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FOREWORD 

The ensuring of satisfactory construction of buildings and other pro­
jects--the broad function of supervision and inspection--has long been 
one of the areas of most serious concern to Federal construction agencies . 
From time to time, various individual·agencies have undertaken in-depth 
studies which resulted in significant improvements in the effectiveness 
of supervision and inspection for the agencies involved; but major pro­
blems have persisteA . The BRAB Federal Construction Council concluded 
that further improvement might well be obtained through an interagency 
study, aimed primarily at determining which of the various practices and 
procedures employed by the different agencies have proved worthwhile and 
which have not . For this purpose, a task group of Federal Government 
specialists in supervision and inspection (T-50) was formed . This report 
is the result of its efforts . 

The effort expended by the members of Task Group T-50 in carrying out the 
study is gratefully acknowledged . 

This report of the Task Group has been reviewed and approved by the 
Federal Construction Council, and approved for publication in the public 
interest by the Building Research Advisory Board . 

Robinson Newcomb, Chairman 
Building Research Advisory Board 
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A .  Objectives 

I 
INTRODUCTION 

Objectives were to study current Government agency practices and pro­
cedures relating to supervision and inspection of Federal construction; 
to i denti fy areas most in need of i mprovement ; and to recommend prac­
tices and procedures to achieve more effective supervision and i nspec­
t ion. 

B. Scope/Limitations 

The broad range of Government procedures and practices relating to 
construction supervision and i nspection came under consideration. 
Ultimately , detailed examination was limited to a group of general 
subjects within each of which it was ascertained that problem areas 
exi st. 

c. Conduct of Study 

The study was conducted by a group of technical spec ialists from seven 
Federal agencies , each of whom is particularly knowledgeable concern­
ing superv ision and i nspection of construction. At the outset , thi s  
Task Group examined broad aspects of agency policy and procedures re­
lating to construct ion supervision; evaluated those in l i ght of actual 
practi ce ; then , on the basis of fi ndings plus collective exper ience 
and judgment , identi fied as a point of departure a number of areas , 
including the ones li�ted above under Scope/Limitations , as involvi ng 
the greatest need for i mprovement. To supplement Task Group expe­
ri ence , a detailed questionnaire , desi gned to el icit speci fic informa­
tion on current agency pract ices and procedures , was thereafter deve­
loped and directed to the agencies responsible for the largest portion 
of design and/or construction of Federal projects. 

Responses to the questionnai r e  were subsequently studied and evaluated 
by the Task Group. Resulting conclusions and recommendations , as well 
as related discussion , are presented in this report. 

D .  Organization o f  the Report 

Th is report compr ises : Section I, th is I ntroduct i on ; Sect i on I I , 
Conclusi ons and Recommendati ons, containing (without elab orat ion ) Task 
Group conclusions as to the nature of p roblems of sup ervision and i n -

1 
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spe ct i on ,  and recommendation s  for the solut i on of such problems ; and 
S ect i on III, Di s cus s ion , in which reasons for or explanat i on conc ern­
ing the conclus i ons and recommendat ions are pre s ent ed . A glo s s ary of 
terms used in connect i on with Federal construct ion work is appended . 

2 
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I I  
CONCLUSIONS AND RECOO>iENDATIONS 

Many of the problems encountered in Federal construction projects directly 
or indirectly stem from or are aggravated by agency practices and proce­
dures regarding supervision and inspection of construction. During its 
study, the Task Group attached major importance to those areas that con­
tribute to: Increased cost of construction ; inferior quality of materials 
and workmanship ; delay in construction ; inaccuracies in work ; and confu­
sion regarding responsibility and authority . 

Presented below without elaboration are conclusions regarding current 
practices and/or procedures in each of those areas of supervision and 
inspection where the Task Group has found a need for improvement, along 
with recommendations for solving the indicated problems. 

A. General Considerations 

1 .  Who Should Supervise and Inspect Government Projects 

Conclusions 

Given the circumstances peculiar to Federal construction, the 
needs and interests of the Government are best served when regular 
Government employees of the construction agency supervise and in­
spect Government construction projects. Utilization of an A-E 
firm in a supervision and inspection capacity--particularly in 
the absence of active and continuous monitoring by a representa­
tive of the responsible agency--frequently opens the way to dif­
ficulties which would be avoidable were agency personnel used 
instead. However, occasional retention of the design firm, or 
employment of an A-E firm, to provide supervision and inspection 
services on Government construction projects is justifiable and 
proper when the regular field staff of an agency is insufficient 
to meet the requirements of current projects. 

Recommendation 

Insofar as possible, field supervision and inspection of all 
Federal construction projects should be performed by the construc­
tion authority, utilizing its own personnel, or, on temporary ba­
sis, those of another construction agency (in accordance with 
recommendation on p .  19) .  However, when this approach is pre­
cluded by unavailability of the necessary personnel at either the 
construction authority or other agency, and a private professional 

3 

Copyright © National Academy of Sciences. All rights reserved.

Supervision and Inspection of Federal Construction
http://www.nap.edu/catalog.php?record_id=20274

http://www.nap.edu/catalog.php?record_id=20274


organi z at ion such as an A-E firm must thus b e  employed , a repre ­
s ent at ive of the construction authority should b e  as s igned as re­
s ident engineer . 

2. Relat i on ship s among Organi z at i on s  Involved in a Construct ion 
Proj ect 

Conclus ions 

Mi s under st andings and di sp ut e s  b etween personnel of the con struc­
t i on agency and of the user agency and/or de s ign organi z ation 
(Government or privat e ) have frequently ari s en from the lack of 
firm agreement , establi shed p r i or to the st art of the proj ect , 
on the limit s of  authority and ext ent o f  respons ibility o f  each 
organi z at i on involved . 

S imilarly , some o f  the di s s ati s fact i on expre s s ed by agencies  with 
regard to the quality of supervi s ion and inspection rece ived from 
archit ect ural- engineering firms ( and some of the irritat i on at 
demands for s e rv i c e  whi ch the A-E fi rm con s i ders beyond the obli ­
gat i on s  accepted under the con struct ion agreement ) are also fre­
quently due to incompletenes s  or lack of prec i s i on in contract 
doc ument s .  

Recommendat ions 

Reli anc e on oral or vaguely wr itten agreement s b etween the con­
struct i on authority and other concerned Government and private 
organi z at i ons regarding such matters as areas of respon s i b i lity 
and authority, procedur e s  to be followed ,  and proper lines and 
methods of commun i c ation , should b e  avoided. Such matters should , 
inst e ad ,  at all t ime s b e  carefully delineated in writt en agree­
ment s between the construct i on authority and other Government 
organi z at ions and/or b e  spelled out in contract s for servi ce with 
archit ectural- engineering firms . As a minimum, the following 
general prov i s ion s  should be included in all such agreement s and 
contract s :  

a .  That the construction authority has exclus ive re spons ib i lity 
for ens uring that all proj e ct work accords with the requi re­
ment s of contract doc ument s ; that no personnel from other 
organi zat i ons are permitt ed to commun i c at e  offi c i ally with 
the contractor , except as sp e c i f i c ally provided for in the 
written agreement or contract 

b .  That any change s to construct i on contract documents reque sted 
by u s er agency or des ign authority can be e ffect ed only 
through formal change order exec ut ed by the contract ing 
offic er , and that the followthrough on such changes is to be 
coordinated by the contract ing offic er with all organi zations 
having an int erest in the proj ect 
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c .  That it i s  within the p urvi ew of the construct ion author ity 
to e ffect any change s which will not in any way alt er the 
bas i c  s c op e  of the contract doc uments or the funct i onal re­
quirement s of the facility , and whi ch are within funding 
limit s ; that , however , all othe r change s require p r i or 
approval of user agency and/or de s i gn authority. 

In p art i c ular , the contr act with an A-E firm ret ained for fi eld 
sup e rv i s ion and insp e ct i on should provide that a spe c i fi c  number 
of s upervi s ion and insp e ct i on personnel will b e  s upp l i ed to the 
proj ect for sp ecifically defined periods ; that such per s onnel 
will me et cert ain agreed-to-minimum qual i f i c at i ons ; and that 
as s i gnment of s uch p er s onnel will be s ubj ect to rev i ew and approv­
al by the con s t r uct ion authority. 

S imilarly , the contract or agr eement under whi ch an A-E fi rm or 
a Government organ i z at i on de s i gns a proj ect should require that 
the de s ign organi zat i on ,  whether Government or private , will be 
available- - e ither by app earance of app ropriate personnel at the 
p roj ect s ite or by prompt reply to all communication s  from the 
field- -to answer questi on s  and as s i st fi eld s up ervi s ion in solu­
t i on of de s ign- relat ed p roblems as such may ari s e . 

B. Organi zat ion , Re spons ib i lity and Authority , and Quali fi c at i ons of  
F i eld S upervisory St aff 

1 . Organi z at i on of St aff 

Conclu s i on 

Performance of the fi eld s upervi s ory st aff , and cons equently the 
quality of construct ion , are advers ely affected on many Govern­
ment proj ect s  when as s ignment of fi eld supervi sory personnel 
reflect s : E st abli shment of st aff s i z e  primari ly from con s idera­
t i on s  o f  p roj ect s i z e  and budget ; det e rminat i on of staff compo­
s it ion on the bas i s  of rigid organ i z at i on chart s ; omi s s i on from 
the st aff of p ersonnel needed to perform p arti cular and/or sp e­
c i al i z ed functi ons ; delay in s elect i on of basic staff unt il 
construct i on is imminent . 

