  
a t  the job s i te s o  that I mpart i a l resol ut i on can b e  ach i eved 
prompt l y .  

(2) Appropr i ate cont ract c l auses and l eg i s l at i on  can be used to 
prov i de I ncen t i ves for speedy reso l ut ion of d i sputes , such as 
the I mpos i t i on of l nterest pa i d  as a cos t of the con t ractor ' s  
rate of borrow i ng money o r  payment of the successful  part i es 
attorneys fees and the cos t of prepar i ng or defend i ng aga i ns t  
the l aws u l  t .  

(3 )  A poss i b l e  a l ternate form of d i spute reso l ut i on mi ght be the 
forma t i on of "a center for the resol ut i on of con s t ruct i on 
d i sputes ,"  funded perhaps by a sma l l pe rcentage of const ruct i on 
cont racts (e . g . , the way un i on ,  we l fare ,  and pens i on funds a re 
f i nanced) . Such a center wou l d  be I n  a pos i t ion to deve l op and 
perfect new and I mproved methods for resol v i ng const ruct i on 
d i sputes (e . g . , a rb i trat i on where there are consecut i ve hea r i ngs 
before a pane l of speci a l l y  se l ected , h i gh l y  qua l i f i ed a rb i trators) . 

(4) Another poss i b l e  form of d i spute resol ut i on I s  the process known 
as med i at i on-arb i t rat i on (med-arb) I n  wh i ch an I nd i v i dua l or 
panel Is appo i nted to serve as med i ator to attempt to reso l ve a 
d i spute I n  the f i rs t I ns tance and , I f  that I s  not poss i b l e ,  to 
act as f i na l  b i nd i ng arb i t rator . 

(5) When j u r i s d i ct i ona l d i sputes are I nvo l ved , greater use shou l d  
be made o f  the procedu res fol l owed by the Nat i onal  Jo i nt Board 
for Set t l ement of Jur i sd i ct i onal  D i sputes . The Boa rd has evo l ved 
I n to an I mpart i a l  d i spute group w i th a fu l l -t i me  cha i rman and pa rt
t i me  members . There l s  an appea l s  board and a l so prov i s i on for a 
hea r i ngs pane l . Hear i ngs are he l d  eve ry week . A case I s  refe rred 
by the Un i on or a cont ractor and f i ve days a re a l l owed for part i es 
to assemb l e  I nforma t i on on the case . Dec i s ions app l y  on l y  to the 
part i cu l ar job in ques t i on .  Work cannot be stopped and the pa rt i es 
mus t  ab i de by the ass l gnment made , wh i ch cannot be changed . Cases 
usua l l y  a re processed wi th i n  two weeks . 
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(6) Wi th rega rd to the competence of j udges� I t  i s  un rea l i s t i c  to 
expect j udges who dea l w i th cr i m i nal , automob i l e ,  and mat r i mon i a l  
cases t o  be ab l e  to come t o  gr i ps adequate l y  wi th cons t ruct i on  
cases that req u i re a n  unders tand i ng o f  s o  na.�ch unde rl y i ng technol ogy . 
Chi ef Jus t i ce Bu rge r of the U . S .  Supreme Court recent l y  acknowl edged 
the i nadequacy of the cou rts I n  dea l i ng w i th spec i a l i zed prob l ems  
and encouraged the forma t i on  of a l ternate forms o f  d i spute resol u t i on . *  

c .  I nnova t i on  

( 1 ) I n  the matter of I nnovat i ve technol ogy and new methods and 
equ i pment , r i sk factors shou l d  be shared by a l l part i es .  The 
con t ract l anguage shou l d  prov i de for a thorough understand i ng 
wi th the owner of what the r i sk factors are and of what the 
l i m i tat i ons of r i sk to be borne by the part i es are . 

(2 )  Research i s  needed on how t o  de l i ve r n ew  concepts i nto the market 
on a compet i t i ve bas i s  and at the same t i me  prov i de for the 
requ i red safeguards for pub l i c  safety and approp r i ate perfo rmance . 

C i ted by Robert Rub i n ,  Partne r ,  Max E .  Greenberg , Trayman , Can tor,  Re i ss 
and B l asky , New York, New York . 
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E .  · r NSURANCE " AND " BOND I NG 

MOderator 

Dav i d  G. Hammond , V I ce P res i dent , Dan i e l , Mann , Johnson & Hendenha l , 
Ba l t i more , Mary l and 

Pane l i s ts 

C. H .  Sedam , V I ce Pres i dent ,  Genera l Construct i on ,  Pac i f i c  Gas & E l ect r i c  
Company , San Franc i sco , Cal i forn i a  

Dwi ght G l ascock , V I ce P res i dent and Genera l Manager ,  Hyd ro and Water Resou rce 
D i v i s i on ,  Charl es T. Ma i n ,  I nc . , Bos ton , Massachusetts 

George T. McCoy , Sen i or V I ce Pres i dent , Guy F. Atk i nson Company , San Franc i sco , 
Ca l i forn i a  

Norman Burgoon , J r . , Execut i ve V I ce P res i den t , F i de l i ty and Depos i t  Company , 
of Mary l and , Ba l t i more , Mary l and 

H .  G .  Johnson , Counse l ,  Bech te l Power Corporat i on ,  Bech te l Corporat i on ,  
San Franc i sco , Ca l i forn i a  

Lawrence McReynol ds , Stokes and Shap i ro ,  At l anta ,  Georg i a  
Edward B .  Howe l l ,  J r . , R i sk Ana l ys i s  and Research Corporat i on ,  San Franc i sco , 

Cal i forn i a  

I nsurance and bond i ng t rad i t i ona l l y  have been the pr i nc i pa l  means for hand l i ng 
ri sks and l i ab i l i t i es I n  the construct i on I ndus t ry .  However ,  I n  I dent i fy i ng 
the prob l ems assoc i ated w i th I nsurance and bond i ng I n  the const ruct i on I ndus t ry 
today , the pane l i s ts recogn i zed that cos ts of I nsurance and c l a i ms set t l ement 
are skyrocket i ng ,  ma rkets (capac i ty)  for I nsurance cove rage a re shr i nk i ng due 
i n  l a rge part to heavy I nsurance l osses , and the I nsurance I ndus t ry f i nds 
coverage of construct i on proj ects unattract i ve (part i cu l a r l y  those l ocated I n  
urban areas where c l a i ms are l l ke l y · to be l arge r) . The fa i l u re o f  many to 
recogn i ze that I t  I s  I mposs i b l e  to cover a l l r i sks w i th I nsurance and the st i l l  

. genera l  use of I nequ i tab l e  a l l ocat i ons of r i sks and of un fa i r  con t ract terms 
are the I ssues under l y i ng these prob l ems .  

I .  P rob l ems 

a .  I nsurance 

( 1 )  I nsurance costs have esca l ated as have other const ruct i on cos ts 
to the po i nt at wh i ch i nsurance Is  pract i ca l l y  unava i l ab l e  I n  
some i ns tances . 

(2) The tota l  va l ue of i nsurance premi ums pa i d  by U . S .  bus i ness I n  
1 975 (the l as t  year for wh i ch data are ava i l ab l e) was $25 b i l l i on 
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and I t  I s  probabl y  twi ce -that today or of the same •gn l tude as 
total corporate profi ts and that of corporate taxes In the Un i ted 
States . *  

(3)  In  1 975 , the I nsurance I ndus try had an undenwr l t l ng loss  of $4 .9  
b i l l ion ;  dur i ng 1 976 ,  the loss was $2 . 23 b i l l ion and In  the f i rs t  
quarter o f  1 977 , I t  was $543 mi l l ion .** 

(4) I nsurance for l arge construct i on  projects i s  part i cu lar ly  
unattract i ve  to  the Insurance I ndustry because many of  these 
projects are l ocated I n  h i gh l y  u rban i zed areas where the s l i ghtest 
amount of damage is l i ke ly  to resu l t  In enonmous c l a i ms .  I n  
add i t i on ,  most of the c l a i ms  have I nvolved what I nsurers term a 
1 1 long ta l l 1 1  or 1 1a l ong •turat l on  per l od1 1  ( i . e . , damage •Y occur 
today but c l a i ms  and settl ements wi l l  not occur for f i ve or even 
ten years or more and the resu l ts wi l l  not be known for a l ong 
t i me) . G i ven the k i nd of f i nanci al constra i nts that current l y  
exi st , I nsurance compan i es f i nd such construct ion proj ects very 
unattract i ve .  

(5) E i ghty percent of the dol l ar l oss pa i d  by one I nsurance undenwr l ter 
Is attri butab l e  to defense and c l a i ms  attorneys ' fees and costs 
(e . g . , on a recent $2 mi l l i on c l a i m ,  $ 1 . 7  mi l l i on went to the 
l awyers on both s i des of the controversy) . *** 

(6) I t  I s  I mposs i b l e  to obta i n  compl ete coverage for any part i cu l ar 
r i sk .  The greatest r i sks encoun tered by eng i neers fo r  wh i ch  
they seek I nsurance coverage are human error , consequent i a l  
damages , hol d-hanal ess p�l s l ons for others , th i rd-party su i ts 
i n i t i ated on the 1 1deep-pocket11 theory , and patent I nfr i ngement 
i ndemn i ty . Of these , human error presents the greatest prob l em .  
Th i s  r i sk a l so I s  the on l y  one the eng i neer has major control 
over because errors come about as a resul t of h i s  des i gn  and 
spec i f i cat i on  work. Consequent i a l  d .. ges , hol d-harml ess 
provi s ions , th i rd-party su i ts ,  and patent i nfr i ngements are 
more affected by others than by the engi neer h i msel f .  

(7 )  Amon g  the r i sks for wh i ch the contractor i nsures h i msel f (beyond 
those for empl oyee coverage) are bui l der ' s  r i sk ,  th i rd-party 
l i ab i l i ty ,  and equ i pment . These coverages have become extre.l y  

C i ted by George McCoy , Sen i or V i ce Pres i den t ,  Guy F .  Atki nson C�y . 
San Franc i scO ,  Ca l i forn i a .  

** 
The Nat i ona l  Undenwr l ter , A .  M .  Best Company , Best I nsurance Reports , 
OldWick, New Jersey . 

*** Des i gn Profess iona l  I nsu rance Company , San Franc i sco, Ca l i forn i a .  
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expens i ve .  and are not read i l y  ava i l ab l e .  Recent j udgments have 
forced the cos ts of these types of I nsurance to r i se dramat i ca l l y .  

(8) Se l f  I nsurance I s  appropr i ate for mi nor r i sks such as equ i pment 
I nsurance , but It I s  not rea l i s t i c  for l i ab i l i ty coverage . 

(9) Wh i l e  const ruct i on  and product l i ab i l i ty po l t c tes are made on a 
cu rrent bas i s ,  most of the profess ional  l i ab i l i ty po l i c i es are 
made on a 1 1c l a l ms made1 1 bas i s  and a c l a i m  ar i s i ng from a proj ect 
f i ve or ten years ago ts covered by a po l i cy I n  effect at the 
present t i me .  I f  a profess i ona l eng i neer cannot f i nd I nsurance 
coverage as c l a i ms a r i se ,  he and hi s assets are at the mercy of 
the courts . 

( 1 0) There I s  some d i sagreement ,  usua l l y  where there I s  a ves ted 
I nterest , regard i ng owner-con t ro l l ed or wrap-up I nsurance . I n  
wrap-up I nsurance , one pa rty , usua l l y  the owne r ,  prov i des at 
l east th i rd-party l i ab i l i ty I nsurance for the va r i ous part i c i pants 
In the con s t ruct i on  process .  Typ i ca l l y ,  workman • s  compensat i on 
and bu l l de r • s  r i sk a l so may be I nc l uded I n  the package . 

Severa l  recent stud i es I nd i cate that wrap-up I nsurance seems to 
have many more advan tages over convent i ona l  I nsurance , part i cu l a r l y  
I n  reduced cos t and ma rket ava i l ab i l i ty .  On j umbo cont racts I n
vo l v i ng hundreds or even thousands of pr i me  cont ractors , subcon
t ractors and sub-subcontractors , the underwr i t i ng capac i ty of the 
worl d  I nsurance commun i ty I s  j us t  not l arge enough to prov i de a l l 
the necessary po l i c i es and amounts of cove rage for a l l the con 
t ractors I nvo l ved , thus l eav i ng wrap-up as the on l y  sens i b l e  
sol ut i on I f  the project I s  t o  b e  I nsured . 

On the other hand , I t  I s  argued that wrap-up I nsurance does not 
rea l l y  make that much sense I f  a l l or mos t of the work I s  be i ng 
performed by a s i ng l e  con t ractor . Wrap-up I nsurance may be 
des i rab l e  when a number of cont ractors are I nvo l ved on a l a rge 
project and the proj ect I nvo l ves some reasonab l y  hazardous work 
pos i ng a number of r i s ks . Wrap-up I nsurance I s  appropr i ate on l y  
when adequate coverage rea l l y  can be obta i ned and not j ust  promi sed 
at the outset . Many wrap-up programs fa l l far short of what I s  
I n tended at the outset I n  terms of the q ua l i ty of the coverage , 
part i cu l a r l y  I f  the eng i neer I s  to be cove red . A l mos t  w i thout 
except i on ,  they w i l l  not cover pu re errors and om i ss i ons ( I . e . , 
damage that does not I nvo l ve phys i ca l  l oss  or damage) . Some 
pol i c i es w i l l  p i ck up the bod i l y I nj u ry and prope rty damage 
f l ow i ng out of the profess i ona l serv i ces a l though even those are 
fa i r l y  hard to get these days . 
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Another d i sadvantage i s  that at the- outset of a project owners 
are unaware of hoW 1 ong t t  wi l l  take to get the wrap-up po 1 i  cy 
i n to effect . As a resu l t ,  there are no spec i fic  i nsurance 
terms when the f t rs t  contracts or subcont racts are awarded . 
The contractor then e i ther must prov i de h i s  own insurance or 
the r isk  must be taken by try i ng to paraphrase what the wrap-up 
program Is  goi ng to be , wh i ch I tsel f is a h i gh-r i s k  act i v i ty .  
The wrap-up program certa i n l y  can contri bute to de l ay a t  the 
outset of the subcontract i ng process . 

The wrap-up pol i cy  a l so can be a source of de l ay dur i ng the 
performance of the work . When a cont ractor I s  work i ng under 
h i s  own i nsurance , he presumab ly  knows the th i ngs for wh i ch 
he i s  covered .  I f  he i s  work i ng under somebody e l se ' s  I nsurance , 
he i s  not sure of what the exc l us ions are or of what they nay 
mean . For exampl e ,  under h i s  own I nsurance he knows the l imi ta
t i ons and what he may have to do. Wi th wrap-up I nsurance , he 
may f i nd that he has to stop h i s  operat i on  in the f i e l d  and get 
the cl i ent ' s  i nsurance admi n i strator to determi ne what i s  and 
what I s  not covered . 

A ser i ous prob l em  for everybody that i s  i nsured i s  the rel at i ve 
d i s i nterest of wrap-up I nsurance . The i nsurer  i s  not seek i ng a 
long-term re l a t i onsh i p  wi th each of the l nsurees . As a resu l t ,  
the i nterpretat i on  and admi n i s trat i on  of the wrap-up pol i cy tends 
to be very formal i st i c  and l ega l i st i c .  When one I s  deal i ng wi th 
a wrap-up i nsurance progr• , the I nsured do not have a long-te.,. 
rel a t i onsh i p  or rapport wi th the carr i e r ,  and the carr ier  has no 
rea l i ncen t i ve to t reat them equi tab l y ;  I nstead , he w i l l  treat 
them i n  a l ega l i s t i c  fash i on .  The shared l i mi t can be a prob l e. ;  
i f  the owner i s  prov i d i ng $25 mi l l i on coverage , that l i mi t .ay 
be shared w i th every other I nsured on the project . A l so ,  i f  the 
annua l aggregate l i mi ts of l i ab i l i ty are speci f i ed ,  one mi ght 
f i nd that by the t i me  h i s  m i s fortune occurs the pol i cy l i mi ts 
have been fa t rly wel l exhaus ted by other contractors . 

A c l ear d i sadvantage fr0111 the owner ' s  standpoi nt i s  cos t .  However ,  
i t  i s  d i ff i cu l t to tel l a t  the end of a j ob  what the I nsurance 
actual l y  cos t .  