Recommendations 

All factors influenc ing requir ement s for field supervis ion and 
insp e ct ion should be cons idered in det ermining st aff s i z e  and 
composition , including but not limited to : Typ e and t echnic al 
complexity of work involved ; proj ect s cheduling ; profi c i ency 
and dep endab ility of contr actor ; quality of work p roduced by 
trade s and crafts ; geographic al loc at i on ;  and qualifi c ation s  of 
available staff personnel , as well as s i z e  and budget of the 
p roj ect . 
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A bas i c  staff of key personnel , compri s ing the re s i dent engineer 
and princ ip al  a s s i stant s , should be a s s igned to a proj e ct well 
in advance of contract award , to e nsure ample t ime for familiar­
i zation with the contract doc ument s and with the proj ect site 
before construct ion begins . (The number of as s i stant s  and the 
type s as s i gned to the resident engineer should be  det ermined , to 
the ext ent po s s ible or p ract i c able , on the bas i s  of informati on 
available at the start of a proj e ct concerning the factors men­
t i oned above , and with due con s iderat i on for the recommendat ions 
of the de s i gnated re s ident engineer . ) 

S i z e  of the overall staff should remain flexible throughout the 
term of the proj ect , with personn el numbers and type s  a s s igned 
to the various branche s of work adj usted to suit p art i cular re­
qui rement s at any given per iod of construct ion . 

In determination of the types of personnel required for adequat e  
staffing of a proj ect , s afety should b e  con s idered as a spe c i a l­
i z ed funct ion requi ring the services of an indiv idual quali fi ed 
through training and exp erien c e  to pre s cribe s afety pract i c e s  and 
procedure s  and to a s s ume overall re sponsibility for enforcement 
of s afety regulat i ons . On large and/or hazardous proj ect s , a 
s afety spe c i al i s t  should be as s igned to the staff on full-t ime 
b as i s . For any proj ect on whi ch , by virtue of s i z e  or nat ure , 
a full-t ime s afety inspector i s  not warrant ed ,  a sp ecialist should 
be a s s i gned on a part -t ime bas i s ; however , c are should be exer­
c i s ed that no one indiv idual is called upon to fill more such 
p art-time a s s ignment s conc urrently than can be effic iently and 
effect ively handled . 

In addition , admini strat ive and/or cler i c al as s i stant s should b e  
as s igned to field sup ervi s ion staffs , in order t o  free the re s i ­
dent engineer and t e chni c al as s i stant s  for c omplet e conc entrat ion 
on primary dut i e s  and re spons ib ilit i e s . 1 

Author ity to s elect ,  recruit , hire , and a s s ign fi eld s upervisory 
personn el should , under all c i r c umstanc e s , be retained and exer­
c i s ed by the c entral or regional offi c e  of the con struct ion 
agency ; however , the de s i gnated r e s i dent engineer should b e  
afforded opportunity t o  make recommendations regarding as s ignment 
of fi eld p ersonnel and such recommendat i ons should b e  given due 
cons iderat i on . 

lif the alt ernat ive Task Group solution regarding enforcement of labor 
laws (footnot e 2, p .  8)  is accepted, staff as s i st ant s to handle labor 
matt er s will also be needed . 
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2 . Respon s i b ility and Authority 

Conclus ion 

Cons iderable delay and confus ion on some Government con struct ion 
proj ect s , and many of the morale problems of fi eld s up e rv i sory 
forc e s , are attributable to failure to grant the re s i dent engineer 
author ity commensurate with the broad responsibilit i e s  generally 
as s i gned e ither explic itly or impli c itly . 

Recommendat ion s  

The formally stated respons ibilit i e s  of the re s ident engineer 
shou ld include the following items : 

a .  Enforc ing compli ance with plan s , spec i fi c at ions , and general 
provi s ions of contracts for the proj ect . 

b .  Ens uring proj ect progre s s  according to s chedule . 

c .  Arranging with other organi z ation s  for reviews , approvals , 
and tests  requi red in connection with the proj ect . 

d .  Managing the field offi c e  in accordance with agency regula­
tion s . 

e .  Effecting correction of errors , omi s s ions , o r  overs ight s 
found in the plans and spe c i fi c at ions - -by direct act ion i f  
within delegat ed authority , or , i f  not , b y  request ing act ion 
of other s . 

For effective di s charge of such respon s ib ility , the r e s ident 
engineer should b e  recogni z ed as the fi eld r epresentat ive of the 
contracting o fficer and should be de legat ed authority commen­
surate with his qualifi c ation s  and c apab ilit i e s  to accompli sh 
the following : 

a .  Interpret contract drawings and sp e c i fi c at i ons 

b .  Rej ect work wh i ch i s  of infer ior quality or whi ch otherwi s e  
fails to meet contract requirement s 

c .  Stop work in progres s  when cont inuation s e ems likely t o  re­
sult in an unde s irab le element of con structi on whi ch would 
be di ffi c ult to correct , or when s afety cons iderat i on s  war­
rant such stoppage 

d .  Direct contractor attent ion to tho s e  areas where effective 
coordination is nec e s s ary to achieve des ired result s - -without , 
however , re spon s ib ility or authority to direct operation or 
coordination of contractor work 
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e. Recommend disbursal o� payments to the contractor on the 
basis o� work completed and accepted, or withholding o� such 
payments where work is uncompleted or is, �or any reason, 
deemed unacceptable 

�. Give �inal approval o� shop drawings, materials, samples, and 
similar items submitted by the contractor1 

g. Assign responsibility and delegate authority to assistants 
in accordance with individual capabilities and particular 
talents 

h. Initiate and negotiate potential changes to the contract and, 
within limits prescribed by each agency, approve and implement 
such changes and authorize associated payments and extensions 
o� time. 

In all cases, the authority delegated to the resident engineer 
should be commensurate with assigned responsibilities; whenever 
a construction agency, �or any reason, sees �it to limit the 
authority o� the resident engineer on a proj ect, the area o� 
assigned responsibility should also be comparably limited. 

The resident engineer should be le� �ree o� any responsibilities 
not directly related to supervision and inspection o� construc­
tion, particularly responsibility �or contractor labor and em­
ployment practices. In this area, the sole �unction o� the resi­
dent engineer should be the reporting through appropriate chan­
nels, to the Government department having primary responsibility 
�or en�orcement o� applicable laws or directives,2 o� any viola­
tions detected in the normal course of work. 

3 . Quali�ications o� Field Supervisory Personnel 

Conclusion 

Utilization by agencies o� nonprofessional or subpro�essional 
personnel as resident engineers and field staf� engineers is no 
longer j usti�iable, in view of the complex nature o� modern 

1Whenever an ample complement o� quali�ied personnel is available on the 
sta�f o� the resident engineer, per�ormance of preapproval checking o� 
shop drawings �or selected materials and equipment may (but does not 
have to) be le� to that sta�f. Lacking such sta�� quali�ication, pre­
approved checking should be per�ormed by the design agency (see p. 15) . 

2An alternative solution would be �or the cognizant Government agency to 
provide funding to construction agencies �or expenses incurred in retain­
ing and assigning quali�ied personnel with speci�ic responsibility �or 
polic�ng o� contractor labor practices. 
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b uilding t echnology and the r e spon s ib ility and author ity whi ch 
s uch p e r s onnel are expected to ac c ept and exerc i s e.  

Re c o mmendat ion s  

The vari ous members  of fi eld sup e rv i sory st affs should b e  r e ­
qui red t o  pos s e s s  the following minimum quali ficat i ons : 

a.  Res ident engineers should be profe s s ional engine ers ( as de­
fined by the u. S .  Civil Serv i c e  Co mmi s s ion ) ,lwith s ub stan­
t i al admini strat ive ab ility plus exten s i ve e xp e ri ence in 
s up e rvi s ion o f  con s t ruction proj ect s ,  including famili arity 
with Government work . Techni cal compet enc e should have b e en 
s at i s factorily demonstrated pri or t o  as s ig nment as a res i dent 
enginee r,  together with the ab ility to repre s ent the agency 
di plomat ic ally in the fi eld and to s e cure cont r a ctor compli ­
ance with the requi rement s o f  contract do c ument s .  

The extent and nat ure o f  indiv i dual exp e r i ence and the 
pos s e s s i on o f  the at tribut e s  li st ed should be con s idered in re­
lat i on to proj ect s i z e and complexity ; in no  case  should an 
indivi dual po s s e s s ing le s s  than the min imum profe s s i onal 
quali fi c at i ons be as s igned to a construction p roj ect as re­
s ident engineer . 

b .  Each fi eld st aff engineer should pos s e s s  the educ at ion and 
exp e ri ence ne ce s s ary for e ffe ct ive s upervi s ion o f  the bran ch 
o f  work to whi ch a s s i gnment i s  made . 

Fi eld staff engineers sho uld b e  t e chni cally comp et ent to 
furni sh engine ering det ails , recogn i z e  imp rop er cons truction, 
pre s cr ib e  p rocedures and methods requi red in solution of fi eld 
pro blems , prov i de profe s s ional advice to the r e s i dent engineer,  
s upervi s e  and train s ubordinat e s , and, in addit ion ,  should be 
cap able of de aling diplomat i c ally and effe ct ively with the 
contractor .  

c . Inspectors should pos s e s s  t raining and exp eri enc e s uffi cient 
to en s ure recognit i on of improper construct i on ;  should be 
cap able o f  reading plan s  and comprehending sp eci fications ; 
and should be parti cularly exp e r i enced i n  the trade (within 
a branch of work ) to whi ch as s i gnment is made . 

1Under Civil S ervi c e  Commi s s i on regulat ions , an architect or other con­
struct i on-ori ent ed indivi dual , meet ing sp e c i fied requi rement s of educ a­
t i on and/or exp erience - - as well as a graduat e engineer- -may qual i fy as 
a profe s s ional engineer and thus be eligible for the position of r e s i ­
dent engineer . 
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c. Conduct of Sup e rv i s ion and Inspect ion 

1. Channels o f  Commun i c at ion 

Conclus ions 

Failure to e stabli sh proper or clearly defined channels of commu­
n i c at i on b etween f i eld supervi sory forc e s  and other organ i z at i ons 
or individuals having re spon sibilit i e s  in a proj ect has , in many 
instanc e s , contributed to delay , error , and mi sunderstanding . 
S imilarly , unauthori zed or erroneous st atement s , made by field 
s up e rvi s ory p e r s onnel to pers onnel of other Government or p rivate 
organi z at i ons , have re sult ed i n  mi sunderst andings and in rep ercus ­
s ions that were both unant i c ip at ed and unde s i rable .  

Recommendation s  

Definit e pro cedures  sho uld be establi shed governing communi c at ions 
b etween field s up e rvi sory st aff p e r sonnel and organ i z at i on s  other 
than the c ons truct ion agency ( or indivi dual s ) having or expre s s ing 
int ere st in the proj ect . Insofar as pract i c able , such procedure s  
should include the following prov i s ion s : 

a .  The r e s ident engineer should report to and rece ive instruc­
t i ons  from only one source of higher authority . 

b .  All commun i c at i ons from us er agency personnel , the p ubl i c , 
publ i c  o ffi c i als , or others , which may either emb arra s s  or 
inadvert ently c ommit a higher echelon of the con struct ion 
agency , should b e  referred to higher author ity for answering . 

c .  A channel of communi cat ion should b e  e s t abli shed p roviding 
dir ect cont act b etwe en re s i dent engineer and de s igner , per­
mitt ing exp edit i ous exchange of informat ion conc erning field 
p roblems affect ing de s ign . 

d.  Channels of commun i c at ion b etween Government and contractor 
field p e r s onnel should be establi shed and agreed upon by all 
conc erned and should be uti l i z ed without unauthori z ed exc ep ­
t i on throughout the con struct ion period . In  p art i c ular , con­
struct ion agency personnel should confine commun i c at ion s to 
the appropriat e  level of contr actor supervi s i on ;  should never 
i s sue inst ruct ion to wor kmen ; and should l imit to br i e f  ex­
changes any conver s ations intended to promot e fri endly rela­
t ion s with personnel not on a level appropriat e  for communi ­
c at i on . 
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2. Part-Time Supervision and Inspection 

Conclusion 

Although assignment o� personnel on a part-time basis to super­
vise and inspect a construction project, or a segment o� a pro­
ject, is frequently justi�iable and proper when a job is limited 
in size and/or free o� complexities, di��iculties have resulted 
when part-time supervision and inspection personnel are employed 
in situations where �-time duty is needed to ensure satis�ac­
tory work. Also, in many cases where part-time supervision and 
inspection would otherwise s��ice, e��ectiveness is diminished 
almost to the vanishing point by visits to the job site made too 
infrequently to meet the need or on such regular schedule that 
the timing o� visits can be readily anticipated. 

Recommendation 

Part-time supervision and inspection should be employed only when 
a project is neither large enough nor complex enough to justi�y 
assignment o� personnel on a fUll-time basis. Size and complexity 
should not, however, be the only criteria; such �actors as the 
record o� contractor per�ormance should also be considered be�ore 
a decision to use part-time supervision and inspection is reached. 
Moreover, i� there are indications a�er a project has started 
that satis�actory results are not being obtained by use o� the 
part-time approach, �-time supervisors/inspectors should be 
immediately assigned. 

When part-time supervision and inspection are employed, special 
e��ort should be made to ensure that the quality o� work done is 
not adversely a��ected by the �act that a Government representa­
tive is not on hand at all times. In particular, visits to the 
job site should be made without prior announcement, and on a 
varying schedule, but with s��icient frequency to ensure compli­
ance with contract requirements. 

3 .  Personnel Assignment: Area vs. Branch o� Work 

Conclusions 

Better supervision and inspection are generally obtained When 
individual assignments are made in accordance with �amiliarity 
with a particular branch o� work (e.g., mechanical, electrical) , 
instead o� entailing the overseeing o� all work being done in an 
area o� a project. Area assignments are justi�iable and proper 
only when a project is relatively spread out and the work being 
done does not require specialized knowledge in di��erent branches. 
The practice--�ollowed on occasion in some agencies--o� assigning 
on the basis o� area in the absence o� these conditions is not 
justi�iable. 
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Recommendation 

Sup e rv i s i on and in sp ection personnel should , as a rule , b e  
a s s i gned re spons ib i l ity only for bran ches of work with with train­
ing and expe r i ence p rovide as surance of famili arity . Re spons ibi­
lity should be as si gned for all work be ing carri ed out in an area 
of a p roj ect only i f  the work is  conne cted with or relat ed to the 
sp ecial ity of a s s i gnee ; i s  relat ively s imple in nature ; and , even 
then , only i f  thi s ba s i s  of as s ignment seems just i fi ed by c ircum­
st ances ( e . g. , in a spread- out proj ect ) . 

4. On-the - Job Meet ings 

Conclu s i on 

Although there i s  unanimity of agency endorse ment of the princ iple 
o f  holding progre s s  meet ings for resolving problems and eliminat ­
ing mis underst anding s , much o r  all o f  the pot ent i al value b ecomes 
lost when s uch meet ings are held only after urgent diffi c ult i e s  
have ari s en . 

· 

Recommendat ion 

Formally planned on-the- j ob me et ings , convened periodi cally in 
accordanc e wit h a predet ermined schedule , should be held on all 
proj ect s of any appre c i able s i z e  and attended by all p art ie s  who s e  
int e re sts  are involved . The frequency o f  such meet ings should 
b e  det e rmined by the s i ze and complexity of the j ob ,  the demon­
st rated ab il it y of the field s upervi sory st aff ,  the re cord of 
p erformance of the contractor , and any relevant cons iderat i on pe­
cul i ar t o  the agency. The records or minut e s  of the s e  me et ings 
sho uld c ontain det ails of any result ing agreement s or de c i s ions 
and the procedure to be followed for implementat ion . 

5. F i eld Records , Report s ,  and A dmin i strat ive Manuals 

Conclus ions  

Although all agen c i e s  requi re that field supervi sory for c e s  main­
t ain records and regularly report to central or di str ict offi ces  
on proj ect act iv it i e s , the pres cribed s cope of records and re­
p ort s , and the procedure s for transmitt al and di ss emination to 
all p art i e s  concerned with the proj ect , are inadequate in many 
c a s e s  to serve the needs of tho s e  having respon s ib ilit i e s  in the 
p roj ect- - e . g. , due to the manner in which reports are prep ared , 
rev i ewed and filed , vital informat ion with regard to a proj ect 
i s  somet imes overlooked and nece s s ary correct ive act ion not taken . 

Fi eld sup e rv i s ory personnel cannot be expected con s i st ently to 
maintain correct re cords , p ursue appropriate procedur e s , and 
s ubmit required report s without benefit of admini strat ive and 
procedural man uals whi ch promulgate agency-wide approved methods . 
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Rec ommendat ion 

Instruct ions should be i s sued for·maintenance of complet e and 
accurat e  records and preparat i on of report s for each construct ion 
proj ect . Such instruct ion s  should b e  include d in admini s trative 
manuals i s s ued to guide fi eld p e r sonnel in conforming to an agency 
wide filing syst em ,  corre spondence format , and uniform syst em of 
report ing and accounting . l 

Report s should contain all fact s pert inent to the proj e ct and 
should b e  transmitted to higher- echelon s up ervi s ion in a manner 
that will ensure t imely and effect ive communic ation . Every re­
p ort , doc ument ed with pertinent support ing informat ion or ev idenc e ,  
should be s ent , in accordance with a predet ermined schedule , to 
the office having the next hi gher level of respon s ib ility . Cop i e s  
o f  doc ument ed report s relevant t o  exi st ing o r  po �ent i al problem 
areas should be forwarded immediately and di rectly to the appro­
pri at e  authority for act ion , and cop i e s  of corr e spondence ini ti a t­
ing act ion on a p ro j ect should be available to the fi eld s uperv i ­
s ory st aff to en s ure availab ility of adequate informat ion.  

Complete and ac curat e hi stor i c al re cords should b e  maintained to 
preclude lat er mi s concept ions concerning methods and p rogre s s  of 
c onstruct i on . To thi s  end , entries into the daily log should 
include , but not be re stri cted to , the following : 

Contractor Act ivit i e s  

Op erations , b y  trade 
N umb er of workmen employed , by trade 
Equipment on j ob ,  with ho urs of ut ili zat i on 

Sup e rv i s ion and Insp e ction 

Actual or pot ent i al delays 
Contractor'violations and/or work rej ect ed 
Signifi cant inst ruct ions to cont ractor p ersonnel 
Any authori zed and/or pot ent ial change orders 
As s i gnment s of inspe ct i on p e rsonnel 
Mater i al received- - ac c ept ed or rej ected 
T e st reports or res ult s 
S amples and other s ubmi s s ions - - status 

l While admini strat ive manuals are cons idered definitely worthwhile and 
n eeded , the val ue of t echni cal manuals which de s crib e proper inspection 
pract i c e s  has b e en questioned , primarily on the ground that such manuals 
might in some cas e s  recommend proc edure s  whi ch conflict with proj ect 
sp ecifi cations . The Task Group doe s not believe that us e of such manuals 
should nec e s s arily b e  di s cont inued ; however , spe c i al c are should be 
t aken in p rep aration of manual s to ens ure against creation of p o s s ible 

.confli ct with spe c i ficat ions . 
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General In�ormation 

Brief description of weather 
Visitors, including names and purpose o� visit 
Any unusual happenings. 