The l ack of long-range commi tment by the l nsurors creates the 
tendency for the coverage to d i sappear dur t ng the course of a 
project . Unfortunatel y ,  part i cu l ar ly  i n  the case of profess i ona l  
l i ab i l i ty ,  the eng ineer does no t  real l y  have much r i sk exposure 
dur i ng the course of the project , even wi th stra i ght property 
damage and thi rd-party property damage coverage . A contractor 
typi ca l l y  I s  l ook i ng to a wrap-up program for coverage of 
compl eted operat ions . I f  75 or 90 percent of the way through 
a project , the owner ' s  wrap-up program i s  cance l l ed before 
compl e t i on  (where the program ts not wr i tten for the l i fe of 
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the proj ect w i th a 1 1no cance 1 1 at l on 1 1  c l ause) • the owner may 
I ns t ruct the con tractor to p rov i de h i s  own coverage for wh i ch 
he w i l l  be re i mbursed . The con t ractor cou l d  have a prob l em 
f i nd i ng an a l ternate I nsurer  w i l l i ng to assume a l l of the r i sks 
of the comp l eted operat i ons .  per i od s t i l l  ahead . For these 
reasons , wrap-up programs need to be g i ven more thought than 
they have rece i ved . They a re proper I n  some s i tuat i ons , but 
they a re not the answer to a l l prob l ems . 

( 1 1 )  Vl th rega rd to power p l an t  constr:uct l on ., an effect i ve .  p rocedure 
for hand l i ng the f t re protect i on recommendat i ons  of Nucl ear 
Regu l atory Comm i ss i on and Nuc l ea r  I nsurance Poo l at an ear l y  
stage I n  proj ect des i gns  I s  needed . 

b .  Bond i ng 

( I ) Surety compan i es a re j us t  eme rg i ng from three years of very 
ser i ous l osses on const ruct i on bonds , l osses fa r greater than 
at any t i me  s i nce the G reat Depress i on .  

(2 ) The surety , under i ts bonds , guaran tees to the proj ect owner  
that the contractor w i l l  comp l ete the job on  t i me  for the agreed 
p r i ce ,  fo l l ow  the contract terms fa i thfu l l y ,  and pay a l l the 
b i l l s for l abor , mater i a l , and subcon t ractors . Because a surety 
mus t make good I f  the contractor fa l l s ,  whateve r r i sk factors 
I mpact on the contractor conce rns the surety w i th equa l force . 

(3)  The r i sk factors that a re of mos t concern to suret i es a re s i ze ,  
t i me ,  payment de l ays on change orde rs , and con t ract terms and 
cond i t i ons . The t rend , part i cu l ar l y  on water resource and 
power p l an t  proj ects , I s  to package I n  a s i ng l e  const ruct i on 
con t ract many d i ve rse sect ions that forme r l y  were awarded 
I ncrementa l l y .  Some fee l that th i s  packag i ng affects some 
economi es I n  t i me ,  superv i s i on ,  and cos t ;  howeve r ,  there are 
severa l  d i sadvan tages that I mpact cont ractors , suret i es ,  and 
the owners a l i ke .  There a re more and more s i ng l e ,  f i xed-p r i ce 
proposa l s  of $ 1 50- , $200 - ,  $250- or  even $400-m l l l l on ,  and some 
run s i x  or  seven years . Cont ractors norma l l y  form jo i nt  ventures 
for s uch huge , l ong-term j obs I n  order to spread out the t remendous 
f i nanc i a l  r i sks of l abor and mater i a l  I nc reases , s t r t kes , m i s takes 
i n  j udgment , f l uctuat i ng i n terest costs , and natura l ca l amit i es 
that they cannot tnsure .  A l so., jo i nt  ventures often a re needed 
on such b i g  proj ects to prov i de the work i ng and r i sk cap i ta l  to 
qua l t fy for suretys h t p .  Even so , the suret i es ' capac t ty i s  be i ng 
tes ted and the i r appet i tes a re l essened for these huge exposu res 
on . l ong-term jobs , part tcu l ar l y  when the con t ract terms a re 
onerous and unfa t r .  Su ret ies are tncreas i ng l y  concerned and 
caut ious about the i r exposu res . on bonds cove r tng mu l t i -m i l li on 
do l l a r ,  l ong-term heavy eng t neer l ng con t racts , and the effect i ve 
capac t ty of the surety ma rket has been eroded . Owners . too , may 

1 05 

Copyright © National Academy of Sciences. All rights reserved.

Exploratory Study on Responsibility, Liability, and Accountability for Risks in Construction
http://www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


* 

be m i staken i n  the i r reasons for packagi ng f i ve- , s i x- ,  or seven
year projects i nto one f i xed-p r i ce 1 1j umbo1 1 contract . One need 
on l y  cons i der the huge contl ngency dol l ars that must be added by 
the cont ractor and the tremendous prob l ems ,  de l ays , and costs , 
that f l ow  from a poss i b l e  defaul t .  

Of spec i a l  concern are payments for change orders . I ncreas i ng l y  
I t  seems that contracts are be i ng rushed I nto the award stage 
before a l l the customary des i gn- work I s  compl eted . Wh i l e th i s  
gets the project under way sOoner , I t  mu l t i p l ies the number of 
change orders that must be made as the work progresses . The 
ext ra work I s  ordered , but tn far too many s i tuat ions the f i na l  
pr i c i ng of the extra work I s  not agreed upon for many months ; 
i n  the mean t i me ,  the contractor rece i ves no money , h i s  cash gets 
short , h i s  b i l l s may go unpa i d ,  h i s  ab i l i ty to take on new work 
is jeopard i zed , and the potent i a l  for defau l t  Is I ncreased . 

Among the r i sk factors i nvolved I n  the act i vi t i es of suret i es ,  
none I s  more l n.,ortant o r  ser ious than undul y  onerous and unfa i r 
contract terms . H i stor i cal l y ,  construct i on  cont ract terms have 
been drafted by the owner w i thout i nput from the contractors . 
(Often , the federa l government i s  an except i on ;  however , th i s  
i s  certa i n l y  t rue of other pub l i c  and pr i vate owners that award 
a l a rge percentage of the heavy eng i neer i ng contracts I n  the 
country . )  Many pr i vate and pub l i c  owners i n.,ose l i ab i l i ty on 
the contractor for owner negl i gence , eng i neeri ng mi stakes , or 
even for I njury to th i rd part i es by reason of the contractor ' s  
j ust  hav i ng assumed the j ob .  

The owner does not a lways preva i l I n  unfa i r contract terms , but 
he often does . Somet i mes a contractor goes bankrupt or ends 
up i n  a four- or f i ve-year l awsu i t and , i n  the meant i me ,  i s  
bad l y  damaged . I n  one current ly  pend i ng case , the contractors 
have l os t  over $ 1 00 mi l l i on of the I r own money ; the job has 
been stopped and w l 1 1  be del ayed for severa l years , wh i ch wi l l  
I ncrease costs astronomi cal l y ;  and l i t i gat i on  I s  goi ng to take 
years and cost mi l l i ons .*  

(4) I t  has been suggested that envi ronmental i ntervenors be requ i red 
to g i ve surety bonds to prevent them from further del ay i ng a 
job once a dec i s i on  has been reached by the courts . Token bonds , 
howeve r ,  woul d  not be adequate · to cover the vast  l osses that 
are caused by further del ay .  Accord i ng to surety I nterests , 
bonds in amounts that do any good just  cannot be obta i ned for 
thi s purpose ; there wou l d  be no market for them. None of the 
agenc i es or the envi ronmenta l ists would have the funds to 
j ust i fy such a surety bond ; therefore , It I s  not a v i ab l e  
a l ternat ive to the prob l em .  

C i ted by Norman Burgoon , J r . , Execut i ve V i ce Pres i den t ,  F i de l i ty an d  Depos i t  
C0111pany of Mary l and , Bal t i more,  Mary l and .  
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(5) The present 1 00 percent bond requ i rement I s  redundant .  I t  I s  
not requ i red by federa l l aw ,  cont rary to what I s  common l y  
be l i eved , and I t  unnecessar i l y  res t r i cts the su rety ma rket ' s  
ab i l i ty to respond t n  a proper way on these b i g  jobs . 

(6}  I n  connect i on  w i th the Sma l l  Bus i ness Admi n i st rat i on bond program , 
there are proposa l s  I n  seve ra l states to create ass i gned r i sk  
poo l s  for hand l i ng ma rg i na l  con t ract bond bus i ness . I t  I s  fe l t  
that the easy access to bonds hurts the qua l l f ted cont ract i ng 
I ndus t ry .  Furthe r ,  l t  t s  fe l t  that the program encourages · 
emerg i ng cont ractors to undertake ob l i gat i ons for wh i ch they 
are not capab l e  and do not have pr i or exper i ence and cou l d  
resu l t  I n  the con t ractor ' s  bankruptcy . The suret i es are not 
I n teres ted I n  part i c i pat i ng I n  these ass i gned r i s k  poo l s .  

2 .  Potent i a l  Sol ut i ons 

a .  I nsurance 

( 1 }  Measures can be taken that wou l d  reduce I nsurance cos ts 
dramat i ca l l y .  Ho l d-harml ess and I ndemn i ty c l auses shou l d  be 
e l i mi nated from construct i on cont racts . They may cos t an owner 
as much as 0 . 5  percent of the tota l con s t ruct i on cos t ,  and the 
benef i t  they g i ve h i m  I s  m i n i scu l e .  U l t i matel y ,  the peop l e  
who have agreed t o  hol d  someone harml ess w i l l  have a n  I nsurance 
company that w i l l  f i ght  them , and the courts usua l l y  w i l l  say 
those agreements were ga i ned unde r d i spa rate barga i n i ng power 
and w i l l  not a l l ow  them to shed the i r l i ab i l i ty .  I f  such c l auses 
were e l i m i nated , cos t of I nsurance woul d  go down . 

(2) Because the I nsurance I ndus t ry  I s  not go i ng to read i l y respond 
to the prob l ems of the con s t ruct i on I ndus t ry ,  creat i v i ty I s  
requ i red and there a re techn i ques for reduc i ng cost  that have 
not yet been used by l a rge owners of proj ects . One of these 
wou l d  be to cons i de r  spread i ng the r i sk over a ch rono l og i ca l  
pe r i od  of years rather than among members o f  the con s t ruct i on 
process . The construct i on per i od shou l d not necessar i l y  bear 
a l l of the cos t by I tsel f of the enormous r i s ks that occur 
du r i ng that per i od . The r i sk shou l d  be sp read , j us t  as Is  the 
cos t  of the mater i a l s ,  ove r the l i fe of the proj ect . I t  wou l d  
be poss i b l e  to ch rono l og i ca l l y  s tab i l i ze I nsurance cos ts over 
a prot racted per i od  of t i me .  Th i s  techn ique has been used w i th 
d i s t ressed i nsurance s l tuat tons  and has worked we l l for foundat i on 
eng i neers I n  pr tvate pract i ce who cou l d  not buy I nsurance . 

( 3 ) Wrap-up I nsurance can be good for some proj ects and bad for 
othe rs . Each project has to be exam i ned and , based upon the 
factors i nvo l ved , a dec t s l on made by the owner as to whether 
wrap-up I nsu rance shou l d  be used . Owners I n  genera l shou l d  
recogn i ze that the r i sks connected w i th const ruct i on u l t i mate l y  
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are the i rs and that they probably  shou l d  be pay i ng the ent i re 
cost of the insurance , wh i ch woul d. e l l mt nate the dup l i cat i ons 
that occur .  Wrap-up does th i s  t n  essence . However , there 
coul d  be a confl i ct I n  the profess ional l iab i l i ty area . Profes 
s i ona l  l i ab i l i ty insurance has made eng ineers and archi tects 
targets , and i t  may be tn the f i nancial  I n terest of owners to 
forg i ve profess i ona l  l iab i l i ty that I s  not the resu l t  of wanton 
or cul pab l e  behav ior . To hol d a profess i onal  man l i ab l e  for 
acts of s i mpl e  neg l i gence i s  not us ing good f i sca l  sense . 

(4) The I nnovat i ve concept of r i sk management I s  offered by some as 
a so l ut i on to the prob l em  of cost and ava i l ab i l i ty of i nsurance.  
Th i s  concept requ i res the  owner to f irmly  take contro l  and to 
determi ne h i s  r i sk and l oss  potent i a l and deve l op an appropr i ate 
program . The r i sk management process requ i res : (a) I dent i f i cat ion 
and ana l ys i s  of r i sk of acc i dental l oss ; ( b )  the deve l opment of  
methods of t reat i ng r i s k ;  ( c )  the  sel ect i on  of  the  best method for 
copi ng w i th  the r i sk ;  (d) the i mp l ementat i on  of the best method ; 
and (e) mon i tor i ng the resu l ts to make adj ustments i f  necessary . 

Once the owner has processed h i s  r i s k ,  the speci f i c  techn iques 
of r i sk management may be ut i l i zed ; these are avoi dance , retent i on ,  
prevent i on ,  and t ransfe r .  I nsurance profess i ona l s agree that ut i l i 
zat i on  of r i s k  management pr i nc i p l es by owners and the i ncorporat i on  
o f  such pr i nc i p l es I nto the des i gn o f  projects w i l l  s i gn i f i can t l y  
reduce some o f  the pressures on the I nsurance market and wi l l  
decrease the cost of I nsurance . 

(5) I nsurance compan i es shou l d  prov i de more profess ional  ass i stance 
to the I nsured I n  account i ng and safety programs and r i sk ana l yses 
I n  order to mi n i m i ze or e l i mi nate r i sks and reduce costs . Sma l l  
organ i zat i ons - have very l i mi ted assets and may not have adequate 
personnel to hand l e  pro l onged and d i ff i cu l t l i t i gat i on .  

(6) I nsurance-re l ated eng i neer i ng personnel shou l d work w i th owners 
and wi th des i gners ' buyer protect i on  personnel so that ear l y  
cons i de rat i on  can b e  g i ven to I nsurance-re l ated f i re protect i on  
I tems . 

b .  Bond i ng 

( I ) Award i ng author i t i es shou l d  recogn i ze that the packag i ng of 
mu l t i faceted proj ects  into s i ng l e  f i xed-pr i ce cont racts of 
severa l hund red mi l l i on dol l ars that cont i nue for f i ve ,  s ix ,  
o r  seven years I s  not advantageous to the cont ractors , the 
suret i es ,  or  the owners . 

(2)  The i mpact of I ncreas i ng l y  l arge contracts woul d  be eased by 
l ower i ng the performance bond requ i rement to 50 percent of 
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the cont ract p r i ce .  The Off i ce of Management and Budget and 
Env i ronmental P rotect i on Agency w i l l approve such reduct i ons  
on l y  on a case-by-case bas i s .  

(3)  Long-term cont ract prob l ems cou l d  be a l l evi ated by more 
reasonab l e  cont ract cond l t tons and by I nc l us i on of esca l at i on 
prov i s i ons  for I ncreases I n  l abor and mate r i a l  costs . 

(It) Arch i tects and eng i neers can and shou.l d hel p to I nf l uence the 
owners to wri te ·fa i r  terms . Many t i mes In the past des i gners 
have con t r i buted to the prob l em by fee l l ng that they a re the 
owner • s  agen t , _ and they can he l p  h i m  by pass i ng on a l l the 
ob l i gat i ons  to the con tracto r .  

(5) Surety compan i es shoul d prov i de greate r  ass i s tance to the 
cont ractor rega rd i ng defau l t  to make the proj ect f l ow eas t er 
and to avo i d  l i t i gat i ons . 

(6)  Con t ractors and surety groups need to work act i ve l y  w i th 
owners • representat i ves before p l ans and spec i f i cat i on s  a re 
d rawn . 
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URBAN AND SUBURBAN MASS TRANSIT CONSTRUCTION WORKSHOP 

JANUARY 1 8- 1 9 ,  1 977 

CHA I RMAN 

B .  R .  S tokes , Execut i ve D i recto r ,  Ame r i can Pub l i c  Trans i t  Assoc i at ion , 
Wash i ngton , D . C .  

PART I C I PANTS 

Wi l l i am D. A l exander , Ass i stant Genera l Manager , Tran s i t  Systems D i v i s ion ,  
At l anta Rap i d  Trans i t  Aut hor i ty ,  At l anta , Georg i a  

Ro y  T .  Dodge , Ch i ef ,  Des i g n  and Const ruct i on ,  Wash i ngton Met ropo l i tan 
Tran s i t  Author i ty ,  Wash i na ton , D . C .  

John Hoban , Deputy D i rector , Ra i l  Trans i t  Departmen t ,  The Port Author i ty of 
New York and New Jersey , New York ,  New York 

John T .  O ' Ne i l l ,  Execut i ve Off i cer for Construct ion Adm i n i s t rat ion and C h i ef 
Eng i neer , New York C i ty Trans i t  Author i ty ,  New York,  New York 

Des i gners 

James A .  Caywood ,  Sen ior  V i ce Pres i dent and D i rector , Deleuw , Cat her & Company , 
Was h i ngton , D . C .  