6. Provision o� Inspection Aids 

Conclusions 

E�fectiveness o� �ield supervisory forces has, in some instances, 
been limited by failure to provide such �orce s with all o� the 
equipment and other inspection aids necessary �or accurate evalua­
tion of the work--with the result that construction error s and 
deviations from contract requirements can much more readily escape 
detection. Conversely, when field supervisors aqd inspectors are 
allowed or encouraged to rely on check lists to direct and govern 
the scope and detail o� inspection procedure s ,  the resulting 
tendency is to discourage the application of good j udgment gained 
through training and experience. 

Recommendations 

Field supervisory personnel should be provided the inspection 
aids nece s s ary to thorough evaluation o� the work. A basic list 
of inspection aids should be prepared and should be expanded as 
necessary to meet the requirements of large and/or complex pro­
j ects ; as a minimum, the following should be included: 

Standard Federal Specifications and other referenced 
speci�ications related to the job 

Building, sanitary, and electrical codes, when appli cable 

Agency policy and administrative manuals 

Bas i c  re �e rence tables 

Bas ic drafting instruments and equipment 

Bas ic measuring devices--tapes, rules, calipers 

Transit and level 

Ten-foot metal straight edge 

Concret e slump cone and rod 

Any special clothing required to facilitate thorough 
inspection 

Engine er's hamme r ,  nai ls , cord , and keel . 
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The field supervisory staff should be furnished sufficient copies 
of contract drawings, specifications, and shop drawings, as well 
as changes thereto, for each staff, member to have a set pertaining 
to his branch of work, in order to obviate the need for frequent 
trips to the project office to check details. Use of check lists 
should be limited in application to items of repetitive nature 
(e.g., concrete slump tests, periodic preparation of concrete 

test cylinders, inspection of reinforcing materials prior to 
installation ), or as a reminder of items of work requiring cor­
rection or completion toward the end of the construction period. 

7 . Contractor Submittals, Mill Inspection and Laboratory Testing 

Conclusions 

Current practices and procedures regarding checking and approval 
of shop drawings, materials, samples, and submittals, conduct of 
mill and plant inspections, and testing of materials, prefabri­
cated items, and manufactured equipment are in many cases inade­
quate to ensure against violation of specification requirements 
and/or design intent. Specifically, current practices and pro­
cedures have resulted in disputes between construction and design 
agency personnel concerning acceptability of items submitted by 
contractors, and authority and responsibility in this area; in­
sufficient mill and plant inspections; too heavy reliance on 
contractors to provide quality control tests; acceptance of un­
verified performance information supplied by manufacturers. 

Reconmendations 

Agencies should jointly undertake a broad study of the whole 
question of ways to ensure quality of materials, prefabricated 
items, and manufactured equipment used on construction projects, 
with the objective of developing consistent, rational, and 

easily applied practices and procedures for all agencies to 
follow. In the meantime, agencies should take the following 
steps to overcame the most serious shortcomings which exist: 

a. The resident engineer, under authority delegated by the 
contracting officer, should have the right and responsibility 
of final approval of all information and materials submitted 
as evidence of the suitability of products proposed for use 
by the contractor--e.g., all shop drawings, product-descrip­
tive literature, samples, and similar items. Although 
checking of such submissions may be permitted to devolve on 
the resident engineer when staff is adequate, responsibility 
for review of shop drawings and other submissions should 
otherwise always rest with the design agency. Where critical 
technical considerations are involved, review and recommen­
dation by the design agency should be a requisite prior to 
final approval by the resident engineer. Wherever possible, 
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those items of construction requ�r�ng review by the design 
agency prior to final approval should be so des ignated in 
advance of construction. In addition, the resident engineer 
should have the option of obtaining design agency review and 
recommendations on any other item prior to final approval. 

b. Construction· contracts should include provisions that ensure 
access by Government personnel, at the option of the con­
struction agency, to mill or plant for the purpose of in­
specting contract materials and fabrications. Agencies should 
exercise this right of inspection whenever the critical na­
tur e  of the material or product or other circumstance warrants 
such action. To facilitat e Government inspection of materials 
and manufactured items for construction projects, a combined 
directory of agency mill and plant inspection organizations 
should be established, similar in scope to the Defense Con­
tract Administration Services Organi zation Directory. This 
directory should provide information concerning inspection 
and testing facilities of each org anization, along with 
details conc erning service charges, channels of communication, 
and required procedure for securing services. Whenever an 
agency has need for plant inspection services, the directory 
should be used for guidance, and th e organiz ation which can 
perform the servic es at least cost to the Government should 
be requested to make the inspection ; the services of such 
facilities should be made available whenever mutually agree­
able to both the construction agencies and the testing faci­
lities. 

c. Any contractual requirements that contractors provide for 
material testing and quality control should be discontinued. 
Agencies should assume complete control over testing by 
either conducting tests in their own facilities, or by di­
rectly retaining outside professional t esting services. Pro­
visions in the Armed Services Procurement Regulations, or 
the regulations of other agencies, which conflict with this 
desideratum should be modified accordingly. 

D. Obtaining and Retaining Field Personnel 

Conclusion 

The recurring shortage, experienced by most agencies, of personnel 
well qualified in engineering specialties, construction procedures, 
and administration, presents a problem of considerable magnitude. 
Several interrelated factors contribute to the personnel problems 
of construction agencies--ineffective recruitment methods, compounded 
by pay scales noncompetitive with those of industry; inability to 
retain competent personnel due to manageme�t practices, working con­
ditions, and fluctuation in volume of construction; inadequate and 
misdirected training programs; and lack of interagency cooperation 
directed toward balancing of personnel requirements. 
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Recommendation 

All agency practices connected with personnel matters relating to 
supervision and inspection should be reexamined , with a view toward 
securing an adequate supply of qualified staff personnel. In parti­
cular, every effort should be made to ensure that practices encom­
passed in each of the following four areas of personnel management 
are implemented : 

1 .  Recruitmentl 

Instead of relying only on the Civil Service Commission roster 
of applicants to obtain field personnel, agencies should insti­

tute a dyn amic recruiting program, making use, for example, of 
the following methods: 

a. Dissemination throughout the Government structure of infor­
mation relevant to employment opportunities 

b. Direct advertising in appropriate news media and national 
magazines 

c. Recruiting drives among undergraduates at colleges and other 
schools. 

2 . Retention of Qualified Personnel 

To reduce the loss of personnel from resignations , agencies 
should work to eliminate the causes of low morale and dissatis­
faction, in particular by 

a. Ensuring payment to field personnel of salary and wage scales 
commensurate with assigned responsibilities and competitive 
with those established for comparable work in other sect ors 
of the construction industry. Toward this end, agencies 
should joint!y re quest that the Civil Service Commission 
declare the employment situation in construction supervision 
and inspection to be acute, and t ake appropriate steps to 
raise salaries and wages of both professional and nonprofes­
sional personnel sufficient to attract and retain well quali­
fied individuals. 

b. Jointly seeking partial exemption of field personnel from 
provisions of Federal annual leave regulations which limit 
the amount of accumulated annual leave that can be carried 
over from one year to the next, to enable field personnel to 

1 Recruiting would of course be made easier if the modifications in wages, 
pay scales, and leave practices recommended below under Retention of 
Qualified Personnel were also put into effect. 

17 

Copyright © National Academy of Sciences. All rights reserved.

Supervision and Inspection of Federal Construction
http://www.nap.edu/catalog.php?record_id=20274

http://www.nap.edu/catalog.php?record_id=20274


work continuously for extended periods on long-term construc­
tion projects without loss of annual leave time . ( Such exemp­
tion should cease upon completion of the work, or at such 
time as leave can be taken without danger to quality or pro­
gress of construction ; at that tim e, or within a reasonable 
period , supervisors and inspectors should be required to use 
all leave in excess of what is normally retainable under 
regulations . ) 

c. Ensuring that field personnel are always provided with a 
field office and facilities providing adequate space, light, 
reasonable physical comfort, and other appropriate basic 
amenities. 

d .  Provision to field personnel of opportunity for technical 
and professional growth and subsequent promo�ion, through 
judicious selection of job assignments and by making improved 
training and educational programs available (see 3 below ) . 

e .  Jointly seeking appropriate liberalization of regulations to 
effect full reimbursement for expenses incurred in Govern­
ment-initiated transfer, including moving , storage, temporary 
living accommodations , and incidentals.1 

f .  Adoption of those recommendations made elsewhere in this 
report which affect morale. 

3. Training and Educational Programs 

Agencies should develop meaningful educational and training 
programs relating to supervision and inspection, and those person­
nel demonstrating a capacity for growth should be given opportu­
nity, and be strongly encouraged, to take advantage of such pro­
grams. Educational program should permit personnel to obtain, 
at Government eXDense or on cost-sharing basis, formal education 
aimed at professional development . Training programs should be 
directed toward improving the technical knowledge and adminis­
trative skills required to cope with specific supervision and 
inspection problems of contemporary construction. An additional 
program should be developed by which engineering trainees 
(usually recent college graduates ) can be given on-the-job 
training, on a planned basis, under the guidance of experienced 
and competent professional personnel, in all aspects of super­
vision and inspection work--both in the field and at the central 
office. 

l Such regulations have recently been liberali zed to a degree, but further 
broadening of reimbursement arrangements is necessary. 
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The organizati on of educational and training programs, and, 
where appropriate, actual instruction, should be the responsibi­
lity of the senior engineers of the agency involved, with the 
agency personnel department handling only administrative details. 

4 .  Clearing House for Exchange of Agency S upervision and Inspection 
Personnel 

A cooperative interagency central clearing house should be 
established to facilitate both permanent transfers and temporary 
exchanges of qualified field personnel between agencies, as a 
means of partially overcoming the difficulties caused by the 
fluctuations inherent in construction activity. 

This clearing house should maintain, and periodically disseminate 
throughout the agencies, a current list of permanent construction 
positions for which applications are being invited by each agency, 
as well as one of qualified Federal constructi on employees- - with 
eligibility status of each--who are available for employment by 
reason of actual or impending reductions in force, or desire for 
transfer or promotion ; together with information concerning short­
term personnel needs, broken down by agency, plus a list of field 
personnel available for loan, with qualifications. 

Each agency should take whatever steps are appropriate for its 
organization to ensure that all pertinent information is promptly 
sent to the clearing house, and that optimum use is made of the 
information it provides, with a view toward assisting displaced 
personnel to find new assignments within the Government; and/or 
secur ing personnel suited by qualification and ( where pertinent ) 
location to fill immediate agency needs without transfer of per­
sonne l. 

E .  Preventing Repetitive Deficiencies 

1 .  Monitoring and Evaluation o f  Performance o f  Field Supervisory 
Forces 

Conclusi on 

Higher echelons of agencies have in some instances been ineffec­
tive in monitoring and evaluating the performance and field supe� 
visory personnel, because of inadequate methods and procedures 
for maintaining awareness of on-the-job conditions, generally 
the result of infrequent and perfunctory visits to the project . 

Recommendation 

The responsible agency administrator or his representative should 
visit the project site periodically and frequently enough to ob­
serve all major segments of construction . Actual field condi­
t ions should be carefully noted for comparison with those re� 
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ported by fi eld sup e rv 1 s 1on . All f inding s should be rec orded 
in written report s to s erve as doc umentary b ackground for correc­
t ive action ( or commendat ion ) a s  may b e  appropri at e . 

In addition ,  u s er agen cy fe edback informat ion regarding quality 
o f  construct ion should b e  utili zed a s  a me an s  of evaluat ing per­
formanc e of fi eld s up erv i s ion . All information conc erning de ­
fi c i enc i e s  whi ch may relate to field s uperv i s ion and in sp ect ion 
pract i c e s  and procedure s  should b e  evaluat ed by tho s e  re sp on s ible 
for direct ing field act iv it i e s ; approp r i ate act ion should b e  
t aken as  indi c ated t o  correct o r  t o  di scourage cont inuanc e of 
such deficienc i e s . 

2. Evaluat ion and Ut ili zati on of Performance I nformat i on 

Conclusion 

De fi c i en c i e s  as soc i ated with construct ion mat eri als and pract i c e s  
recur int ermitt ently b e c ause of eithe r lack of effect ive agency 
mechani s ms for obtaining , proc e s s ing , and evaluat ing feedback 
informat i on ,  or failure fully to ut i l i z e  exi st ing procedure s .  

Recommendati on 

E ach F ede ral construct i on agency should e st abli sh and a s s idu­
ously ut ili ze  a me chan i sm for proc e s s ing feedb ack information 
conc erning performance of mat eri al s  and equ ipment incorporated 
into constr uct ion . Quali fied t e chni c al cent ral- o ffice personn el 
should be as s igned re spons ib i lity fo r r evi ew and evaluat ion of 
defi c i enc i es in mat erials , equipment , and/or const ruct ion prac­
t i ce s ,  as reported e ither by field sup erv i s ory and inspect i on 
for c e s  during the construct ion p eriod or by us er agency per son­
nel after accept ance and oc cup ancy of the fac ility . Correct ive 
act ion should b e t aken by appropri ate author ity to ens ure that 
such defi c i enci e s  do not re cur in de s i gn , spec i fi cat i on s , or 
con st ruct i on . Each agency should obt ain the cooperat i on of all 
s ubordinat e  branches or organi zat ions in order to fac ilitat e  
exchange of information on both problems and solut ion s . 

3 .  Di s seminat ion of Performance Informat ion 

Conclus i on 

Opportunity for improvement in de sign and construct ion i s  fre ­
quently lo st b ecause of failure of ag enc i e s  to int erchange in­
format ion relevant to mat erials , as  well as  to p rocedure 
pract ic e s  develop ed in the cour s e  of con struct ion act ivit i e s . 
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Recommendat ion 

All construct ion agen c i e s  should cooperat ively establi sh a 
me chani sm for di s s eminat ing fact s and findings conc erning mat e ­
rials , p rocedures ,  an d  pract ic e s  as soc iated with de s i gn and/or 
con structi on of Federal proj ect s . Informat ion concerning im­
provement s or defi c i enci e s  in any area affecting des i gn or con­
struct i on should be exchanged through a clearing house arrange­
ment and/or an interagency group as s igned re spons ibility for 
p eriodically reviewing and di s s eminat ing to all agenci e s  the 
findings and data developed by each . Agen c i e s  should exchange 
ideas and knowledge concerning construct ion problems and tech­
nique s of mutual interest with private organ i z ations , such as 
assoc i at ion s . Thi s exchange should be effected through a j oint 
agency- industry t ask force set up for the purpose and meet ing 
periodically� as in the pre s ent arrangement of the Federal F i re 
Counc i l . 

F .  Procedure for Adopt ing Certain Rec ommendat ion s  Contained in Thi s  
Report 

Recommendation 

The Federal construct ion agen c i e s  should e st abli sh an int eragency 
committee to give c ons iderat ion to tho s e  recommendation s  cont ained 
in thi s  report that require j oint act ion , parti cularly interchange 
of sup erv i s ion and insp e ct i on personnel ; coop eration in recruitment 
of personnel ; app eal s  to the Civil S ervice Commi s s ion for improvement 
in pay s c al e s  and relaxation of regulat ions governing ac cumulat ed 
annual leave ; changes in re spon s ibility for and methods of enforce­
ment of labor laws ; and interchanging of information concerning con­
struct ion materi al s , p rocedure s ,  and pract i c e s . Effort s of thi s 
committee should be directed toward furthering awaren e s s  and under­
st anding of the problems involved , devis ing methods and p rocedur e s  
for implement at i on , an d  fostering adopt ion of accepted recommenda­
tions . 
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III 
DIS CUSSION 

Although thi s report i s  con cerned solely with superv1 s 1on and inspect ion 
or Federal construct i on proj ect s , the st ep s  that precede actual construc­
tion are enumerat ed b elow ror clariri c at i on or the fUnct i on s  p errormed 
by each organi z ation sharing in int erest or responsibilit y .  Regardles s  
o f  the agency involved , most Government construct ion proj ect s  will in­
volve the rollowing step s , although not nec e s s arily always in the s ame 
s equenc e : 

1 .  Us er agency recogni z e s  need ror construct i on . 

2.  Us er agency , with or without as s i st anc e  of de s ign agency or 
authority, e stablishes des ign c riteria and prep ares preliminary 
estimat e of cost . 

3 .  User agency , with as s i st ance of design authority, det ermines 
reas ib ility or p roj ect . 

4 . Us er agency request s Congr e s s i onal author i z at i on and fUnds ror 
de sign or proj ect . 

5 . Des ign authority or p rivat e architectural- engineering firm pre ­
p ares preliminary drawings . 

6 .  User agency accept s preliminary des ign . 

7 . De s ign authority and us er agency prepare cost estimate and pre ­
liminary const ruct ion t ime s chedule . 

8 . U s er agency request s Congr e s s i onal appropri at i on or construct i on 
fUnds . 

9 . Design authorit y  or private A-E firm prep are s  rinal working 
drawings and specificat ions . 

10 .  User agency ac cepts de s i gn . 

11 . Respon s ib ility i s  a s s i gned to construct ion agency for admin i s ­
trat ion an d  sup ervi s i on o f  proj ect . 

12 .  Construct i on agency i s sues invitat i on s  and takes b ids . 
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13 :  Construction agency awards contract . 

14 . Construction agency as signs own supervisory and inspection per­
sonnel to project, or employs an A-E firm to supervise and in­
spect cons truction (in the latter case, usually the s ame firm 
employed for design) . 

15 . Contractor starts construction . 

16. During cons truction period, field s upervisory force checks and 
approves shop drawings, materials, etc . ; interprets drawings and 
specifications ;  exercises quality control ; enforces contractor 
compliance with contract provisions ; expedites progres s ;  effects 
neces sary changes to contract ; handles construction problems ; 
and generally ensures that all requirements of contract documents 
are fulfil:fed . 

17 . Upon completion of work, contracting officer or authorized re­
presentative, with or without as sistance and advice of user 
agency, design authority, or A-E conducts final inspection, and, 
if work is found to be satisfactory, accepts project for the 
Government . 

For clarification regarding the sometime s perplexing distinction between 
supervision and ins pection of construction, it bears saying that super­
vision, in addition to involving responsibility for protecting user 
agency interests in all matters affecting construction, entails exercise 
of sound and experienced professional judgment in s ecuring compliance 
with provisions of the contract documents .  Among functions falling into 
this area are: Interpretation of contract documents; effecting of ne­
ces sary changes to the contract; and approval of payment to the contrac­
tor . On the other hand, inspection has as its principal function the 
detection, under the direction of s upervision, or deficiencie s in con­
struction . 