Pau l . E . Conrad , Execut i ve V I ce Pres i dent , W i l bur  Sm i th & Assoc i ates , Co l umb i a ,  
South  Ca ro l  i na 

John E .  Everson , Cha i rman , Par sons , B r t nckerhoff , Quade & Doug l a s ,  I nc . , 
San Franc i sco , Cal i forn i a  

Dav i d  G .  Hammond , V I ce Pres i d en t ,  Dan i e l , Mann , Johnson & Mendenha l l ,  Ba l t imore ,  
Ma ryl and 

E. E .  W i l hoyt , J r . , Proj ect Manager , Bechtel Assoc i ates P rofes s i ona l s Corporat i on ,  
Wash i ngton , D . C .  

Contractors 

C .  H .  Atherton , V i ce Pres i dent and Area Manager , J .  F .  Shea Company , I nc . , 
Bethesda , Mary l and 

George A. Fox , Execut i ve V i ce Pres i d en t , Grow-Tunne l i ng Corporat i on ,  New York,  
New York 

R icha rd E.  Ha l l ,  P res i dent , Underground Construct i on Company , I nc . , San Leand ro , 
Ca l i forn i a  

George J .  Tamaro , V I ce Pres i den t and C h ief  Eng i neer , I COS Corporat i on o f  Amer i ca ,  
New York ,  New York 
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Manufacturers and Suppl i ers 

J .  Jack Hunke l e , Pres i dent , Fol ey Mach i nery Company , P i scataway , New Jersey 
A. G .  Ha l er ,  Manager , Mass Trans i t  Sa l es ,  Genera l Ra i lNBy S i gna l Company, 

New York ,  New York 

Al l an Burch , D i rector of Safety , I nternat iona l  Un ion of Operat i ng Eng i neers , 
Wash i ngton , D . C .  

Joe M.  Short , D i rector , Educat ion and Tra i n i ng ,  Laborers '  I nternat iona l Un ion ,  
Wash i ngton , D . C .  

I nsurance 

Wi l l i am C .  Cu l l en ,  V i ce Pres i dent ,  Johnson & H i gg i ns ,  Wash i ngton , D . C .  
H i ram L .  Kenn l cott , J r . , V I ce Pres i dent and Manager of Commerc i a l  L i nes Under

wr i t i ng ,  Kemper I nsurance Compan i es ,  C h i cago , I l l i no i s 
V .  Wa l l ace Ry l and , Pres iden t ,  Fred S .  James Company of V i rg i n i a ,  Arl i ngton , 

V I rg i n ia 

W. Stel l Hu l e ,  Partner , Hu l e ,  Ware , Sterne, Brown & I de ,  At l anta , Georg i a  
Larry S .  McReyno l d s ,  Partner,  Stokes & Shap i ro ,  At lanta , Georg ia  

Publ ic  Awa reness 

Neal Potter , Pres i dent , Metropol i tan Washi ngton Counc i l of Governments , 
Rockv i l l e ,  Maryl and 

URBAN AND SUBURBAN RAP I D  TRANS I T  PROJECT DE SCR I PT I ON 

The project I s  an extens i ve ,  new ra i l  rap id  trans i t  system (50 to 1 00 m i l es) 
serv i ng a major urban area and I ts surround i ng suburbs (2 to 3 m i l l ion peopl e) . 
I t  I s  be i ng des i gned and constructed under the author i ty and d i rect i on of an 
espec i a l l y  establ i shed author i ty over an extended period (8 to 12 years) at a 
substant i a l  cost ($ 1 . 5  to $5 b i l l ion ) . 

Wi th  regard to apport ion i ng r i sk and l i ab i l i ty among the var ious ent i t l es I n
vol ved I n  the  project ( I . e . , the pub l i c ;  t he property owners ; the nat ional , state , 
and loca l governmenta l and regu l atory agenc i es ;  the t rans i t  author i ty ;  and the 
planners , des i gners , const ruct i on  managers ,  contractors , suppl i ers , and others) . 
proj ect e l ements must be I dent i f i ed  and the i r  I nf l uence upon the apport ionment 
du l y  assessed . 

The own i ng author i ty I s  governed by a 1 0--man board of d i rectors represent i ng 
four major reg iona l areas . Wi th i n  each reg iona l a rea there are severa l I n
corporated commun i t i es and spec ia l  s i ng l e-purpose d i st r i cts (e . g . , a san i ta ry  
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d i s t r i ct ) . These pol i t i ca l  ent i t l es a re governed by e l ected or appo i nted 
bod i es whose v i ews may change as  membersh i p  changes . The system ' s  a l i gnment 
wi l l  t raverse the j u r i sd i ct ion of most of t hese commun i t i es and d i s t r i cts . 

Em i nent  doma i n  powers have been granted to the t rans i t  autho r i ty s i nce I t  I s  
ant i c i pated that much property condemnat i on w i l l  be requ i red . However , the 
tran s i t  author i ty ' s  pol i cy I s  to negot i ate purchases I f  at a l l poss i b l e .  

Construct i on w i l l  requ i re st reet c l osu res and t raff i c  con t ro l . W i t h i n  the 
severa l commun i t i es I nvol ved t here a re act i ve and powerfu l commerc i a l  assoc i a
t ions and ne i ghborhood groups . The access to many sma l l er commerc i a l  f i rms 
wi l l  be d i srupted dur i ng the course of construct i on . 

A 1 1no s tr i ke" l abor agreement has been s i gned by the author i ty and the area ' s  
l abor un ion s .  S i m i l a r l y ,  agreements for co l l ector type serv i ce and t ransfer 
of pat rons a re to be worked out and s i gned w i th the severa l commun i ty bus 
systems now I n  operat ion .  The l ocat i on and extent of futu re extens i ons  of the 
trans i t  system have not yet been agreed to by a l l affected commun i t i es .  

The t rans i t  author i ty has taken a s t rong stand on the matters of aff i rmat i ve 
act i on and equa l emp l oyment opportun i ty rega rd i ng m i nor i t i es .  I n  some const ruc
t i on spec i a l t i es ,  there a re l i m i ted numbers of m i nor i ty-owned f i rms w i th i n  reason
ab l e geograph i ca l  l im i ts  (e . g . , In  two cases , on l y  one f i rm Is  ava i l a b l e) . 

Severa l means a re be i ng used to f i nance the system .  Genera l ob l i gat i on bond s 
w i l l  prov i de most of the l oca l funds ; however ,  there w i l l  be a spec i a l  sa l es 
tax , the proceeds of wh i c h  w i l l  be used to ensure certa i n  fund i ng .  Federa l 
and sta te grants a re expected to prov i de the major i ty of p roj ect funds bu t 
not a l l features of the p roposed proj ect have the fu l l concur rence of federa l 
rev i ew author i t i es .  Nonfedera l l y  approved I tems I nc l uded w i l l  have to be 
comp l etel y l oca l l y  funded . By the t ime const ruct i on start s ,  I t  I s  doubtfu l 
whether a fa re system w i l l  have been adopted or po l i cy estab l i shed rega rd i ng 
such th i ng s  a s  poss i b l e  park i ng lot  cha rges . The t rans i t  author i ty has 
el ected to be se l f- I nsu red up  to $3 m i l l i on and p l ans to Imp l emen t  a "wrap-up" 
I n s u rance prog ram for the const ruct i on e l emen t s .  

The t rans i t  aut hor i ty p l ans t o  proh i b i t  pub l i c  access and phys i ca l l y secure 
the ent rances to system prop�rty and fac i l i t i es du r i ng nonoperat i ng hours . 
I n  commerc i a l  a reas , there w i l l  be entrances from the t rans i t  property to coop
era t i ng stores or bu i l d i ngs to prov i de for patron conven i ence and commerc i a l  
enhancement .  Concept l eve l car des i gn for the sys tem env i s i ons  us i ng the l a test 
ava i l ab l e  safety and comfort  features . Cont ro l  of the system ' s  veh i c l e  operat i on s  
I s  to b e  automat i c  w i th h i gh-frequency serv i ce dur i ng the peak hou rs wh i ch ,  I n  
turn , d i ctates short  head i ngs between t ra i ns . Severa l b ranch l ngs of t he sys tem 
w i l l  requ i re 1 1Y 1 s1 1  w i th appropr i ate contro l  and safety featu res . 

Terra i n  and geo logy va ry throughout the a rea to be t raversed by the sys tem .  
Const ruct i on work w i l l  b e  of at-grad e ,  aer i a l , subaqueous ,  and tunnel types 
w i th  stat ions be i ng l oca ted I n  a l l except the subaqueou s areas . Tunne l i ng 
w i l l be through sandy so i l s ,  rock,  and m ixed face areas . I t  I s  l i ke l y  that 
certa i n  l engths of tunnel  w i l l  have to be constructed under h i gh a i r  pressure 
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cond i t ions because of water cond i t ions , but other l engths cou l d  be bu i l t  i n  
free a i r  i f  f reez i ng o r  chea i c:a l  g rout i ng a re emp l oyed . The so i l s  i nves t i ga 
t i on c:a r r i ed  o u t  b y  the t rans i t  author i ty ' s  agents has been reasonabl y 
thorough. 

The t rans i t  author i ty has been successfu l in secu r i ng master ag reement s  w i �h 
a rea ut i l i t i es regard i ng re l ocat i on ,  recons t ruct i on ,  and betterwents . S i• i l ar 
ag reement s  re l ate to t he affected ra i l road s and stat i c  h i g�ys . Loc:a l road 
reconst ruct i ons w i l l  be dec i ded on a c:ase-by-c:ase bas i s  as p l an s  a re subm i tted 
for agency rev i ew  or approva l . 
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POWER PLANT WORKSHOP 

FEBRUARY 1 5- 1 6 ,  1 977 

CHAI RMAN 

John T i l l i nghast , Sen i or V I ce Pres i dent , Eng i neer i ng and Construct i on ,  
Amer i can E l ect r i c  Power Company , New York ,  New York 

PART I C I PANTS 

� 
Peter Benz i nger , V I ce P res i dent , Generat i on ,  Potomac E l ect r i c  Power Company , 

Wash i ngton , D . C .  
Bruce R .  Laverty , Manager , Const ruct ion and T ransm i ss i on Substat ion Eng i neer i ng ,  

Southern Ca l i forn i a  Ed i son Company , Rosemead , Ca l i forn i a  
C .  H .  Sedam , V I ce Pres i dent , Genera l Const ruct ion ,  Pac i f i c Ga s and E l ect r i c  

Company , San Franc i sco , Ca l i forn i a  

Des i gners 

Edga r E .  E r l andson , Sen ior  Const ruct ion Manager , Stone & Webster Eng i neer i ng 
Corp . , Boston , Massachuset ts  

W. B .  Sch l e l d s , V i ce P res i dent  and Genera l Manager , G i l bert/Commonwea l th 
Assoc i ates , Jackson , M i ch i gan 

Peter H.  Sm i t h ,  Cha i rman , G i bbs & H i l l ,  I nc . , New York ,  New York 

Cont ractors  

Robert N .  B r i te ,  V I ce P res i dent , Hart i n  K. Eby Const ruct ion Company , Omaha , 
Nebraska 

T .  A. Nemzek, V i ce Pres i dent and Sen i or Energy Adv i sor , J .  A .  Jones Construct i on 
Company , C ha r l otte ,  North  Carol i na 

Manufacturers 

George R .  B rown , Reg ion Manager-Mechan i ca l  and Nuc l ea r  Serv i ces , I nsta l l a t i on 
and Serv i ce Eng i neer i ng D i v i s i on ,  Genera l E l ect r i c  Company , Ph i l ade l ph i a , 
Penn syl van i a  

Pau l L .  McG i l l ,  V i ce Pres i dent ,  Commerc i a l  Nuc l ea r  Power , Combust i on Eng i neer
I ng ,  I nc . , W i nd sor , Connect i cut 
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Labor 

0 .  L .  Kert h ,  I nternat i ona l Representat ive ,  Construct i on and Ma i ntenance 
Department , I nternat i ona l Brotherhood of E l ect r i ca l  Workers , Wash i ngton , 
D . C .  

H .  A l l yn Parmenter , Tra i n i ng Department , Un i ted Assoc i at i on of Journeymen & 
Apprent i ces of t he P l umb i ng & P i pe F i t t i ng I ndustry , Wash i ngton , D . C .  

I nsurance 

Marsha l l Ames , Manager , Off i ce for Profess i ona l  L i ab i l i ty Research , V i ctor 0 .  
Sch i nnerer & Company ,  �sh i ngton , D . C .  

Cha r l es W .  Mathers , V ice Pres i dent , Johnson & H i gg i n s , New York , New York 

John X. Combo , Ch i ef Counse l , I daho Opera t i ons Off i ce ,  Energy Resea rch and 
Devel opment Adm i n i strat ion ,  I daho Fa l l s ,  I daho 

M .  G .  Johnson , Counse l for Bechtel Power Corporat i on ,  Bechtel Corporat i on ,  
San Franc i sco , Ca l i forn i a  

Robert A. Rub i n ,  Partner , Ma x  E .  Greenberg , Trayman , Cantor , Re i ss & B l asky ,  
New York ,  New York 

Regu l atory 

Roger S .  Boyd , D i recto r ,  D i v i s ion of Proj ect Management , Off i ce of Nuc l ear 
Reactor Regu l at ion ,  U . S .  Nuc lear Regu l a tory Power Comm i ss ion , Wash i ngton ,  O . t .  

Pub l i c  Awa reness 

Ph i l i p Hause , Env i ronmenta l Defense Fund , Wash i ngton , D . C .  
Mark Mess i ng ,  D i rector ,  Energy Fac i l i ty S i t i ng ,  Env i ronmenta l Po l i cy I nst i tute , 

Was h i ngton , D . C .  

LARGE NUCLEAR POWER PROJECT DESCR I PT I ON 

The typ i ca l  l a rge nuc l ea r  power proj ect cons i st s  of two phys ica l l y sepa rated 
un i t s  w i th an e l ect r i ca l  capac i ty of approx i ma te l y  1 1 00 HWe each . Each un i t  
ut i l i zes a l i ght water reactor system , a turb i ne generator , and assoc i ated 
aux i l i a r i es .  The fac i l i ty i s  l ocated on a 600-acre s i te adj acent to a nav i 
gab l e r i ver .  Each un i t  i s  cool ed by  a separate natura l -draft cool i ng tower  
w i th  make-up for the  coo l i ng tower prov i ded by t reated water  f rom the  r i ver ; 
b l owdown from the coo l i ng tower i s  d i scha rged to t he r i ver .  

The pr i nc i pa l  bu i l d i ngs assoc i ated wi th each un i t  i nc l ude the conta i nment struc t u re ,  
the turb i ne bu i l d i ng ,  and bu i l d i ngs hous i ng the aux i l iary systems , the control 
center , an emergency power suppl y , the fuel -hand l i ng system , and the waste-d i sposa l 
system. 
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The conta i nment structure encl oses the reactor , t he reactor cool i ng system, and 
SCKne of the eng i neered safety systems and support i ng systems . The funct i on of 
the s t ructure I s  to conta i n  the steam and energy rel eased from an assumed p i pe 
rupture des i gn bas t s  acc i dent and to prov ide a l eak-t i ght  ba rr i er aga i nst  re
l ease of rad i oact i v i ty from the reactor system dur i ng such an acc i dent . 

The tu rb i ne bu i l d i ng houses a l l aux i l i a ry equ i pment assoc i a ted w i th the ma i n  
tu r b i ne generator . Other aux i l i a ry equ i pment such a s  l ubr i cat i ng o i l sys tems 
and a i r  compressors a l so are l ocated I n  th i s  bu i l d i ng .  No safety-re l ated equ l p
�t I s  housed w i t h i n  the turb i ne bu i l d i ng .  

The fue l -hand l i ng system cons i sts  of a spent-fuel  storage poo l and fue l  rece i v i ng 
and s torage area . The hand l i ng ,  l oad i ng ,  and sh i pp i ng of spent fue l  casks and 
the hand l i ng ,  s torage , and t ransfer to the reactor core of new fue l assembl i es 
a re accomp l i shed I n  th i s  fac i l i ty . 

F l oor d ra i n  and equ i pment l eakage f l u i ds  are co l l ected and processed I n  a 
rad i oact i ve was te-t reatment system before re l eas i ng t hem to the env i ronment . 
Potent i a l l y  rad i oact i ve ga ses a l so are t reated and mon i tored p r ior  to rel ease 
through the p l ant  vent . So l i d  wastes are co l l ected and sh i pped off s i te I n  
55-ga l l on d rums . 