Although certain basic differences exist between Federal construction 
and private segments of the industry- -particularly in the manner in which 
the cons truction contract is drawn, bid, and administered- -methods and 
procedures employed are, in most respects , common throughout the construc­
tion industry . Divergence exists in the manner in which supervision of 
the construction contract is carried out : On Government construction 
projects, Federal employees cannot deviate from specific requirements 
of the contract documents without formal change to the contract ; private 
industry, on the other hand, can employ procedures suited to its parti­
cular needs, limited only by restriction s imposed by building codes and 
similar regulations . 
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A. General Considerations 

1 .  Who Should Supervise and Inspect Government Projects 

Although the majority of agencies responding to the question­
naire indicated that field supervision and inspection are exe­
cuted principally by construction agency personnel, with only 
occasional assistance from private architectural-engineering 
firms, some employ A-E ' s  extensi vely for these purposes. It is 
the opinion of the Task Group that all Federal construction agen­
cies could expect to obtain improved quality, with better con­
trol, greater economy, and more expeditious progress in construc­
tion, if agency personnel were used for field superv ision and 
inspection. 

Among factors considered are the following: 

a. The authority to make changes, officially interpret the 
contract documents , authorize payments to the contractor, or 
deviate i n  any manner from contract provi s ions, cannot le­
gally be delegated to other than a Federal employee. 
Accordingly ,  only limited responsibility for field supervi­
sion and inspe ction can be ass ign ed to an A-E; ultimate re­
sponsibility must be r eta ined by the ag ency. 

With limited authority and re sponsibi lity, an A-E c annot 
legally make many o f  the dec i s ions whi ch are nece s s ary to 
keep a p roject moving; the result is that, on an A-E -super­
vised job , many of the pr oblems which should be settled i n  
the fi eld are nec e s sar ily r e ferred t o  the central o r  regional 
office of the Government ag ency involved, creati ng extra work 
and delay for everyone concerned. (The problem c an  be mi ti­
gated by having A-E personnel work under di rection of a 
Government res ident eng ine er - - as explai ned subs e quently in 
this discussion. ) 

b. A-E personnel are generally not as well qualified to super­
vis e  and inspect Government projects as Government personnel, 
due to lack of f amiliarity and/or continuous exper i ence with 
the special requi rements of Gove rnment construction work. 
If A-E supervision and inspection are u s ed ,  the construction 
agency must either closely monitor the work of A-E forces 
until the necessary exp erience ha s been gained on the job, 
or accept the risk that mistakes (sometimes serious ) will 
be made because some seemingly minor detail has been missed. 
A further consideration in thi s regard is the fact that, 
while experience ga ined by agen cy pe rsonnel on construction 
projects c an  be expected to result in increased profic i ency 
and thus enhancement o f  personnel value to the agency on 
subsequent as s i gnments, any comparabl e quali tative growth 
by A-E p e r s onnel is lo s t  to the agency with the conclusion 
of the part i cular project a s signment. 
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c. For a given amount of money, an A-E firm generally cannot 
afford to do as thorough a j ob of supervising and inspecting 
a Government construction proj ect as a Government agency. 
The basic reason is that, because of wide fluctuations in 
demand for A-E field supervision services, an A-E field staff 
is usually composed mainly of temporary personnel hired for 
a particular j ob ;  in order to obtain qualified personnel on 
this basis, relatively higher salaries m Qst be offered, cer­
tainly well above Government rates. For a given amount of 
money, therefore, an A-E cannot put as many qualified men on 
a proj ect as can a Government agency. And, of course, the 
fact that the A-E needs to realize a profit further limits 
the number of men who can be provided. Normally, the only 
way for an A-E to match the number of field personnel a 
Government agency could provide for a given amount of money 
would be through use of lower-salaried, less-qualified men ; 
in view of the obvious risk to the professional reputation of 
an A-E which such practice would entail, few A-E firms woQld 
even suggest that this could or should be done. 

It is recognized that the need for some A-E supervision and 
inspection will continue as long as suitable agency personnel 
remain in short supply. Task Group experience indicates that, 
in such circumstances, the agency is well advised to assign a 
qualified Federal employee to the proj ect as resident engineer, 
with authority to act as the field representative of the con­
tracting officer. 

The subj ect of who should supervise and inspect Government con­
struction proj ects cannot be dropped without mention of the fact 
that one Federal agency has recently adopted the policy of plac­
ing greater emphasis on responsibility for quality control by 
the contractor. Essentially this new policy obligates the con­
tractor to prepare, and obtain agency approval of, a program for 
quality control that will ensure results consistent with contract 
requirements. 

Although this approach has been generally satisfactory in the 
manufacturing field, the results obtainable in this situation 
have yet to be determined. With no record of performance on 
which to judge value, the Task Group has refrained at this time 
from any expression of opinion or pertinent recommendation. 

2. Relationships Among Organizations Involved in a Construction 
Proj ect 

As illustrated by the list of steps involved in a Government 
construction proj ect (beginning of this Discussion section, 
p. 22) , there can be, and in most cases are, several different 
Government and private organizations having interest in or re­
sponsibility for a Government proj ect, including the user agency, 
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design agency, construction agency, A-E design f i rm, A-E super­
vision and i nspection firm ,  construction firm. Smooth execut ion 
of the actual construction phase of the project requires that 
each of the various organi zations understand clearly the nature 
and extent of i ts responsibilities and duties, the limitations 

of i ts authority, and the proper procedures for carrying out its 
duties and for deali ng with other org ani z ations involved in the 
project, and, further, that each perform its assi gned tasks scru ­
pulously w i thin the framework of such understandings. The means 
employed to achieve underst anding and compli ance between Govern­
ment agencies is a wr itten agreement of same type; between a 
Government agen cy and private firm, a contract. 

In fact, such agreements and contracts are routinely executed 
in connection with Government construction projects; the problem 
is that terms frequently are not precise or detailed enough to 
preclude d isputes, misunderstandings, or circumvention of estab­
lished rules. 

Following are some typ ical occurrences--and the undesirable 
consequences which can result therefrom--taki ng place on Govern­
ment construc tion projects when agreements and/or contracts are 
vaguely wri tten: 

a. Dur ing a visit to the project site, a representative of the 
user agency sees some detai l  whi ch he would like changed or 
corrected; not appre c i ating the fact that changes of any 
type usually involve cost changes , requi re coordination with 
other work, and necessitate modifi cation of various other 
parts of the overall design, and lacki ng clear instruction 
on how to go about having changes made, he requests the 
contractor to affect the desired changes. The contractor 
thereupon complies--on the assumption that the user agency 
representative has the requisite authority. The l i kely re­
sults i nclude an almost certa in followup request from the 
contractor fer additional money and/or delay in the work 
and/or an adverse effect on the desi gn, plus , of course, a 
lengthy legal dispute and a subst antial amount of paper work. 

b. In the course of constru ction, the contractor encounters a 
problem of some type which can be solved by an apparently 
sli ght, but actually consequential , adjustment in, for 
example, a partit ion or plumbing line location, and requests 
resident-engineer authori zat ion to effect changes. The 
resident engineer, viewing the re quested changes as minor in 
nature, and lacking clear instructions regarding wh at types 
of change c annot be made w ithout violating the des i gn or 
detr imentally affecting future user-ag ency operat ions, 
compl i es. The likely result is a subsequent compla int from 
the user agency along with a demand that corrective action 
be taken, and/or a spoiled overall design, plus, of course, 
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as in the previous example , a legal dispute and much paper 
work . 

c .  The rield starr detects work being perror.med by the contrac­
tor whi ch is of a questionable nature and, in the absence of 
clear-cut rules on the proper channels or communications to 
use in such circumst ances , requests advice rram the wrong 
source {e . g. ,  rrom the A-E rirm rather than rrom the design 
agency ) on the course of action to take. 

The recipient or the request , equally unsure about the pro­
per channels or communications and/or uncertain of responsi­
bility in the matter , ignores the request completely , or de­
lays in answering until authorization is received , or directs 
an answer to the wrong organization . Regardless of the way 
the situation develops , the result is that the rield starr 
receives the advice (if at all ) , too late to be of help ; and 
must either act without the benefit or advice , or order work 
halted until advice is received . 

These and stmilar problems would , it is believed , be minimized ir 
agreements and contracts were written precisely and contained , as 
a mintmum , the provisions recommended by the Task Group {see p. 4 ) .  

It should be emphasized that the intention or the Task Group is 
not that agreement and contracts be written so as to prohibit con­
tinued employment of informal practices that have proven satis­
ractory; rather , contractual recognition and control of such prac­
tices , including methods and limitations relevant to continued 
use , will tend to enhance the value to the Government while limit­
ing the opportunity for abuse . 

The practice , ror example , of effecting trades or exchanges with 
the contractor- -generally in order to correct design errors or 
omissions, or latent deficiencies, without recourse to change or­
ders- -could be of benerit to the Government ir covered by contract 
provisions so as to guard against the chance or misapplication ror 
the purpose or obscuring construction dericiency, oversight, or 
possible questionable conduct in the execution or duties and re­
sponsibilities. 

With regard specirically to contracts with A-E firms for super­
vision and inspection services , there are special problems not 
touched on in the preceding discussion--in particular , the matter 
of how much in the way of services and what types of personnel 
the A-E rirm is expected to supply under the contract, as well as 
the maintenance , disposition , and ownership or the project riles. 
CUrrently, contracts b etween A-E rirms and agencies are ror the 
most part somewhat vague on these points ; many such contracts , 
in fact , cover only purpose , ttme, and money . Such vagueness is 
believed contrary to the best interest or both the A-E rirm and 
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the agency, creating as it does a basis �or disputes as to whether 
the A-E �ir.m has in �act satis �ied the contract, or whether it has 
been required to exceed the contract . 

The proper approach, i s  to delineate clearly and precisely in the 
contract the work to be per�ormed, the manner o� A-E operation, 
and the number s and quali �ication s o� personnel to be a s s igned 
to the project, with provision �or agency review and approval 
o� individual s to be a s s igned--all this, o� course, in addition 
to matters relating to re sponsibility, authority, channel s o� 
communication and disposition o� records, as d i scu s sed pr eviou sly. 