An on-s i te reservo i r  prov i des make-up for two sma l l  mechan i ca l -d raft coo l i ng 
towers tha t  wou l d  coo l the p l ant  In ca se t he other cool i ng systems fa l l .  

The reactor system, turb i ne-generator ,  and other equ i pment I n  the p l ant a re 
very s i m i l a r  to that u t i l i zed I n  a number of other nuc l ea r  p l ants , wh i ch w i l l  
go I nto operat ion pr ior  to t hese un i ts ,  w i t h  a few mod i f i ca t ions  to avo i d  re
pea t i ng recent unfavorab l e operat i ng exper i ence . 

The typ i ca l  s i te I s  l ocated approx i matel y 1 0  m i l es from the edge of an I ncor
porated a rea w i th  50 , 000 I nhab i tant s .  Extens i ve I nvest i gat i ons  I nd i cate that 
the s i te I s  appa rent l y  sta b l e se i sm i ca l l y .  The s i te ha s been I nvest i gated I n  
deta i l  to determ i ne the effects  of the env i ronment on the p l ant I nc l ud i ng ex
t reme temperatures , ext reme w i nd s , storms , hu rr i canes , and f l oods  and the 
effects of t ransportat ion acc i dent s  on nea rby h i ghways and ra i l roads .  

The s i te mus t  be rev i ewed I n  deta i l  and approved by state regu l atory agenc i es ;  
pub l i c  hea r i ngs are I nvo l ved I n  the rev i ew procedure .  The safety of the 
fac i l i ty must be rev i ewed I n  even greater deta i l  by the U . S .  Nuc l ea r  Regu l atory 
Comm i ss i on and a const ruct ion perm i t  rece i ved before major s i te const ruct ion 
proceed s .  Th i s  safety rev i ew I s  probab l y  the most deta i l ed rev i ew performed 
by any federa l or state agency for any type of act i v i ty .  Pub l i c  hea r i ngs w i t h 
poss i b l y  I n tense oppos i t i on are expected for th i s  fac i l i ty .  

The proj ect schedu l e  I s  approx i ma tel y 1 0  yea rs  w i th const ruct ion schedu l ed to 
start 3 yea rs  after I n i t i at i on of the proj ect . Un i t  2 w i l l  go I nto commerc i a l  
operat ion approx i ma te l y  one yea r after Un i t  1 .  The tota l proj ect cos t  i s  I n  
exces s  of $ 1 . 3  b i l l i on w i thout future esca l at ion .  
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WATER RESOURCE DEVELOPMENT WORKSHOP 

MARCH 1 5- 1 6 ,  1 977 

CHA I RMAN 

Freder i ck J .  C l a rke , L t .  Genera l , U . S .  Army (Ret i red ) , Former Ch i ef ,  Corps 
o f  Eng i neers , Wash i ngton , D . C .  

PART I C I PANTS 

Owners 

G. S tan l ey Bates , Super i n tenden t , Stat ion Const ruct ion , Pac i f i c  Gas and 
E l ectr i c  Company,  San Franc i sco , Ca l i forn i a  

Jake Douma , C h i ef ,  Hyd rau l i c  and Hydro l ogy Branch , D i rectorate o f  C i v i l 
Works , U . S .  Army Corps of Eng i neers ,  Was h i ngton , D . C .  

Dona l d  A .  G l ampo l l ,  Ass i stant Comm i ss i oner , Resou rce Deve l opment , Bureau 
of  Rec l ama t ion , U . S . Depa rtment of the I n ter ior , Wash i ngton , D . C .  

Des igners 

W i l son B i nger ,  Sen ior  Pa rtner and C ha i rman , T l ppet ts-Abbet t-HcCa rt hy-St ra t ton , 
New York ,  New York 

Edwa rd H. Fuc l k , C ha i rman Emer i tus , Ha rza Eng i neer i ng Company , C h i cago , 
I l l i no i s  

Dw i ght  L .  G l asscock ,  V i ce Pres i dent and Genera l Manager , Hyd ro and Water 
Resources D i v i s ion , Cha r l es T .  Ma i n ,  I nc . , Bos ton , Massachusetts  

Cont ractors 

George T.  McCoy , Sen ior  V I ce Pres i dent , Guy F .  Atk i nson Company , San Franc i sco , 
Ca l i forn i a  

Lee Rowe , V I ce Pres i dent , Peter Ki ew i t Son s • Company , Omaha , Nebra ska 

Manufacturers 

R i cha rd A .  Ba rton , V I ce Pres i dent and Genera l Counc i l ,  C h i cago Br i dge and I ron 
Company , Oak Brook, I I I I no i s  

· 

Goetz E .  Pfaff l l n ,  Genera l Manager , Hyd ro Turb i n  D i v i s ion ,  A l l i s C ha l mers Corp . , 
Yor k ,  Pennsy l van i a  

.l:!!!2!: 
A l l an Bu rch , D i rector of Safety , I n ternat i onal  Un i on of Operat i ng Eng i neers , 

Was h i ngton , D . C .  
H .  A l l yn Parmenter , Tra i n i ng Department ,  Un i ted Assoc i at ion of Jou rneymen & 

Apprent i ces of t he P l umb i ng & P i pe F i tt i ng I ndustry ,  Wash i ngton , D . C .  
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I nsurance 

Norman A. Burgoon . Jr • •  Execut i ve V I ce Pres i dent . F i de l i ty and Depos i t  
Collpany of Ma ryl and . Ba l t f1110re . Maryl and 

Edward B. IoMei i .  Pres i dent . Des i gn Profes s i ona l s  I nsurance Company and R i sk 
Ana l ys t s  & Research Corporat i on .  San Franc i sco . Ca l i forn i a  

Henry J .  Tra i nor . Pres i dent . San Franc i sco D i v i s ion . Corroon & B l ack-M i l l er & 
Aaes . San Franc i sco .  Ca l i forn i a  

John R .  L i tt l e .  J r  • •  Reg iona l  So l i c i tor . Department o f  I nter i or .  Denver . Col orado 
Darrel l ttc:Crory . Pa rtner .  Montel eone & ttc:Crory . Los Ange l es .  Cal i forn ia  
Ra l ph Nash.  Professor of Law .  The Nat iona l  Law Center . George Wash i ngton 

Un i vers i ty .  Wash i ngton . D . C .  

Regu l a tory 

Des loge Brown . Ch i ef .  I nspect i ons Branch . D i v i s i on  of L i censed Proj ects . D i v i s i on 
of Bureau of Power .  Federa l Power Cclllni ss ton .  Wash i ngton . D . C .  

Wi l l i am D i ckerson . Ass i stant D i rector . Off i ce of Federa l Act i v i t i es for Resources 
D i v i s i on Staff . Env i ronmenta l  Protect i on  Agency . Wash i ngton . D . C .  

Pub l i c  Awareness 

Brent B l ackwel der . Cha i rman .  League of Conserva t i on  Voters and Wash i ngton Repre
sentat i ve .  Env i ronmenta l Pol i cy Center . Wash i ngton . D . C . 

Cel i a  L .  Ept i ng .  Staff  Spec i a l i st i n  Envi ronmenta l Qua l i ty .  League of Women 
Voters .  Washi ngton . D . C .  

WATER RESOURCE DEVELOPMENT PROJECT DESCR I PT I ON 

The project i s  a l a rge mu l t i pu rpose dam and reservo i r  to be constructed i n  a 
sem i - remote area i n  the upper port i on  of a l arge r i ver bas i n .  The proposed 
dam li«)Ui d be on a free f l ow i ng stream and li«)U i d  form a 30 . 000-acre l ake .  
Actua l construct ion w i l l  be by pr ivate contractor .  A federa l agency li«)U i d  
assume ownersh i p  and respons i b i l i ty for operat i on  and ma i ntenance after con
struct ion is  compl eted . The respons i b l e  for agency wi l l  des i gn the proj ect 
and perform superv i s ion and i nspect ion funct ions dur i ng construct i on to 
ensure that the proj ect i s  const ructed i n  accordance wi th the pl ans and spec i 
f i ca t i on s .  Consu l t i ng f i rms w i l l  be used to des ign some subfeatures of the 
proj ect . to perform geotechn i ca l  I nvest i gat i on s .  and to des i gn re l ocat ions . 
Re locat ions of ut i l i t i es and h i ghways . etc • •  wi l l  be performed by owners on 
a re imbursab l e  bas i s .  I nd i v idua l  consu l tants and consu l t i ng board s  w i l l  be 
empl oyed on major featu res . part i cu l a r l y  on foundat i on s  and grout i ng .  After 
const ruct i on .  period i c  i n spect i on  of the major featu res wi l l  be perfonned to 
ensure that the proj ect is safe and that it i s  funct ion i ng as des i gned . The 
fo 1 1 owi ng rel ocat ions wi 1 1  be requ i red by construct i on of t he proj ect : 1 50 
fam i l y  res i dences . 3 state h i ghways . I i nterstate h i ghway ; numerous power and 
tel ephone l i nes . 5 p i pel i nes (2 gas and 3 o i l ) ;  severa l sma l l cemeter i es (500 
graves) ;  and 2 ra i l roads . 

1 22  

C o p y r i g h t  ©  N a t i o n a l  A c a d e m y  o f  S c i e n c e s .  A l l  r i g h t s  r e s e r v e d .

E x p l o r a t o r y  S t u d y  o n  R e s p o n s i b i l i t y ,  L i a b i l i t y ,  a n d  A c c o u n t a b i l i t y  f o r  R i s k s  i n  C o n s t r u c t i o n
h t t p : / / w w w . n a p . e d u / c a t a l o g . p h p ? r e c o r d _ i d = 1 9 9 6 5

http://www.nap.edu/catalog.php?record_id=19965


Due to the extens i ve I mpact of the proj ect on the area .  many pub l i c  meet i ngs 
are  to be he l d  throughou t  the p l ann l np and des i gn phase of proj ect deve lopment . 
These meet i ngs w i l l  be he l d  I n  the proposed reservo i r a rea and I n  t he commun i 
t i es l ocated downstream of the dam s i te where most of t he benef i ts from proj ect 
construct ion are expected to be rea l i zed . I mpact stud i es w i l l  be conducted by 
con su 1 tants . 

The proj ect w i l l  requ i re about three yea rs to p l an and des i gn and another 
s i x to e i ght years to cons truct . The cost of the proj ect w i l l  be about $500 
mt 1 1  ton . 

Major structura l featu res of the project a re an earth  and rockf l t l dam 300 feet 
h i gh and 1 . 800 feet l ong at the cres t . a power p l an t .  and a gated s p i l l way.  A 
l ow- l eve l s l u i ce w i l l  be const ructed to perm i t empty i ng of the reservo i r shou l d  
I t  be requ i red . 

A sma l l c i ty ( l ess than 1 0 . 000 popu l at i on) I s  l ocated a short d i s tance downstream 
of t he dam. La rger c i t i es and many sma l l  commun i t i es a re l ocated a l ong the 
approx imatel y 300 m i l es of s tream between the dam s i te and the r i ver ' s  mouth .  
where a l a rge I ndustr i a l  c i ty I s  l ocated on t he seacoast .  

The proj ect I s  l ocated I n  an a rea where cavernous l i mes tone I s  known to ex i s t 
and I s  w i th i n  a few m i l es of a we l l  documented . but not present l y act i ve .  
geo l og i c  fau l t  l i ne . 

The reservo i r w i l l  I nundate an Important ea r l y  I ron works . The s i te I s  con
s i dered to be of h i stor i ca l  s i gn i f i cance because of I t s age and the unusua l l y  
wel l preserved rema i ns of the furnace . There a re known a rcheo l og i ca l  s i tes 
of some I mportance I n  the reservo i r  area ; however . the fu l l  s i gn i f i cance of 
these s i tes and others that a re expected to ex i st I s  not known . Fund s have 
been autho r i zed for an extens i ve a rcheo l og i ca l  I nvest i ga t i on of the reservo i r  
concurrent l y  w i th p l ann i ng and des i gn of the proj ect . The reservo i r  a rea a l so 
I s  home to some 30 endangered spec i es . both p l ant  and an i ma l . The 30 m i l es 
of f ree f l ow i ng st ream to be I nunda ted by the reservo i r a l so I s  s i gn i f i cant 
due to I t s g reat scen i c  va l ue and excel l ent wh i te-water canoe i ng and f i sh i ng 
a reas that a re enjoyed by l a rge numbers of sportsmen from h i gh l y popu l ated 
a reas l oca ted w i t h i n  a day ' s  d r i ve of the proj ect s i te .  

The proj ect has been author i zed b y  the U . S .  Cong ress for con s truct i on t o  meet 
t he fo l l ow i ng needs of the reg i on �  

1 .  Reduce damages due  to f l ood i ng of  the u rban a reas l ocated a l ong 
the r i ver as  we l l  a s  t he r i ch ag r i cu l tura l l ands l ocated in the m i d - to l ower
reaches of the r i ver .  

2 .  Generate hydroe l ect r i c power--both convent i ona l and pumped storage 
hyd roe l ect r i c  power w i l l  be produced . The pumped storage (pea k i ng power ) 
prov i s i on w i l l  requ i re the const ruct i on of a re-regu l a t l ng dam downst ream 
of t he ma i n  dam to regu l ate f l ows i n  the r i ver and to prov i de a l ower poo l 
for pump i ng I n  off-peak hours . 
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3 ,  Prov i de mun i c i pa l  and I ndustr i a l  water suppl y--the �ter i s  to be 
d rawn both d i rect l y  from the reservo i r  and from the r iver bel ow  the dam by 
commun i t i es and i ndustr i es l ocated a l ong the stream. 

� . Prov i de �ter-or i ented recreat i on--pl anned devel opment i ncl udes 
fac i l i t i es for p i cn i c i ng ,  camp i ng ,  swi mm i ng ,  boat i ng ,  �ter ski i n g ,  and 
f i sh i ng .  I n  add i t ion , severa l a reas wi l l  be l eased to Concessiona i res for 
ma r i na- and vacat ion-type devel opment . 

5. Prov i de i rr i ga t i on �ter--storage wi l l  be prov i ded for i rr i gat ion 
�ter that w i l l  be drawn d i rect l y  from the reservo i r  as wel l as from the 
r i ver below the dam. 

6 .  M i t i gate f i sh and w i l d l i fe damage-- I n  order to m i t igate damages to 
f i sh and w i l d l i fe hab i tat , a f i shery w i l l  be bu i l t  and l ands w i l l  be purchased 
and managed by a state agency. 

The state i n  wh i ch the proj ect I s  l ocated has agreed to prov ide assurance of 
l oca l  cooperat ion i nsofar as the overa l l proj ect I s  concerned and to part i c i 
pate I n  the deve l opment o f  the recreat iona l  fac i l i t i es I n  accordance w i th the 
author i z i ng document for the proj ect and appl i cab l e  federa l l aws regard i ng 
cost shar i ng .  

A �ter d i str i ct i s  be i ng formed that w i l l  have author i ty to s i gn a �ter 
suppl y  contract w i th the government and w i l l  se l l the �ter to the var i ous 
users (mun ic i pa l i t i es ,  farmers cooperat i ves , and i ndustr i es ) . Through these 
proceeds , the �ter d i str i ct w i l l  repay the governmen t over a 50-year per iod . 

The hydroe l ect r i c  power generated by the project w i l l  be marketed by an agency 
of the federa l government .  Some of the power w i l l  be sol d  to a l oca l coopera
t i ve and some to p r i va te power compan i es .  The costs of i nc l ud i ng hydroe l ect r i c  
powe r  i n  a mu l t i purpose proj ect a l so w i l l  be re i mbursed over a 50-year per i od .  
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BRAB STEERING COMMITTEE 

ON RESPONSIBILITY , LIABILITY AND ACCOUNTABILITY FOR RISKS IN CONSTRUCTION 

�a i r�n 

JOHN A .  WURZ , A l A ,  V I ce Pres i dent , Cadre Corporat i on , At l anta , Georg i a .  Hr . 
WU r z ,  a reg i stered a rch i tect I n  1 7  states , former l y  served w i th  Heery and 
Hee ry ,  I nc . , wh i ch he j o i ned In 1 963 as proj ect �nager and assumed the 
po s i t i on of sen ior  v i ce pres i dent , genera l manager ,  I ndust r i a l  d i v i s i on . 
H i s  d i ve rs i f i ed exper i ence I nc l udes des i gn and construct ion of a i r  f i e l d s , 
a i rport s ,  I ndust r i a l  fac i l i t i es , and nav i ga t iona l a i ds ; const ruct i on �nage
ment app l i cat i ons ; and the l ega l ram i f i cat ions of arch i tect ' s  and eng i neer ' s  
act i v i t i es .  He rece i ved degrees I n  sc i ence and a rch i tecture from the 
Georg i a  I ns t i tute of Techno l ogy and In env i ronmenta l p l ann i ng from Stanford 
Un i vers i ty .  

Member s 

JOHN P .  BUEHLER , Consu l tant , Bechtel  I ncorporated , San Franc i sco , Ca l i forn i a .  
Hr . Bueh l er has been assoc i ated w i th Bechte l  s i nce 1 955 and served a s  v i ce 
pres i dent and manager of the f i rm ' s  Hydro and Commun i ty Fac i l i t i es D i v i s i on 
f rom 1 962 to 1 975 w i th overa l l  respon s i b i l i ty for bus i ness deve l opment , eng i 
neer i ng stud i es ,  and des i gn and proj ect �nagement for water-resource- re l ated 
d evel opment , t ransportat i on ,  and commun i ty fac i l i t i es proj ects . He served I n  
t he U . S . Army Corps of Eng i neers from 1 93� to 1 955 and ret i red as  a co l one l . 
He rece i ved deg rees I n  c i v i l eng i neer i ng from the U . S .  M i l i ta ry Academy and 
Mas sachuset ts  I ns t i tute of Techno l ogy and at tended t he U . S .  Army Command and 
Genera l Staff Co l l ege and Jo i n t  Army-Navy S taff Co l l ege . 

WALTER S .  DOUGLAS , FASCE ,  ret i red Cha i rman , Pa rsons , Br l nckerhoff ,  Quade and 
Doug l as ,  New York ,  New York .  Hr . Doug l a s  worked w i th PBQ&D s i nce 1 939 and was 
I nvo l ved I n  a i rport const ruct ion eng i neer i ng des i gn ;  underground const ruct ion 
of rap i d  t rans i t  systems , tunne l s ,  waterways and harbors ; and foundat i on eng i 
neer i ng .  He i s  a member of t he Nat i ona l Academy of Eng i neer i ng and t he Execu
t i ve Comm i ttee of t he Bu i l d i ng Resea rch Adv i sory Boa rd and i s  past  cha i rman of 
the BRAB Federa l Const ruct i on Counc i l  and past  v i ce pres i dent of t he Amer i can 
I ns t i tu te of Con su l t i ng Eng i neers . He rece i ved a l i bera l  arts deg ree from 
Da rtmouth Co l l ege and a c i v i l eng i neer i ng degree from Ha rva rd Un i vers i ty .  
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ROBERT A. GEORG I NE ,  Pres i den t ,  Bu i l d i ng and Construct i on Trades Departmen t ,  
AFL-C I O ,  Wash i ngton , D . C .  Mr . Georg i ne began h i s  career w i th  Lathers ' Loca l 
7� i n  1 953 and became the i nternat i ona l represen tat i ve of the Wood , W i re ,  and 
Keta l Lathers ' I nternat i onal  Un ion i n  1 963 and the genera l pres i dent i n  1 970. 
He was e l ected secretary-treasurer of the Bu i l d i ng and Const ruct ion Trades 
Department in 1 97 1  and assumed h i s  present pos i t ion i n  1 97� . He i s  a member 
of the Bu i l d i ng Research Adv i sory Board , the Nat iona l I nst i tute of Bu i l d i ng 
Sc i ences , and the Nat iona l Bureau of Standa rds Bu i l d i ng Techno l ogy Adv i sory 
Comm i ttee and has served on t he Construct i on I ndustry Stab i l i zat ion Comm i ttee 
and t he Adv i sory Counc i l  on Emp l oyee We l fare and Pens ion Benef i t  P l ans of the 
Department of Labor.  He a l so i s  cha i·rman of the Nat iona l Coord i nat i ng Com
m i t tee for Mu l t i emp l oyer P l ants . 

BEN C .  GERWI CK, J r . , FASC E ,  Professor , Construct i on Eng i neer i ng ,  Un i vers i ty 
of Ca l i forn i a ,  San Franc i sco , Ca l i forn i a ,  and eng i neer i ng consul tant for major 
b r i dge and mar i ne construct i on proj ects  and ocean structures . Mr . Gerw i ck i s  
a member of the Nat iona l Academy of Eng i neer i ng Mar i ne Board , Federat ion l nter
nat iona l e  de Ia Precont ra i nte , and Assoc iat i on Franca i se du Beton and i s  past 
pres i dent of t he Prestressed Concrete I nst i tute. He rece i ved a c i v i l eng i neer
i ng degree from the Un i vers i ty of Ca l i forn i a .  

JOHN P .  GNAED I NGER, Pres i dent a nd  Co-founder ,  So i l  Test i ng Serv i ces , I nc . , 
Northbrook, I l l i no i s ,  wh i ch spec i a l i zes i n  so i l s  i nvest i gat ion ,  eng i neer i ng 
reports , l aboratory test i ng ,  and structura l foundat i on des i gn I nvo l v i ng h i gh
way, a i rf i e l d , dam , sewer , water supp l y ,  dock fac i l i ty ,  and bu i l d i ng proj ects . 
He has been act i ve i n  the deve l opment and eva l uat ion of t he profess iona l l i a
b i l i ty aspects of des i gn profess iona l s and of i nsu rance for profess iona l s .  
He I s  past cha i rman of the Bu i l d i ng Resea rch Adv i sory Board and serves on 
numerous techn i ca l  commi t tees of profess i ona l  soc i et i es .  He rece i ved c i v i l 
eng i neer i ng degrees f rom Corne l l Un i vers i ty and Northwestern Un i vers i ty .  

SAMUEL L .  HAC K, D i rector , Off i ce of Const ruct i on and Fac i l i ty Management , 
U . S .  Depa rtment of Energy , Wash i ngton , D . C .  Mr . Hack i s  respons i b l e  for 
the construct ion and fac i l i t i es management program of the Department , as 
he had been under the Energy Resea rch and Deve l opment Adm i n i st rat i on .  The 
Depa rtment ' s  major fac i l i t i es i nc l ude product ion p l ants  for nuc l ear mater i a l s 
and weapons and research,  deve l opment and demonstrat i on p l ants and l aborato
r i es . He served the former Atom i c  Energy Comm i ss i on s i nce 1 953 i n  numerous 
l ega l , con tractua l ,  and manager i a l  ass i gnments . He was pres i dent of the 
Montgomery County ,  Maryl and , C hapter of the Federa l Bar Assoc i a t i on . He 
rece i ved a deg ree I n  chem i ca l  eng i neer i ng from the Un i vers i ty of M i c h i gan 
and a LL . B  from Harvard Law Schoo l ;  he a l so was awa rded a M i d -Career Fe l l ow
sh i p  by Pr i nceton Un i vers i ty ' s  Wood row Wi l son School of Pub l i c  and I nter
nat i ona l Affa i rs . 

R .  M .  MONT I , FASCE ,  Ch i ef Eng i neer , The Port Author i ty of New York and New 
Jersey , New York ,  New York.  Mr . Mont i ,  a reg i stered profess i ona l eng i neer 
I n  New York and New Jersey , jo i ned the Port Author i ty i n  1 952 and has engaged 
i n  eng i neer i ng and construct i on management of port , a i rport , ma r i ne term i na l , 
and transportat i on fac i l i t i es under the j u r i sd i ct i on  of the Port Author i ty.  
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He former l y  was construct i on manager of the Wor l d  Trade Center . 1 96�- 1 972 ; 
con.nander of the C iv i l Eng i neer Corps . U . S .  Navy ;  d i rector of the Soc i ety  of 
Amer i can M i l i ta ry Eng i neers ; and Secretary of t he New York Construct i on U sers 
Counc i l .  He rece i ved a c i v i l eng i neer i ng degree from Manhattan Col l ege . 

LOU I S  W. R I GGS . FASC E .  Pres i dent . Tudor Eng i neer i ng Company . San Franc i sco . 
Ca l i forn i a .  Mr .  R i ggs j o i ned Tudor I n  1 95 1  and has been I nvo l ved I n  t he 
pl ann i ng and eng i neer i ng des i gn of h i ghways . br i dges . dams . port works . 
m i l i tary fac i l i t i es .  and rap i d  t rans i t  and other t ransportat i on systems . 
He I s  a member of the Board of Control  of Parsons-Br l nckerhoff-Tudor-Bechtel . 
a j o i n t  venture respons i b l e  for the BART Systems (San Franc i sco) . MARTA 
(At l anta ) . and urban transportat ion systems I n  Caracas . S i ngapore . and other 
c i t i es .  He rece i ved a c i v i l eng i neer i ng degree from the Un i vers i ty of · 
Ca l i forn i a .  
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WORKSHOP CHAI RMEN 

FREDER I C K  J .  CLARKE , FASCE ,  Lt . Genera l , U . S .  Anmy (Ret i red ) , and consu l tant 
to T l ppetts-Abbett-HcCa rthy-St ratton , Was h i ngton , D . C .  Genera l  C l ark served 
I n  the Anmy s i nce 1 937 as d i st r i ct eng i neer I n  Pak i stan ( 1 957- 1 959) ; on the 
Eng i neer i ng Command Staff , Was h i ngton , D . C .  ( 1 960- 1 963) ; as d i rector of 
m i l i tary const ruct ion ( 1 963- 1 965) ; as command i ng genera l , Army Eng ineer i ng 
Center , Fort Be l vo i r  ( 1 965- 1 966) ; and as  ch i ef ,  U . S .  Army Corps of Eng i neers 
( 1 969- 1 973 ) . He I s  a member of the Nat i ona l Academy of Eng i neer i ng and the 
I n ternat iona l Comm i ttee on Large Dams and I s  past cha i rman of the Was h i ngton 
Metropol i tan Area Tran s i t  Comm i s s i on .  He rece i ved degrees from the U . S .  
M i l i tary Academy and Corne l l Un i vers i ty I n  c i v i l eng i neer i ng and from Harvard 
Advanced Management Schoo l .  

B .  R .  STOKES , Execut i ve D i rector , Amer i can Pub l i c  Tran s i t  Assoc i at ion , 
Wash i ng ton , D . C . , the nat i ona l organ i zat ion represent i ng the urban t rans i t  
I ndustry I n  the Un i ted States , Canada , and Mex i co .  Hr . S tokes I s  respons i b l e  
for d i rect i ng a l l p l ann i ng and pol i cy ana l ys t s ,  techn i ca l  and research , govern
menta l , adm i n i strat i ve and member , and commun i cat ion serv i ces . He former l y  
served a s  ch i ef execut ive off i cer  ( 1 963- 1 974 ) of the San Franc i sco Bay Area 
Trans i t  and as consu l tant to the U . S . Secretary of Transportat ion ,  U . S .  Depart
ment of Hous i ng and  Urban Deve l opment , and  Ca l i forn i a  Governor ' s  Task  Force on 
Transportat i on .  He I s  a member of the Nat iona l Resea rch Counc i l  Transportat i on 
Resea rch Board . He rece i ved h i s  degree from the Un i vers i ty of Ca l i forn i a .  -

JOHN T I LL I NGHAST , FASCE ,  V I ce Pres i dent , Eng i neer i ng and Const ruct i on , Amer i can 
E l ect r i c  Power Corporat ion , New Yor k ,  New York ,  wh i ch acts for subs i d i a r i es I n  
eng i neer i ng and manager i a l  funct ions . H r .  T i l l i nghas t ,  a reg i stered profes
s iona l eng i neer I n  servera l sta tes , j o i ned the corporat ion I n  1 949 and I s  re
spon s i b l e  for a l l eng i neer i ng and const ruct i on act i v i t i es for a l l component s  
of the company ' s  system , wh i ch operates I n  a seven-state ( I nd i ana , Kentuc�y . 
M i ch i gan , Oh i o ,  Tennessee, V I rg i n i a  and West  V I rg i n i a )  a rea .  He I s  a member 
of the Nat iona l Academy of Eng i neer i ng and the I n st i tute of E l ectr i ca l  and 
E l ect ron i c  Eng i neers . He rece i ved deg rees I n  mechan i ca l  eng i neer i ng from 
Co l umb i a Un i vers i ty .  
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WORKSHOP PARTICIPANTS 

Owners  and Managers 

W I LL I AM  D. ALEXANDER , FASCE ,  Ass i stant  Genera l  Manager , Tran s i t  D i v i s ion , 
At l anta Rap i d Trans i t  Author i ty ,  At l anta , Georg i a .  S i nce 1 975 , Hr . Al exander 
has been respons i b l e  for t he des i gn , eng i neer i ng ,  and construct ion of At l anta ' s  
rap i d  t rans i t  system. A reg i stered profess i ona l eng i neer I n  1 1  states , he 
possesses broad exper i ence In eng i neer i ng and const ruct ion as an owner , de
s i gner , proj ect manager , and d i rector . He has d i rected the des i gn and const ruc
t i on of the Ferm i Nat iona l Accel erator Laboratory, managed t he des i gn of the 
Veh i c l e  As semb l y  Bu i l d i ng at Cape Kennedy ,  and served as  ch i ef of fac i l i t i es 
des i gn for the At l a s , T i tan , and M i nuteman ba l l i s t i c  m i ss l e  programs . He 
ret i red as a co l onel  from the U . S .  A i r  Force and rece i ved a c i v i l eng i neer i ng 
deg ree from North Caro l i na State Un i vers i ty and a bache lor  of sc i ence deg ree 
in chem i stry from the V i rg i n i a  M i l i tary I n st i tute.  

G .  STANLEY BATES , Super i ntendent , Stat ion Const ruct i on ,  Pac i f i c  Gas and 
E l ect r i c  Company , San Franc i sco , Ca l i forn i a .  Hr . Bates , a reg i s tered pro
fess iona l eng i neer I n  Ca l i forn i a ,  has 25 yea rs of exper i ence i n  manag i ng the 
construct ion of dams ; tunne l s ;  penstocks ; and hyd roe l ect r i c , foss i l , and 
nuc l ea r  power p l ants .  He I s  a member of the Leg i s l at i ve Comm i ttee of t he 
Assoc i ated Genera l Cont ractors , of the Pac i f i c  Coast E l ect r i c  Assoc i at ion , 
and of the Pac i f i c  Coast Gas Assoc i at ion . He was nom i na ted as an A l fred P .  
S l oan Fe l l ow a t  Stanford Graduate School  of Bus i ness and rece i ved a c i v i l 
eng i neer i ng degree from Hea l d  Eng i neer i ng Co l l ege. 

PETER BENZ I NGER,  V i ce Pres ident , Generat ion , Potomac E l ect r i c  Power Company , 
Was h i ngton , D . C .  Hav i ng jo i ned the company I n  1 949 and hav i ng served I n  
va r ious capac i t i es i n  t he eng i neer ing  and operat i ng department s  I nc l ud i ng 
pl ant super i ntendent of the Cha l k  Po i nt and D i ckerson Generat i ng Stat ions , 
Hr . Benz i nger now I s  respons i b l e  for eng i neer i ng and opera t ion of steam 
e l ect r i c  stat ions  and recent l y  has g i ven a g reat dea l  of attent i on to env i ron
menta l matter s .  A reg i stered profess iona l eng i neer i n  Maryl and and t he D i st r i ct 
of Co l umb i a ,  he I s  a member of t he Amer i can Soc i ety of Mechan i ca l  Eng i neers and 
rece i ved an eng i neer i ng degree from P r i nceton Un i vers i ty .  

ROY T .  DODG E ,  Ch i ef o f  Des i gn and Const ruct i on ,  Wash i ngton Met ropo l i tan Area 
Tran s i t  Aut hor i ty ,  Was h i ngton , D . C .  S i nce 1 967 , Hr . Dodge has been respons i b l e  
for the Aut hor i ty ' s  eng i neer i ng ,  a rch i tectu ra l , and program con t rol  and con
st ruct ion and equ i pment des i gn off i ces and serves a s  contract i ng off i cer  for 
a l l des i gn and construct i on act i v i t i es .  He ret i red as a br i gad i er genera l 
after a 29-year ca reer wi t h  the U . S .  Army Corps of Eng i neers t hat  i nc l uded 
superv i s i on of m i l i ta ry and c i v i l const ruct i on acros s 1 3  northern states . 
He I s  former cha i rman of t he U . S .  sect i on of fou r I nternat i ona l boards con
t rol l i ng the I nternat i ona l waters of t he Great La kes . He rece i ved a mechan i ca l  
eng i neer i ng degree f rom Auburn Un i vers i ty and an I ndust r i a l  eng i neer i ng degree 
from Corne l l Un i ver s i ty and a l so attended t he U . S .  Army Wa r Co l l ege and t he 
Advanced Management P rogram at Harvard Un i vers i ty .  
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�ACOB H .  DOUMA , C h i ef ,  Hydrau l i c  and Hyd rol ogy Branch , U . S .  Army Corps of 
Eng i neers ,  Off i ce of the Ch i ef of Eng i neers , Wash i ngton , D . C .  Mr . Douma , 
a reg i s tered profess i ona l eng i neer i n  V i rg i n i a ,  i s  respons i b l e  for f i na l  
rev i ew  and approval of a l l the Corps • hyd rau l i c des i gn and research programs 
and serves as top techn i ca l  adv i sor to the Corps • d i v i s ion , d i st r i ct ,  and 
hyd rau l i c l aborator i es on hyd rau l i c pl ann i ng ,  des i gn ,  research , and operat i on 
for mu l t i pu rpose dams , f l ood  control  channel s ,  i n l and waterways , nav i gat ion 
l ocks , and dams and coastal eng i neer i ng proj ect s .  He i s  a member o f  the 
Nat iona l Academy of Eng i neer i ng .  