Another matter deserving o� special mention i s  the duties and 
re sponsi bil ities o� the des ign organization {Government or 
private ) during the construction phase .  Problems invariably 
arise during con struction which can best or, in some cases , can 
only be solved by the de s ign organization. When an inordinate 
number o� such problems ar i se and the tilne involved in develop­
i ng solutions becomes con siderable, de s ign organizations have 
been known to object to being asked �or advice, on the ground 
that the desi gn budget did not provi de �or such services .  Ob­
jection on th is ba sis in underst andable, yet the advice i s  never­
theless needed. The proper cour se, the Ta sk Group believes, i s  
to include i n  de s ign contracts or agreements provision �or a 
prescr i bed amount o� de sign organization cons ultation during 
con struction, with provi sion �or extending o� such service as 
required by developing condition s. The re sident engineer could 
then require the des i gner to answer questions and a ssis t  in solu­
t ion o� �ield problems either by appeari ng in person at the pro­
ject s i t e  o r  by prompt reply to telephone or written communica­
tion s �rom the �ield . 

The need to include in the de s ign agreement a prov1 s 1on requir­
ing the A-E to be available �or consultation i s  recogni zed by 
AIA in report No. 20 , dated 7 February 1966 , �rom which the 
�allowing is quoted: 

Serv ices o� the Architect-Engineer During Construction. 

A. The Architect-Engineer should be available �or 
consultation, and, when practicable, will be called 
upon by the Government on a request basis as noted 
in the s cope o� work portion o� the contractual do­
cument . 

1 .  Signi�icant changes to plans and speci�ications 
required in the �ield generally should be worked 
out by the Architect-Engineer and the Government 
prior to cons truction. I� this is not �easible, 
a record o� such changes should be tran smitted 
by the Architect-Engineer . 
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2. Change d conditions encountered during 
con struct ion , di fferent from those shown 
on the plan s  and spe e i fi c at ions should b e  
resolved b y  the Architect -Engineer . l 

B. Organi zation , Re spons ib ility and Authority , and Qualificat ions of 
Fi eld Sup ervi sory Staff 

1 .  Organi z at i on of Staff 

A fi eld supervis ion and inspect i on staff for a Government con­
struct ion proj ect of any apprec i able s i ze comp ri s e s  a re s i dent 
engineer , at least one supervi sory engineer for each of the maj or 
b ranches of work {mechani c al ,  electrical , structural ) involved 
in the p roj ect , inspectors to as s i st supervi sory engineers , plus 
various cleri c al , admini strat ive , and t e chni cal a& s i st ant s ,  and 
spec i ali st s .

a 

Ordinarily ,  a p art of thi s staff will b e  as s igned full t ime t o  
the p roj ect for al l  o r  most o f  the p eriod during whi ch work i s  
i n  progre s s . Thi s part of the st aff i s  c on s i dered by the Task 
Group t o  compri se the b as i c  st aff ( or staff nucleus ) . The full 
staff include s the bas i c  st aff plus individuals added from t ime 
to t ime , for relat ively short periods , dur ing the cour s e  of the 
proj ect to augment the b as i c  st aff or to oversee s ome spe c i al 
phase of the work . 

From analys i s  of current pract i c e  at Government agenc i e s , the 
Task Group found three matt ers relat ing to staff organi zat ion 
that re quire att ention :  Timing of a s s i gnment s t o  the staff ; 
crit eri a for det ermin ing staff s i z e  and compos it ion ; need for 
admini strat ive and techn i c al spec i al i st s . 

With regard to t iming of a s s i gnment s , two problems have b e en 
found t o  exi st rather widely . The first , and by far more s erious , 
i s  lat e  as s i gnment o f  the b a s i c  st aff . The Task Group b elieves 
very strongly that the basic  st aff needs to b e  named and as s igned 

l Although the above exce rpt from AIA report No . 20 define s the role of 
the archite ct - engineer in effect ing change s  attribut able to field con­
dit ion s  that di ffer from de s ign as sumptions , no ment ion i s  made regard­
ing A-E p art i c ipat i on in r evi ew of proposed changes in b a s i c  de s i gn or 
of A-E opportunity to advi s e  the Government concerning such change s .  
Thi s i s  an area that may well b e ar futur e inve stigat ion . 

2 While it i s  usually e s s ent i al that all b a s i c  fields of engineering re­
lated t o  con st ruction b e  repres ented on the st aff , effect ive s up ervi s i on 
c an b e  furnished by one techni cally comp etent s upervi sor on small and 
rep etitive proj e ct s , provided that the supervi sor has adequate t ime t o  
obs erve all element s of the work an d  has acc e s s  to sp eciali st s as s uch 
are needed- - for s afety as well as for the var ious aspects of construct ion . 
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to a pro j e ct well in advance of contract award , to afford staff 
memb ers ample opportunity for familiar i z at ion with contract draw­
ings , spe c i ficat i ons , and s it e  condit ions . Experience indicat e s  
that , through early familiari z ation with the proj ect , potent i al  
problem areas c an  frequently b e  perceived and correct ive me asures 
planned in advanc e , to ensure smoother p rogre s s . The second 
problem i s  too early or too lat e as s i gnment of supplementary p er­
sonnel to the st aff . Ineffi cient ut ili zation of personnel re sult s 
from the former {too early a s s ignment ) , and inadequate supervi s ion 
and inspect ion from the latt er- - s omet imes with serious conse­
quence s .  The answer i s , obviously , to provide better s cheduling . 

With regard to crit eria for det ermining s i z e  and compos ition of 
the staff , the Task Group b eli eves that many agen c i e s  are not 
suffi c i ently flexible in thi s  area , in sp ite of the s ignificant 
improvement made within the past few ye ars . Most agenc i e s  con­
s ider s i z e , type , budget , and { in some instances ) complexity of 
a proj e ct in det ermining s i ze and composit ion of field staffs . 
Such criteri a ,  while adequat e for establi shing the b a s i c  staff 
and for making a preliminary e stimat e of s i ze and composition for 
the full staff , are not s at i s factory for making a final dec i s i on 
r egarding the full staff . Rather , cons iderat i on must also b e  
given to such factor s as : 

a .  Contractor att itude - - sign i fi c antly clo s er s up ervi s i on and 
inspect i on are c alled for wher e  a contractor i s  trying , for 
example , to cut cost to compensate for perhap s  too low a bid . 

b .  Quality of contractor supervi s ion - - Government field force s 
will us us ally have many extra problems to s olve when a con­
t ractor is unable to p rov ide comp etent supervisory per sonnel . 

c .  Quality of workmanship produced by trade s and craft s - -more 
thorough inspect ion is needed to ensure adequate quality when 
{a s  i s  commonly true in some p art s of the country ) me chan i c s  
available for a j ob are of sub st andard capability . 

d .  Competenc e of the fi eld st aff its elf- -wherever it i s  not 
pos s ible , for any reason , to as s emble a fi eld staff of s at i s ­
factory competence and s ubstant i al exp eri ence , i t  i s  generally 
nec e s sary to compen s ate by use of extra personnel . 

e .  Completenes s  and ac curacy of p roj e ct plans and spe c i fica­
t ions - -plans containing many errors invariably c reat e  pro­
blems requi ring extra s upervi s ion and inspection work . 

f .  Spe c i al and/or latent field condition s - -when fi eld p roblems 
are unusually numerous o r complex , the required level of 
competence on the part of field for c e s  i s  ne ce s s ar ily higher . 

Obviously , factors such as the s e  c annot , b ec aus e of their nature , 
b e  evaluat ed unt il after a p ro j e ct has st arted , and the imp act may 
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change as work progre s s es . The Task Group b elieves that provi­
s ion needs to b e  made for varying s i ze and compos ition of the 
field staff not only from j ob to j ob but als o ,  as nec e s s ary , from 
time to t ime during the conduct of a p arti cular proj ect , and that 
agency crit eria for staffing must ensure the requis ite degree of 
flexibility . Thi s means dis continuance of use of rigid manning 
t ables and elimination of too stringent funding limitat ions for 
supervi s ion and inspe ct ion of proj ect s . 

With regard to need for administrat ive and techni cal spec i ali st s  
on field staffs , the Task Group believes that some agency prac­
t i ce s  provide for insufficient support in two areas - - s afety and 
offi ce admini strat i on . 

The enforcement of s afety regulat ions on constructi on proj ect s i s  
normally undertaken b y  the agency respons ible for sup ervi s i on and 
inspection . In most instance s , the agency delegat e s  thi s re spon­
s ibility to the r e s ident engineer and staff . The mistake , and 
the problem source ,  i s  that , in many c as e s , no one as s igned to 
the st aff is properly t rained in s afety pract i ce s . 

Enforcement of s afety regulat ions involves hazard awarene s s  and 
s ens it ivity t o  dangerous condit ions . While same hazardous or 
nons afe condit ions may b e  readily recognized by regular field 
supervi sory and inspe ction p ersonnel , many le s s  obvious but no 
les s dangerous conditions may exi st unnoticed by tho s e  untr ained 
in s afety pract i ce s . And , while handbooks regarding s afety are 
usually available to agency personnel , us e without prior training 
in fundamental principles of s afety i s  no more product ive than 
us e of an engineering handbook without training in engineering 
p ract i c e s  and procedure s .  In fact , s afety i s  a spe c i alty requir­
ing appropriate educat ion and experienc e on the p art of the indi­
vidual charged with p re s crib ing s afety pract i ce s  and ensuring 
enforcement . 