DONALD A .  G I AMPOL I ,  Ass i stant Comm i ss ioner , Resource Devel opment , Bureau of 
Rec l amat i on ,  U . S .  Department of the I nter ior ,  Wash i ngton , D . C .  Mr . G i ampo l l ,  
a reg i s tered profess iona l eng i neer , jo i ned t he Bu reau i n  1 975 and oversees 
the Bureau ' s  mu l t i -mi l l ion dol l a r  const ruct i on program and t he D i v i s ion of 
Research . He formerl y served as an off i c i a l  of Assoc i ated Genera l Cont ractors 
Assoc i at ion ( 1 960- 1 97�) and as an urban h i ghway des i gn eng i neer for t he D i st r i ct 
of Col umb i a  H i ghway Department ( 1 957- 1 959) . He rece i ved degrees I n  c i v i l eng i 
neer i ng from Santa C l a ra Un i vers i ty and Cat ho l i c  Un i vers i ty .  

JOHN F .  HOBAN , Deputy D i rector,  Ra i l  Transportat i on Department , The Port 
Author i ty of New York and New Jersey , New York,  New York.  Mr . Hoban , a 
reg i stered profess iona l eng i neer i n  New York and New Jersey , has served t he 
Port Author i ty s i nce 1 95� and has been assoc iated w i t h  the Port Author i ty 
Trans-Hudson Corporat i on (PATH) s i nce 1 962 . Before assum i ng h i s  present 
pos i t ion , he was super i ntendent of ra i l  programs and genera l super i ntendent 
of ra i l  operat i ons . He current l y  i s  proj ect d i rector of PATH New Jersey 
Ra i l  Proj ects .  He rece i ved c i v i l eng i neer i ng degrees from Manhattan Co l l ege 
and Col umb i a  Un i vers i ty .  

BRUCE R .  LAVERTY , FASCE , Manager , Const ruct ion and Transm i ss i on , Substat ion 
Eng i neer i ng ,  Eng i neer i ng and Construct ion Department , Cal i forn i a  Ed i son 
Company , Rosemead , Ca l i forn i a .  Mr . Laverty ,  a reg i stered c i v i l  eng i neer i n  
Ca l i forn ia , i s  respons i b l e  for des i gn and cons truct i on of the company ' s  
transm i ss ion l i nes and substat i ons and const ruct i on management serv i ces for 
therma l generat i ng projects and a nuc l ear proj ect . He has served I n  va r i ous  
eng i neer i ng and cons truct i on management ass i gnments for hyd roe l ect r i c , steam 
e l ect r i c ,  and nuc l ear projects i nc l ud i ng the Verm i l l i on Dam and the Mammoth 
Pol l and San Onofre proj ect s .  He  rece i ved c i v i l eng i neer i ng deg rees from 
the Un i vers i ty of Wash i ngton and Cornel l Un i vers i ty .  

JOHN T .  O ' NE I LL ,  Execut i ve Off i cer for Const ruct i on Adm i n i strat i on and Ch i ef 
Eng i neer , New York C i ty Trans i t  Author i ty ,  New York, New York,  and Col onel , 
U . S .  Army (Ret i red ) . Mr . O ' Ne i l l ,  a reg i stered profess iona l eng i neer i n  
three states , j o i ned t he Trans i t  Authori ty i n  1 970 ; former l y  he served as 
New York Comm i ss ioner of Bu i l d i ngs ( 1 967- 1 970) , d i rector of eng i neer i ng ,  for 
t he New York Wor l d ' s  Fa i r  ( 1 9�- 1 967) , and consu l t i ng eng i neer to the 
Tr i borough Br idge and Tunnel Author i ty ( 1 96 1 - 1 96�) . He rece i ved a c i v i l 
eng i neer i ng degree from the Un i vers i ty of Maryl and and attended the U . S . Army 
Command and Genera l Staff Co l l ege . 
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C HARLES H .  SEDAM , V I ce Pres i dent , Genera l Const ruct ion , Pac i f i c Gas and 
E l ect r i c  Company , San Franc i sco , Ca l i forn ia . Hr . Sedam j o i ned the company 
i n  1 964 and i s  past  d i rector of the Pac i f i c Coast  E l ect r i ca l  Assoc i at ion ,  
pas t  d i rector of t he I EEE , and past  state d i rector of the As soc i ated Genera l 
Cont ractors .  He I s  a member of the Pac i f i c  Coast  Gas Assoc i at ion , Con st ruc
t i on Commi ttee Bus i ness Round tab l e ,  and EE l Construct i on Task  Force . He 
rece i ved an e l ect r i ca l  eng i neer i ng degree from the Un i vers i ty of Was h i ngton 
and at tended the Execut i ve Deve l opment P rogram of the Stanford Un i vers i ty 
Graduate Schoo l of Bus i ness . 

Des i gners 

W I LSON V. B I NGER ,  FASCE ,  Pa rtner and Cha i rman , T l ppetts-Abbett-HcCa rthy
S t ratton (TAMS ) Consu l t i ng Eng i neers and Arch i tects , New Yor k ,  New Yor k .  
Hav i ng j o i ned the f i rm I n  1 952 , Hr . B i nger ' s  major  respons i b i l i ty wa s the 
Ta rbe l a  Dam proj ect I n  Pak i s tan . H i s  career has I nc l uded work w i th  the 
U . S .  Army Corps of Eng i neers , the Panama Cana l , two yea rs as a con t ractor 
I n  b r i dge construct i on , and severa l eng i neer i ng ass i gnments  I n  South  Amer i ca .  
H e  has served for 1 5  years  a s  sec retary of the U . S .  Comm i ttee on La rge Dams 
(USCOLD) and s i x  yea rs  as a member of I t s execut i ve comm i t tee . He I s  a member 
of two comm i t tees of the I nternat iona l Comm l s6 l on on La rge Dams and the 
Nat i ona l Academy of Eng i neer i ng and Is a fel l ow of the I n st i tut ion of C i v i l 
Eng i neers ,  d i rector of the I n terna t iona l Road Federa t i on ,  and t reasurer and 
member of the U . S .  Na t i ona l Comm i ttee for t he I n ternat i ona l Federat i on for 
Documenta t i on ,  Execut i ve Comm i t tee . He rece i ved arts  and sc i ence degrees 
f rom Ha rva rd Un i vers i ty .  

JAMES A .  CAYWOOD ,  Sen ior  V I ce Pres i den t and D i rector , DeLeuw , Cather and 
Company , Wash i ng ton , D . C .  Hr . Caywood , a reg i s tered profes s i ona l eng i neer 
I n  25 states and the D i st r i ct of Co l umb i a ,  present l y  I s  proj ect d i rector 
for  the pr i me a rch i tect/eng i neer con t ractor respons i b l e  for a l l · a rch i tectura l 
and eng i neer i ng serv i ces needed to I mp l emen t the $ 1 . 75 b i l l i on Ra i l  Passenger 
I mprovement Prog ram on the Northeast  Cor r i dor between Wa sh i ngton , D . C . , and 
Boston . He former l y  served as  proj ect manager for the 98-m i l e  Wash i ng ton 
Met ro System and as ch i ef eng i neer and genera l manager of eng i neer p l ann i ng 
for the C&O/B&O Ra i l road . He i s  a member  of numerous profes s i ona l soc i et i es 
and rece i ved an eng i nee r i ng deg ree from the Un i vers i ty of Ken tucky . 

PAUL E .  CONRAD , Execut i ve V I ce P res i dent , W i l bu r  Sm i th and Assoc i a tes , Co l umb i a , 
South Caro l i na .  Hr . Con rad , a reg i s te red profes� Tona l eng i neer I n  1 3  sta tes , I s  
respons i b l e  for adm i n i st rat i on and coord i nat i on of the operat i ng reg ions of the 
f i rm .  Hav i ng j o i ned the f i rm i n  1 95 5 ,  he has pa rt i c i pated i n  the execut ive ,  
coord i nat ion , and management o f  a va r i ety o f  h i ghway and ra i l  t ransporta t i on ,  
u rban and reg iona l p l ann i ng ,  and l and deve l opment proj ects throughout the 
Un i ted States . He Is  a membe r of numerous p rofes s i ona l soc i et i es and rece i ved 
a c i v i l eng i neer i ng deg ree f rom t he Un i vers i ty of Connect i cut . 

EDGAR E .  ERLANDSON , Sen i o r  Const ruct i on Manager , Stone and Webster Eng i neer i ng 
Corporat l 9n ,  Bos ton , Massachuset ts . Hr . E r l and son , a reg i s tered profess i ona l 
eng i neer i n  Mas sachusett s ,  j o i ned the corporat i on I n  1 94 1  as a mechan· l ca l  

1 35 

Copyright © National Academy of Sciences. Al l  r ights reserved.

Exploratory Study on Responsibi l i ty, Liabi l i ty, and Accountabi l i ty for Risks in Construction
http:/ /www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


des i gner and I n  h i s  cur rent pos i t ion has been I nvo l ved I n  the const ruct ion 
of nuc l ea r  and foss i l  fuel power proj ects throughout the eastern Un i ted States . 
He rece i ved mechan i ca l  eng i neer i ng and management deve l opment degrees from 
Northeastern Un i vers i ty .  

JOHN E .  EVERSON , C ha i rman , Parsons , Br i nckerhof f ,  Quade & Doug l as ,  I nc . , 
San Franc i sco , Ca l i forn i a .  S i nce 1 959 Mr . Everson , a reg i s tered profess iona l 
eng i neer I n  e i ght states and Canada , has been respons i b l e  pr i ma r i l y for Wes t  
Coast and Pac i f i c  Bas i n  proj ects .  H e  served as  proj ect d i rector o f  t he BART 
trans i t  proj ect for the Pa rsons-Br i nckerhoff-Tudor-Bechtel j o i n t  venture and 
I s  cha i rman of the Boa rd of Cont ro l  for Pa rson s ,  Br l nckerhoff , Quade & Doug l a s ,  
l nc . , Tudor Eng i neer i ng Company , a jo i n t  venture for the MARTA t rans i t  project 
In At l anta , Georg i a .  He rece i ved a c i v i l  eng i neer i ng degree from Renssel aer 
Po l ytechn i c  I n st i tute .  

E .  MONTFORD FUC I K , FASCE , FAAAS , Cha i rman Emer i tus , Harza Eng i neer i ng ,  C h i cago , 
I l l i no i s ,  a consu l t i ng eng i neer i ng f i rm of 1 000 eng i neers , sc i ent i sts , and 
support personnel s pec i a l i z i ng In the p l ann i ng and des i gn of water resource , 
l and , and power deve l opment proj ects  (e . g . , dams , reg i ona l and r i ver bas i n s ,  
f l ood  cont ro l  and d ra i nage , water supp l y  and wastewater t reatment , l and I r r i 
ga t i on and d ra i nage , rec l ama t ion ,  so i l  conservat i on , tunne l s and underground 
st ructu res , t ransporta t i on ,  and power generat ion and t ransm i ss i on) . He jo i ned 
the f i rm I n  1 945 and recen t l y ret i red as ch i ef execut i ve off i cer . He I s  a 
member of the I nternat i ona l Comm i ss ion on I r r i ga t i on and D ra i nage , the U . S .  
Comm i ttee on I r r i ga t ion , Dra i nage and F l ood Con t ro l , the U . S .  Comm i t tee on 
Large Dams , the U . S .  Nat i ona l Comm i ttee for the Wor l d Energy Conference , the 
I ndependent Pane l  to Rev i ew the Cau se of the Teton Dam Fa i l u re , t he Nat i ona l 
Academy of Eng i neer i ng ,  and numerous profess i ona l soc i et i es . He rece i ved a 
c i v i l eng i neer i ng deg ree from P r i nceton Un i vers i ty and an eng i neer i ng deg ree 
from Ha rva rd Un i vers i ty .  He I s  a reg i stered profess i ona l eng i neer i n  1 1  states 
and Canada . 

DW I GHT L .  GLASSCOCK, V i ce Pres i dent and Genera l Manager , Hydro and Water Resource 
D i v i s i on ,  Cha r l es T. Ma i n ,  I nc . , Boston , Massachusetts . Mr . G l asscock j o i ned 
the f i rm I n  1 952 and i s  respons i b l e  for d l rect loQ of h i s  d i v i s i on ' s  act i v i t i es 
I n  the Un i ted States , South Amer i ca ,  Afr i ca ,  and As i a .  H i s  exper i ence i nc l udes 
proj ect management and des i gn d i rect ion for a major water resource deve l opment 
i n  Braz i l ;  atom i c  power devel opment at Brookhaven Nat iona l ·Laboratory and 
Cambr i dge ; economi c  stud i es and ana l yses for the S t .  Lawrence Power P roject , 
the Ca l i forn i a  Water P l an ,  and t he N l ag ra Power Project ; and power resources 
and requ i rements stud i es for the Prov i nce of Nova Scot i a .  He rece i ved a c i v i l  
eng i neer i ng degree from t he Un i vers i ty of I l l i no i s .  

DAV I D  G .  HAMMOND , FASCE ,  V I ce Pres i den t ,  Dan i e l , Mann , Johnson and Mendenha l l ,  
Ba l t i more , Mary l and . Mr . Hammond curren t l y  I s  program d i rector for rap i d  
t rans i t  I n  the Eastern Reg i on .  A s  ass i stant genera l manager for Eng i neer i ng 
Operat ions , he had overa l l cha rge for des i gn and construct i on of the BART 
system. He former l y  served 25 years w i th U . S .  Army Corps of Eng i neers i n  such 
pos i t i ons  of ch i ef of research and deve l opment , ch i ef of eng i neer d i v i s i on for 
the Cont i nenta l Command , and ch i ef of i nsta l l at i ons for the Army Command i n  
Europe . He i s  a member of t he Nat i ona l Research Counc i l  U . S .  Nat i ona l Commi ttee 
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on Tunnel i ng Techno l ogy and has served on numerous stud y ,  resea rch , and 
deve l opment comm i ttees . He rece i ved degrees from Pennsy l van ia  State 
Un i vers i ty and Corne l l Un i vers i ty In c i v i l eng i neer i ng and from the U . S .  
Army Command and Genera l Staff Co l l ege . 

RO BERT S .  o rNE I L , Sen ior  V I ce Pres i dent and Proj ect Hanager , DeLeuw, Cather 
and Company , Wash i ngton , D . C .  Hr. O ' Ne i l ,  a reg i stered profess iona l eng i neer 
I n  n i ne states , &e I s  respons i b l e  for the f i rm ' s H id -At l ant i c  Reg ion I nc l ud i ng 
g enera l  eng i neer i ng for the Wash i ngton Metropol i tan Area Ra i l  Rap id Trans i t  
System and Tra i n  Con t ro l  and Commun i cat i on Systems for Ba l t i more Trans i t  System. 
He j o i ned t he f i rm In  1 960 and has been i nvo l ved In  eng i neer i ng ,  organ i zat i on ,  
and proj ect management of h i ghway ,  port , ra i l , and t rans i t  sys tems . He I s  a 
member of t he Amer i can Soc i ety  of C i v i l Eng i neers , Amer i can Pub l i c  Trans i t  
Assoc i at i on ,  Amer i can Ra i l way Eng i neer i ng Assoc i at i on ,  and Nat i ona l Resea rch 
Counc i l  Transportat i on Resea rch Boa rd Comm i t tee on Ra i l  Systems P l ann i ng and 
Devel opmen t .  He rece i ved mechan i ca l  eng i neer i ng degrees from Not re Dame 
Un i vers i ty ,  Cathol i c  Un i vers i ty ,  and the Un i vers i t y  of Ch i cago . 

W .  B .  SCH I ELDS , V I ce Pres i dent and Genera l Manager for Power Eng i neer i n g ,  
G i l bert/Commonwea l th Assoc i a tes , Jackson , M i ch i gan . H r .  Sch i e l d s , a reg i s tered 
profess i ona l eng i neer I n  fou r states , I s  respons i b l e  for des i gn and eng i neer i ng 
of a l l nuc l ear , foss i l  fue l , and gas projects and for superv i s i ng the managers 
of t he mechan i ca l , e l ect r i ca l , s t ructu ra l , spec i a l t i es ,  and d raft i ng depa rtments  
and f i ve sen i or proj ect managers . Pos sess i ng over e i ght  yea rs of profess i ona l 
exper i ence i n  power eng i neer i ng ,  he recent l y  has been I nvo l ved I n  a l l aspects  
of  nuc l ear and  power generat i ng stat i on des i gn ,  s ta t ion l i cen s i ng efforts , 
nuc l ear  standards and computer app l i cat i ons deve l opment ,  proj ect and department 
management superv i s ion ,  and a rea ma rket i ng .  He rece i ved e l ect r i ca l  eng i neer i ng 
degrees from Leh i g h  Un i vers i ty ,  Bowdo i n  Col l ege , and the Ma ssachu setts  I ns t i tute 
of Techno l ogy . 

PETER H .  SM I TH ,  Cha i rman , G i bbs and H i l l ,  I nc . , New York ,  New York ,  an eng i neer
I ng and const ructor f i rm I nvo l ved In nuc l ea r ,  fos s i l ,  and hyd roe l ect r i c  power 
genera t i on ;  t ransportat ion e l ect r i f i cat i on ;  env i ronmenta l eng i neer i ng ;  arch i 
tectu re and urban devel opment ;  and i ndust r i a l  and c i v i l works . He a l so serves 
as pres i den t of D ravo Ut i l i ty Constructors , I nc . ; cha i rman and d i rector of G i bbs 
and H i l l  subs i d i a ry compan i es ;  and con su l tant  to E l ect r l c i te de France , Ene l 
l ta l y ,  and the I AEA-Th l rd Party L i ab i l i ty Comm i ttee . He rece i ved deg rees I n  
eng i neer i ng and arch i tecture and p l ann i ng f rom Reness l aer Po l ytechn i c  I ns t i tute .  

ELL I S  E .  W I LHOYT , J R . , Proj ect Manager , Bechte l Assoc i a tes P rofess iona l Corpora
rat i on ,  Wash i ngton , D . C . , wh i ch has served as  genera l construc t i on consu l tants 
to the Was h i ngton Met ropo l i tan Area Trans i t  Author i ty s i nce 1 97 1 . Hr . W l l hoyt 
jo i ned Bechte l I n  1 967 as ass i stant proj ect d i rector for Pa rsons-Br l nckerhoff
Tudor-Bechtel , the j o i nt venture of eng i neers on the BART proj ect . He former l y  
served 3 0  yea rs w i th  the U . S .  Army Corps of Eng i neers .  He I s  a reg i stered 
profess i ona l eng i neer I n  Ca l i forn i a ,  Wash i ngton , D . C . , and V I rg i n i a and rece i ved 
a c i v i l eng i neer i ng degree f rom the Un i vers i ty of Ca l i forn i a .  
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Cont ractors 

CHARLES H. ATHERTON , V i ce P res i den t  and Area Manager , J .  F. Shea Company , 
Bethesda , Mary l and . Hav i ng j o i ned the f i rm I n  1 966 as  manager of t he San 
Franc i sco Bay Area Rap i d  Trans i t  System s tat i on and tunnel proj ect , Hr . 
At herton current l y  i s  respons i b l e  for Wash i ngton Met ropo l i tan Area Trans i t  
Aut hor i ty construct ion proj ects tota l i ng $ 1 25 m i l l ion and for b i dd i ng on 
the East  Coast . He former l y  served t he Per i n i  Corpora t i on as genera l 
super i n tendent  of h i ghway construct i on and car r i ed out var ious  a i r  base , 
power dam , seaway,  and t unne l i ng proj ect ass i gnments . He rece i ved mechan i ca l  
eng i neer i ng degrees from the Un i vers i ty of V i rg i n i a and Tu l ane Un i vers i ty .  

ROBERT N .  BR I TE ,  V I ce Pres i dent and  Area Manager , Mart i n  K .  Eby  Const ruct i on 
Company , I nc . , Omaha , Nebras ka .  Hr . Br i te possesses 26 years  of expe r i ence 
i n  a l l phases of construct i on and has served as f i e l d  eng i neer , super i nten
den t ,  est i mator , proj ect manager , and a rea manager w i th extens i ve work i n  
power p l ant construct i on .  He rece i ved c i v i l eng i neer i ng and arch i tectu ra l  
eng i neer i ng deg rees from t he Un i vers i ty o f  Okl ahoma . 

GEORGE A .  FOX , FASCE ,  Execut i ve V I ce Pres ident and Ch i ef Eng i neer , Grow
Tunne l i ng Corporat i on , New Yor k ,  New York ,  a subs i d i ary of A l pha Por t l and 
I ndust r i es wh i ch I s  engaged I n  subway and t unnel work and spec ia l i zes I n  
heavy cons t ruct i on shaft s  and tunne l s .  As cha i rman of t he Tunne l Comm i ttee 
and treasu rer of the Assoc iated Genera l Con t ractors of New York C i ty ,  Hr . 
Fox has been deep l y i nvo l ved I n  empl oyer-empl oyee re l at i on � , espec i a l l y 
w i t h  Tunne l Workers Un ion (Loca l 1 47) . He i s  a member of the Empl oyer 
Trustee We l fare Fund and cha i rman of t he Trustees Ret i rement Fund Loca l 
1 47 ,  cha i rman of the Contact Adm i n i s trat i on Comm i ttee of t he Amer i can 
Soc i ety of C i v i l Eng i neers , Const ruct i on D i v i s i on ,  and a member of t he 
Contract i ng Pract i ces Subcomm i ttee of the Nat i ona l Research - Counc i l .  
He rece i ved c i v i l eng i neer i ng degrees from Cooper Un ion and Brook l yn Pol y
techn i c  I ns t i tute . He Is a reg i stered profess i ona l eng i neer in New York 
and New Jersey . 

R I CHARD E .  HALL,  P res i dent , Underground Construct i on Company , I nc . , San 
Leand ro , Ca l i forn i a .  Hr .  Ha l l ,  a reg i stered profes s i ona l eng i neer i n  two 
states and a l i censed genera l cont ractor I n  e i ght states and t he D i str i ct 
of Co l umb i a ,  i s  pas t  pres i dent of t he Assoc i ated Genera l Con t ractors (AGC)  
of Ca l i forn i a , cha i rman of the Western Federat i on of Reg i ona l Const ruct i on 
Emp l oyers , v i ce cha i rman of the Western Chapters Conference of t he AGC , and 
a member of the AGC Co l l ec t i ve Barga i n i ng , Long Range P l ann i ng ,  Hun tt l pa l 
Ut l l l t l es Comm i ttee . He rece i ved a c i v i l eng i neer i ng degree from the 
Un i vers i ty of Ca l i forn i a .  

GEORGE T .  MCCOY , Sen ior  V i ce Pres i dent , Guy F .  Atk i nson Company , San 
Franc i sco, Ca l i forn i a .  Hr . McCoy , a reg i stered profes s i ona l eng i neer I n  
Ca l i forn i a ,  I s  respons i b l e  for t he company ' s  Genera l Construct i on G roup 
i nc l ud i ng Atk i nson- I nterna t i ona l (Aust . )  L i m i ted , Wa l sh Const ruct i on 
Company , Commonwea l th Const ruct i on Company , and Atk i n son Dynam i cs Company 
and has been I nvo l ved in pr i vate cont ract ing  w i th the f i rm s i nce 1 952 . 
He former l y  served as d i s t r i ct construct i on eng i neer i n  charge of a l l 
construct i on for t he Centra l  Coasta l D i st r i ct ,  Ca l i forn i a  D i v i s i on of H i gh
ways . He rece i ved a c i v i l eng i neer degree from Stanford Un i vers i ty .  
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THOMAS A .  NEMZEK, V I ce P res i dent and Sen ior  Energy Adv i sor , J .  A .  Jones 
Cons truct i on Company , Cha r l otte ,  North Ca ro l i na .  Mr. Nemzek former l y  served 
as d i rector of the D i v i s i on of Reactor Resea rch and Devel opment , and as 
consu l tant to the U . S .  Energy Research and Deve l opment Adm i n i strat ion ,  
� was respons i b l e  for d i rect i ng nat i ona l c i v i l i an reactor act i v i t i es 
a nd techno l og i ca l  �upport and worked for the Atom i c  Energy Comm i s s ion at 
I ts R i c h l and , San Franc i sco , and Ch i cago Operat ions Off i ces . He rece i ved 
a nuc l ear  eng i neer i ng degree from North Carol i na Sta te Un i vers i ty and 
a ttended the Federa l Execu t i ve I ns t i tute.  

LEE  ROWE , V I ce Pres ident , Peter K iew i t  Sons • Company , Omaha , Nebraska . 
Hav i ng j o i ned the f i rm I n  1 9�9. Mr . Rowe I s  respons i b l e  for management of 
ope rat i ng d i s tr i cts  I nvo l ved In dam , power , water t reatment , pet rochem i ca l  
p l an t , and underground construct ion I n  the Un i ted States and Canada . He 
former l y  served the f i rm as eng i neer , foreman , super i ntendent , and proj ect 
manager and was I nvo l ved I n  dam construct i on ,  aggregate product ion , channel 
excavat ion ,  reservo i r construct i on ,  and est i mat i ng for water resou rce proj 
ects  I n  Un i ted Sta tes and Canada . He rece i ved a c i v i l eng i neer i ng degree 
from the Un i vers i ty of I l l i no i s .  

GEORGE J .  TAMARO , V i ce Pres ident  and Ch i ef Eng i neer , I COS Corporat ion of 
Amer i ca ,  New York , New York .  Mr .  Tamaro , a reg i stered profess iona l eng i 
neer I n  four states and t he D i s t r i ct of Col umb i a ,  I s  I nvol ved I n  the pro
mot i on ,  est i ma t i ng ,  b i dd i ng ,  des i gn ,  and techn i ca l  I mp l ementat i on aspects  
of the f i rm ' s  s l u r ry wa l l  construct ion tunne l i ng work . He former l y  spent 
two years do i ng eng i neer i ng research at  Leh i gh Un i vers i ty and e l even yea rs 
w i th the Port Au thor i ty of New York and New Jersey where he was I nvo l ved 
I n  p l ann i ng ,  des i gn ,  and superv i s i on of const ruct ion for the Wor l d  Trade 
Center . He I s  a member of numerous profess i ona l soc i et i es and rece i ved 
c i v i l eng i neer i ng degrees from Manhattan Co l l ege and Leh i gh  Un i vers i ty 
and an a rch i tectura l techno l ogy deg ree from Col umb i a  Un i vers i ty .  

Manufacturers and Suppl i ers 

R I CHARD A .  BARTON , V I ce Pres i dent and Genera l Counse l , C h i cago Br i dge and 
I ron Company,  Oak B rook I l l i no i s .  Hav i ng jo i ned the f i rm I n  1 9�9 .  Hr . 
Barton has served as ass i stant counse l ,  counsel for the I n terna t i ona l 
D i v i s ion , and genera l counsel . He former l y  was ass i stant I ns t ructor I n  
eng i neer i ng at  and rece i ved c iv i l  eng i neer i ng and l aw degrees from the 
Un i vers i ty of M i ssour i .  

GEORGE R .  BROWN , Reg iona l Manager , Mechan i ca l  and Nuc l ear  Serv i ce , I n sta l l a
t ion and Serv ice Eng i neer i ng D i v i s ion ,  Genera l E l ectr i c  Company , Ph i l ade l ph i a ,  
Pennsy l van ia , and I s  respons i b l e  for power sys tems and serv i ce opera t i on .  
Hav i ng j o i ned GE I n  1 957 , Hr . Brown served as f i e l d  eng i neer , start-up 
eng i neer for l arge steam turb i nes and generators , f i e l d  eng i neer i ng super
v i sor , spec i a l i st for turb i ne I ns ta l l a t ion pract i ces , manager for method s 
eng i neer i ng-mechan i ca l  and nuc l ea r , and manager for mechan i ca l  and nuc l ea r  
serv i ce .  He rece i ved a degree I n  ma r i ne eng i n eer i ng f rom the New York State 
Mar i t i me Col l ege . 
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EDWARD F .  DELANEY , Kanager ,  Turb i ne Serv i ce Programs , Mechan i ca l  and 
Nuc l ear Serv i ce Department , I nsta l l at i ons  and Serv i ce Eng i neer i ng D i v i s ion , 
Genera l E l ect r i c  Company ,  Schenectady , New York .  Mr . De l aney jo i ned G E  
i n  1 940 and i s  respons i b l e  for i mp l ement i ng and coord i nat i ng f i e l d  eng i 
neer i ng serv i ce programs for GE 1 s  gas , s team , . med i um steam , and mechan i ca l  
d r ive turb i ne act i v i t i es i n  ut i l i ty and i ndustr i a l  ma rkets . Before 
assum i ng h i s  present pos i t ion , he worked I n  the f i rm ' s Northeast  I ndust r i a l  
and Ka r i ne D i v i s i on .  He rece i ved a mechan i ca l  eng i neer i ng degree from 
Pennsyl van i a  S tate Un i vers i ty .  

H .  JACK HUNKELE , Pres i dent , Fo l ey Mach i nery , P i scataway ,  New Jersey , wh ich 
for the pas t  10 years has supp l i ed heavy construct i on mach i nery to con
t ractors for v i rtua l l y  a l l k i nd s  of  cons t ruct ion but espec i a l l y  transporta
t i on cons t ruct ion in t he Northern New Jersey and New York C i ty a rea s .  He 
former l y  spent 1 2  years i n  management at the Caterp i l l a r  Tractor Company 
and was i nvol ved in both domest i c  and i nternat i ona l market s .  He i s  a 
member of the Assoc iated Genera l Contractors and rece i ved a degree I n  
i ndustr i a l  eng i neer i ng f rom Leh i gh Un i vers i ty .  

A .  G .  MA I ER ,  Kanager , Kass  Trans i t  Sa l es ,  Genera l Ra i lway S i gna l Company , 
New Yor k ,  New York .  Hav i ng j o i ned the company I n  1 945 ,  H r .  Ha l er i s  i n
vo l ved i n  c i rcu i t  des i gn and eng i neer i ng ,  sa l es eng i neer i ng ,  and ea stern 
and western d i v i s ion ma nagement .  He i s  a member of the Boa rd of D i rector s  
o f  the Amer i can Pub l i c  Trans i t  Assoc iat i on and past  cha i rman of i ts Asso
c i ate Member D i v i s ion and i s  a member of the Ra i lway P rogress I nst i tute.  
He  rece i ved an e l ect r i ca l  eng i neer i ng degree from the Rochester I nst i tute 
of Technology and a tel ecommun i cat i on degree from Rochester Techn i ca l  
Center .  

PAUL L .  MCG I LL ,  V i ce Pres i dent , Commerc i a l  Nuc l ear Power , Combust i on Eng i 
neer i ng ,  I nc . , W i ndsor , Connect i cu t .  H r .  McG i l l  I s  respons i b l e  for project 
management ,  l i cens i ng ,  start-up and fo l l ow-on serv i ces , p l ann i ng ,  and 
bus i ness deve l opmen t .  Pr i or t o  1 968 , h e  he l d  var ious eng i neer i ng and 
management pos i t ions at  Bet t i s  Atom ic  Power Laboratory and Mart i n  Mar i etta 
Corpora t ion . He rece i ved chem i ca l  eng i neer i ng degrees from the Massachusetts  
I nst i tute of  Techno l ogy and Syracuse Un i vers i ty .  

GOETZ E .  PFAFFL I N ,  Genera l Manager , Hyd ro-Turb i ne D i v i s i on , Al l i s-Cha l mers 
Corpora t ion ,  York ,  Pennsy l van i a .  Hav i ng j o i ned t he f i rm in 1 96 1 , Mr . 
Pfa ff l i n  i s  i nvo l ved i n  eng i neer i ng ,  ma rket i n g ,  and management and t rave l s 
extens i ve l y  i n  Europe , As i a , Afr i ca ,  South Amer i ca ,  and Aus t ra l i a .  He 
rece i ved a mechan i ca l  eng i neer i ng deg ree from McG i l l  Un i vers i ty .  

� 
ALAN F .  BURC H ,  D i rector , Department of Safety and Acc ident Preven t i on ,  
I nternat iona l Un ion of Operat i ng Eng i neers  ( I UOE ) , Wash i ngton , D . C .  A member 
of the I UOE s i nce 1 946 , Hr . Burch served for two yea rs  as a member of the 
Occupa t i ona l Safety and Hea l th Rev i ew  Comm i ss i on .  He a l so has served on 
numerous Amer i can Nat i ona l S tandards I ns t i tute and Nat i ona l F i re P rotect i on 
Assoc iat ion comm i t tees , has worked w i t h  the Soc i ety of Automot ive Eng i neers 
and the Ame r i can Soc i ety of Mechan i ca l  Eng i neers on techn i ca l  s tandard s , 

1 40 

Copyright © National Academy of Sciences. All rights reserved.

Exploratory Study on Responsibility, Liability, and Accountability for Risks in Construction
http://www.nap.edu/catalog.php?record_id=19965

http://www.nap.edu/catalog.php?record_id=19965


a nd has been a member of numerous federa l adv i sory comm i ttees dea l i ng 
w i t h  hea l th and safety . He I s  a member of the Boa rd of the Nat i ona l 
Safety Counc i l  and the Amer i can Na t i ona l Standards I ns t i tute .  

0 .  L .  KERTH , I n ternat iona l Representat i ve ,  Construct ion and Ma i ntenance 
Depa r tment , I n terna t iona l Brotherhood of E l ect r i ca l  Workers ( I BEW) , 
Was h i ngton , D . C .  Mr . Kerth I s  respons i b l e  for l i a i son w i th the Depa rtment 
of Labor and other federa l agenc i es I n  connect ion w i th the Dav i s-Bacon and 
Serv i ce Cont ract Act s .  He began h i s  ca reer as a construct ion e l ect r i c i an 
I n  I BEW Loca l 8 1 6 (Kentucky) where he eventua l l y served as pres i den t .  He 
I s  past pres i dent of the Paducah Bu i l d i ng and Construct ion Trade Counc i l ,  
pas t  pres i dent of the West  Kentucky AFC-C I O  Area Counc i l ,  former Comm i ss i oner 
of Labor for the Sta te of Kentucky , and member of the I nternat iona l As soc ia
t i on of  Labor Off i c i a l s  and the Counc i l  of  I ndustr i a l  Re l a t ions for E l ectr i 
ca l Cont ract i ng I ndustry .  

J I M  E .  LAPP I NG ,  D i recto r ,  Safety and Occupa t i ona l Hea l th ,  Bu i l d i ng and 
Const ruct ion Trades Depa rtment , AFL-C I O ,  Wash i ngton , D . C .  Mr . Lapp i ng I s  
a member of the AFL-C I O  Staff Subcomm i ttee on Occupat i ona l Safety and 
Hea l th ,  the Bu i l d i ng and Construct i on Trades Depa rtment Safety Comm i ttee , 
the I ndustr i a l  Un ion Department Lead Comm i t tee , the Amer i can Soc i ety of 
Safety Eng i neer s , the Nat i ona l Safety Management Soc i ety , the Soc i ety for 
Occupat i ona l and Env i ronmenta l Hea l th ,  and the Const ruct ion Safety As soc i a
t i on of Amer i ca .  He former l y  worked w i th the Eva l uat i ve Resea rch and Organ i 
za t i ona l Deve l opment Program a t  the Un i vers i ty of Oregon and at the I n ter
nat i ona l Ha rves ter Process Research G roup-Mater i a l s  Eng i neer i ng Laboratory 
where he worked w i th des i gn and eva l uat i on test methodology and equ i pment 
for new l y  deve l oped super a l l oys . He rece i ved degrees In pub l i c  adm i n i s t ra
t i on , econom i c s , and eva l uat i ve resea rch and research methodol ogy from the 
Un i vers i ty of Oregon and the U . S .  Nava l School of Meta l l u rgy . 

JOHN M .  PARKER , D i rector , Construct ion and Ma i ntenance Department , I n ter
nat iona l Brotherhood of E l ectr i ca l  Workers ( I BEW) , Wash i ngton , D . C .  Before 
a ssum i ng h i s  present pos i t ion I n  1 960 , Mr . Parker served as v i ce pres i dent 
of  I BEW Loca l 968 , secretary of the Centra l Labor Counc i l ,  v i ce pres i dent 
of the State Federa t i on (West V I rg i n i a ) , pres i den t of the State Bu i l d i ng 
Trades Counc i l ,  and secretary of the State E l ectr i ca l  Workers Assoc i at ion .  
H e  a l so was the I nterna t i ona l representat i ve of I BEW Fou rth D i str i ct hand l i ng 
const ruct i on ma t ters for such jobs as the Atom i c  Energy Comm i ss i on ,  Waver l y , 
Oh i o ,  a l um i num , power , stee l , and chem i ca l  p l ants . He I s  a member of the 
Cor re l at i ng Comm i t tee , Na t i ona l E l ect r i ca l  Cod e ,  and the Bu i l d i ng Trades . .  
Screen i ng Comm i ttee and has served as co-cha i rman of the Government Procu re
ment Comm i ttee and member of the Nat i ona l Jo i nt Boa rd represent i ng spec i a l ty 
t rades . 

H .  ALLYN PARMENTER ,  Tra i n i ng Depa rtment , Un i ted Assoc i at i on of Journeymen 
and Apprent i ces of the P l umb i ng and P i pe F i t t i ng I ndustry ,  Was h i ngton , D . C .  
Mr . Pa rmenter i s  respons i b l e  for gu i d i ng 600 l oca l t ra i n i ng programs i n
vo l v i ng 3� , 000 apprent i ces and jou rneyman i n  the Un i ted S tates and Canada . 
He was former l y  off i cer and t ra i n i ng d i rector of the Jo i nt  Apprent i ce and 
Jou rneyman Tra i n i ng Prog ram i n  M i am i , F l or ida , and has worked i n  a l l phases 
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of the p i pef i tt i ng t rade a s  wel l as  w i th l eg i s l ators I n  d raft i ng b i l l s on 
educat i on and l abor and w i th state and nat i ona l governmenta l agenc i es i n  
sol v i ng l oca l  prob l ems that requ i re knowl edge o f  adm i n i strat i on and l aws 
concern i ng t ra i n i ng ,  new mater ia l s ,  and processes used i n  the construct i on 
I ndustry.  

JOE M .  SHORT , D i recto r ,  Educa t i on and Tra i n i ng ,  Laborers ' I nternat i ona l 
Un i on of North Amer i ca (L I NUA) , Wash i ng ton , D . C .  A member of Loca l 20� , 
Ter re Haute, I nd i ana , s i nce 1 9�9 . Mr .  Short served as the l oca l ' s  secre
tary-t reasurer for n i ne yea rs , as secretary-t reasurer for the I nd i ana 
Bu i l d i ng Trades Counc i l  for e i ght years , and as ass i stant to the secretary
t reasurer of the I nd i ana State D i s t r i ct Counc i l  for seven years . He a l so 
served as nat i ona l safety d i rector of L I NUA ' s  MDTA program and ass i stant 
to the genera l pres i dent of L I NUA. He I s  a member of the Construct i on 
Safety Adv i sory Board and the Execu t i ve Comm i ttee of the Nat i ona l Safety 
Counc i l a s  we l l as  v i ce cha i rman of the Counc i l ' s Labor Conference . He 
rece i ved a bachel or of sc i ence degree from I nd i ana State Un i vers i ty .  

I nsurance and Bond i ng 

MARSHALL AMES , Manager , Off i ce for Profes s i ona l  L i a b i l i ty Research , V I ctor 
0 . Sch i nnerer and Company ,  I nc . , Was h i ngton , D . C . , I nsurance brokers for � 
the Arch i tects ' and Eng i neers Profess i ona l I nsurance Program and counsel ors 
to l ead i ng profess iona l des i gner organ i za t i ons . Hav i ng jo i ned the f i rm i n  
1 969 a s  a n  underwr i ter ,  Mr . Ames present l y  i s  respons i b l e  for expand i ng 
l oss prevent ion act i v i t i es i nc l ud i ng pub l i cat i on of gu i de l i nes for i mprov
I ng pract i ces and a news l etter for des i gn profess iona l counsel or s .  He re
ce i ved a degree i n  h i story from Norwi ch Un i vers i ty .  

NORMAN A .  BURGOON , J r . , Execut i ve V i ce Pres i dent , F i del i ty and Depos i t  
Company of Ma ry l and ,  Ba l t imore ,  Maryl and , wh i ch spec i a l i zes i n  bond i ng .  
Mr .  Burgoon j o i ned the f i rm I n  1 935  and a l so served as  v i ce cha i rman of 
the Execut i ve Comm i ttee and past  cha i rman of t he Contract Bond Ad v i sory 
Comm i ttee of the Surety Assoc i a t i on of Amer i ca .  He i s  a former member of 
the Execut ive Comm i ttee of the Amer i can I nsurance Assoc i at i on and past  
v i ce pres i dent and d i rector of  the Bureau of  Contract I nformat i on ,  I nc .  
He rece i ved a j ur i s  doctorate degree from the Un i vers i ty of Ba l t i more.  

W I LL I AM C .  CULLEN , V I ce Pres i dent , Johnson and H i gg i n s ,  Wash i ngton ,  D . C . , 
I n terna t i ona l  i nsurance brokers and empl oyee benef i t s consu l tants serv i ng 
major u t i l i t i es , nuc l ear fac i l i t i es ,  and trans i t  and stee l  compan i es and 
forerunners i n  the des i gn of wrap-up I nsurance hav i ng arranged more than 
1 00 wrap-up  programs for major proj ects . Mr.  Cu l l en j o i ned t he f i rm I n  
1 963 w i th I �  years of pr i or exper i ence w i th another New York I nsurance 
broker . D i rector of Metropol i tan I nsurance Adm i n i s trators ,  I nsurance 
and safety cons u l tants to Was h i ngton Met ropol i tan Area Trans i t  Author i ty .  
He rece i ved a degree I n  econom i cs from the Wha rton Schoo l of F i nance of 
the Un i vers i ty of Pennsy l van i a  and i n  I nsurance and corporate f i nance 
from New York  Un i vers i ty .  
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E DWARD B .  HOWELL , P res i dent , Des i gn Profes s i ona l s  I nsurance Company and 
R i sk Ana l ys i s  and Research Corpora t i on ,  San Franc i sco , Ca l i forn i a .  M r .  
H�e l l spec i a l i zes I n  profess i ona l l i ab i l i ty I nsurance and l oss prevent i on 
for consu l t i ng eng i neers I n  pr i vate pract i ce and was the promu l gator and 
I n s t i gator of severa l profes s i ona l l i ab i l i ty l oss  prevent i on programs for 
consu l t i ng eng i neers , arch i tects , so i l s  and foundat i on eng i neers , and 
tes t i ng l a borator i es .  He began h i s  I nsurance career w i th Emp l oyers I nsurance 
Company of Wausau spec i a l i z i ng I n  cont ractors ' and construct i on r i sk .  A 
member of t he Ba r of the State of W i scons i n ,  he rece i ved bache l or of 
sc i ence and j u r i s  doctorate deg rees from the Un i vers i ty of W i scons i n .  

H I RAM L .  KENN I COTT , J r . , V I ce Pres i dent , Kemper I nsurance Compan i es ,  and 
Manager , Commerc i a l  L i nes Underwr i t i ng ,  C h i cago , I l l i no i s .  M r .  Kenn l cott 
has worked w i th the organ i zat ion for 35 years  and is a member of the Workers 
Compensat ion Comm i ttees of t he Chamber of Commerce of the Un i ted States 
a nd the Amer i can Mutua l I nsu rance A l l i ance . He a l so ha s served on numerous 
i nsu rance and i nsurance- re l ated comm i t tees and rece i ved a bache l or of sc i ence 
deg ree from the Un i vers i ty of C h i cago . 

C .  W .  MATHERS , V I ce Pres i den t , Johnson and H i gg i ns ,  New York , New York . 
M r .  Mathers j o i ned t he f i rm I n  1 969 and I s  respons i b l e  for coord i nat i on 
of nuc l ea r  I nsurance act i v i t i es .  He I s  a cha rtered Property Casua l ty Under
wr i ter (CPCU ) and a member of the Atom i c  I ndust r i a l  Forum ' s I nsurance Com
mi t tee and Amer i can Nuc l ear Soc i ety . He rece i ved a bache l or of arts  deg ree 
from B l oomf i e l d  Co l l ege and attended advanced power p l ant  techno l ogy , 
nuc l ea r  fue l s management and econom i cs ,  and nuc l ear  power management cou rses 
cou rses at the Georg i a  I nst i tute of Techno l ogy . 

V .  WALLACE RYLAND , Pres i den t ,  Fred S .  James and Company , I nc .  of V i rg i n i a ,  
Ba l t i more , Mary l and . Hav i ng jo i ned the f i rm I n  1 960 ,  Mr . Ry l and was I ns t ru
menta l i n  the format i on of t he James Trans i t  Un i t , wh ich  i s  composed of a 
group of I nsurance spec i a l i sts  engaged I n  resea rch and deve l opment i n  the 
f i e l d  of t rans i t  I nsurance management .  H e  has been a member of the Amer i can 
Pub l i c  Trans i t  Assoc i at i on s i nce I t s I ncept i on and I s  an act i ve member of 
the V I rg i n i a State I nsu rance Board .  He recei ved a bache l or of arts degree 
f rom the Amer i can Un i vers i ty .  

HENRY J .  TRA I NOR ,  Pres ident , San Franc i sco D i v i s i on ,  Corroon and B l ack-M i l l er 
and Ames , San Franc i sco , Ca l i forn i a .  Mr . Tra i nor  has spent 40 yea rs  I n  t he 
i nsurance bu s i ness , 25 of wh i ch are w i th  h i s  p resent f i rm ,  wh i ch spec i a l i zes 
I n  bond s and I nsurance re l a t i ng to t he construct i on I ndustry .  He  at tended 
the Wha rton Schoo l of F i nance of the Un i vers i ty of Pennsy l van i a .  

Lega l 

JOHN X .  COMBO , Ch i ef Counse l , I daho Operat i ons Off i ce ,  U . S .  Energy Research 
and Devel opment Admi n i s t rat i on ,  I daho Fa l l s , I daho . H r .  Combo has he l d  h i s  
cur rent pos i t i on s i nce 1 962 and possesses extens i ve exper i ence I n  l ega l 
and contractu ra l ma t ters re l a t i ng to nuc l ea r  power product i on and exper i menta l 
and test i ng fac i l i t i es construct i on and operat ion . He forme r l y served a s  
at torney and ch i ef counsel for t h e  Atom i c  Energy Comm i s s i on a n d  at torney and 
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geol og i st for the U . S .  Geol og i ca l  Survey . He I s  a member of the Bar i n  
the D i s tr i ct of Col umb i a  and S tate of Montana . He rece i ved degrees I n  
geol og i ca l  eng i neer i ng and profess iona l eng i neer i ng from the Montana 
Schoo l of M i nes and a j u r i s  doctorate degree from Georgetown Law Center . 

W. STELL HU I E ,  Partner , Hu l e ,  Ware , Sterne , Brown & I d e ,  At l anta , Georg i a .  
Mr . Hu i e  I s  genera l counsel to the Metropo l i tan At l anta Rap i d  Trans i t  
Author i ty and Georg i a  Bankers Assoc i a t i on ,  past  pres ident of the Atl anta 
Bar Assoc i a t i on and S tate Bar -Assoc i a t i on of Georg i a ,  member of the 
Amer i can Bar Assoc i at ion (Genera l Prac t i ce Sect i on ,  Nat iona l Lega l A i d  
and Defender  Assoc i a t ion , Loca l Government Sect i on ,  Urban Publ i c  and 
Pr i vate Transporta t i on Comm i ttee) , and fe l l ow  of the Amer i can Bar Founda
t i on .  H e  rece i ved a LL . B . degree from Emory Un i vers i ty Law School .  

M . G .  JOHNSON , Counse l , Bechte l Power Corpora t ion , Bechtel Corpora t i on ,  
San Franc i sco , Ca l i forn i a .  M r .  Johnson j o i ned the f i rm i n  1 96� and 
assumed h i s  present pos i t i on i n  1 976 . He formerl y served as a t torney 
for Peter Ki ew i t Sons ' and was i nvo l ved i n  a l l l ega l aspect s  of domes t i c  
and I nterna t i ona l eng i neer i ng and construct i on .  H e  i s  a member of the 
State Bar of Ca l i forn i a ,  the Amer i can Bar Assoc i at ion and the Atom i c  
I ndustry Forum Lawyers Comm i ttee , the P r i ce-Anderson Comm i ttee , the 
I nsurance Comm i ttee , and the Amer i can I ns t i tu te of Chem i ca l  Eng i neers 
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