When enforcement i s  as s i gned to a field st aff having no safety 
spe c iali st , various unde s i rable res ult s  may eventuat e :  First , the 
st aff may spend so much t ime on s afety that other matters are 
not properly attent ed to ; s econd , the staff may , because of the 
pre s s  of other dut i e s , inadvert ently p ermit j ob s afety to suffer ; 
third , a wrong dec i s ion regarding s afety may be rendered whi ch 
result s  in an accident . In addition to other considerat i ons , the 
legal cons equences can be serious , in light of a continuing trend 
in the direct ion of holding legally liable , in event of accident , 
all part i e s  involved in a construct ion proj ect - - spe c i fi cally 
including agenc i e s . 

To minimi ze the likelihood of any of the unfortunat e and unde­
s irable cons equence s of acc ident , the solut ion i s  t o  as s i gn  a 
safety sp eciali st to each fi eld staff- - fUll-time if pos s ible , 
p art-time if the s i ze or nature of the j ob doe s not warrant a 
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full-time man--as is done in most industrial plants, where safety 
is left to specialists in the prescribing and enforcing of safety 
pr actices. 

There is also a need to provide the f ield staff with administra­
tive specialists and/or clerical help. According to a majority 
of construction agencies, demands imposed by administrative and 
offi ce duties often prevent the resident engineer from making the 
frequent or regular inspection tours requisite to his responsibi­

lity- -which provide the only direct means for the observation of 
construction operations and the close monitoring of staff activi­
ties necessary to decisions affecting construction quality and 
work progress. Only if relieved of items of administrative and 
related detail, by the availability of suitable personnel, can 
the resident enginee r  be expected to have the time needed to deal 
properly with technical and managerial matters. 

The Task Group has also found serious problems with regard to 
enforcement of labor laws (see p .  35 ) . If the alternative solu­
tion to the problem suggested by the Task Group is accepted 
( footnote 2 ,  p .  8 ) , a specialist fo r labor matt e rs will p robably 
be needed on most field staffs. 

2 . Responsibility and Authority 

I t  is a basic principle of sound management that an individual 
given a job to perform ought to be assigned a set of defin i te and 
clear-cut responsibilities, and simultaneously be delegated the 
authority necessary to carrying out of those responsibilities . 
The Task Group believes that ,  to varying degrees, this cardinal 
principle is violated by a high proportion of agencies with re­
gard to supervision and inspection work, and in p articular with 
re gard to the work of the resident engineer. The manner of viola­
tion varies with the agency i nvolved--some agencies, for example, 
assign to the resident engineer numerous responsib ilities o f  both 
broad and specifi c  nature, but dele gate only limited authority or 
leave the amount of authority variable, subject to the inclina­
tion of regional or central office ; others formally assign only 
l imited responsibilities and delegate correspondingly limited 
authority, but in fact hold the resident engineer accountable for 
numerous matters besides those formally assigned ; still others 
are vague about both responsibility and authority . The result 
is likely to be low morale and poorer-than-professional perfor­
mance on the part of the resident engineer, along with less-than­
fully-effective supervision and inspection of projects ; the seri­
ousness of the consequences depends on the agency and the indivi­
dual resident engineer involved. 

This basic m anagement principle appears to have been inadvertently 
violated with regard to supervision and inspection for two inter­
related reasons . First, it is difficult to decide what exactly 
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the re spons ib iliti e s  of resident engineers should be or to det er­
mine preci s ely what authority is needed to c arry out the respon­
s ibilit i e s  once the se  are establi shed- -in fact , it i s  o ft en di ffi ­
cult even to de s erib e s uch respons ib iliti e s  and authority in 
writing- -b ecaus e supervis ion and inspect ion involved e s s ent i ally 
the overseeing 9f the work of others and the solving of problems 
to keep the proj ect moving forward properly and on s chedule . 
The responsib ilit i e s  and authority required to c arry out such 
act ivit i e s  are nece s s arily not s elf- evident s inc e ,  in theory 
anyway , required act ion could , in many c as e s , be t aken equally 
well e ither by the res ident engineer or by higher authority . 
S econd , to the degree to which respons ibility and authority can­
not b e  pre c i s ely predi ct ed or calculated in advance , the under­
st andable t endency on the part of management is to  s et limits in 
such manner as to  minimi ze the number of inst ance s  in which the 
resident engineer can t ak e  act ion without prior approval , or to 
le ave the whole que st ion basically unre solved so that matters of 
respons ibility and authority can be decided on a day-to-day or 
j ob-to- j ob b as i s  as the s ituat ion dict at e s . The reason us ually 
given for t ak ing one of these approaches is that the caliber o f  
r e s i dent engineers on agency st affs i s  not uniform and that some 
me ans i s  ne eded of safeguarding the Government again st improp er 
act ion by the occas ional inexp erienced or inadequat ely quali fied 
individual . 

Without di sput ing that the determinat ion of respons ib ility and 
authority for resident engineer work i s  a real problem ,  or that 
the reluct anc e of agency management to give broad or sp ecific 
respons ibility and authority i s  unde rst andable , the reasons do 
not just i fy vi olat i on of an accepted management princ iple . The 
Task Group b elieve s the underlying problems amenable to solut ion ,  
and i s  convinced that the res ident eng ineer c an and ought t o  be 
as s igned definit e clear - c ut re spon s ibilit i e s  acc urat ely reflect­
ing the area of accountab ility , together with suffi c i ent spe c i fi c  
authority to permit effect ive c arrying out of the re spon s ib ilit i e s . 

The list of re spons ibiliti e s  pre s ent ed on p .  7 shows the matt ers 
for which the Task Group believe s the re s ident engineer ought to 
b e  held account able .  

It should b e  emphas i z ed that , even though the respons ib ilit i e s  
enumerat ed have great er breadth o r  more sp ecifi c ity than those 
formally as signed to resident engineers by a number of agenc i e s , 
the li st doe s not include any items for whi ch r e s ident engineers 
have not in effect been held ac countable all along by most agen­
c i e s . Thi s being the case , the Task Group beli eve s it b etter 
for all concerned that the fact be re cognized formally . It is 
emphat i c ally the Task Group conv i ction that the resident engineer , 
as the individual having clo s e st cont inuous familiarity with the 
pro j e ct , i s  the one individual most properly and logi cally to b e  
held ac count able for proper complet ion o f  the proj e ct ; exerc i s e  
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of the cit ed respons ibiliti es i s  int ended to provide the r ange 
and leeway for achi eving thi s goal . 

With regard to authorit y ,  it i s  b elieved t hat , as a m1n1mum , the 
re s ident engineer needs to be able to act in the ways enumerat ed 
on p .  1 .  

Delegat ion of the li sted items of authority t o  the re s ident en­
gineer would re sult in the shi fting of author ity at a number of 
agenci e s  from the central or regi onal offi ce ( and in s ame c a s e s  
from the des ign agency ) to the r e s i dent engineer . The fact that 
s uch a shi ft would take place i s ,  however , only incident al ; the 
pr imary ob j e ct ive is to ensure res ident engineer authority s uf­
ficient to meet re spon s ib iliti e s . 

In p art i c ul ar ,  it i s  the intent ion to make certain th at the re­
s i dent engineer has s uffi c ient authority to act qui ckly and dec i ­
s ively i n  dealings with contractors and to maintain effect ive 
control over all asp ects of the proj ect which relat e  to quality 
as surance . 

Ab ility of the resident engineer t o  act quickly i s  e s s ent i al to 
prompt solution of the problems and answering of the quest ion s  
that must b e  dealt with immediat ely if pro j ect p rogres s i s  to b e  
maintained ; but promptne s s  o f  respon s e  i s  pos s ible only i f  and 
when the res ident engineer has author ity to act without con st ant ­
ly obt a ining approval from higher authority at c entral or regional 
offi ce level . 

S imilarly , the ab ility t o  act deci s ively i s  e s s ent i al t o  effec­
t ive enforcement of contract provi s ion s , which requires from the 
contractor the coop erat i on and re sp e ct that are likely to be ob­
t a ined only when the res ident engineer has authority to speak 
offi ci ally as a repres ent at ive of the Government on import ant 
matters relat ing t o  the pro j e ct . I f , instead ,  most import ant 
que st ion s  and problems have to be referred to higher authority , 
the contractor may well be t empted to look upon the re s ident en­
gineer as merely a middle -man , a go-b etween to be bypas s ed when­
ever pos sible in favor of direct de aling with higher author ity ; 
at b e st , the cont ractor may be exp ected to treat re sident engineer 
vi ews with s ome conde s c en s i on or skept ic i sm ,  as cert ainly not the 
final word . ( It should be empha s i zed that re s i dent eng ineer 
authority to speak offi ci ally would not prevent the contractor 
from app ealing a de c i s ion to higher authority, but the b urden of 
app eal would rest on the contractor to obt ain rever s al or modi fi ­
c ation rather than the ones rest ing , as i s  now frequently the 
cas e ,  on the r e s ident engineer to obt ain b acking for a dec i s ion . ) 

Maint enance of effect ive r e s ident engineer control over all as­
pect s  of the proj ect relat ing to quality as surance i s  nec e s sary 
t o  ensure that the res ident engineer is not held respons ible 
unfairly fo r the shortcomings or de fault s of someone else , and at 
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the s ame t ime to avoid giv ing the re s i dent eng ineer a b as i s  for 
di s claiming re spon s ib ility for a wrong dec i s i on or for failure 
to t ake a ne eded act ion .  To guard against s uch p o s s ibilit ie s , 
it i s  e s s ent ia� that there b e  no div i s i on of the authority to act 
on matter s relat ing to b as i c  re s i dent engineer re spon s ib ility. 

The authority whi ch the Task Group has prop o s ed be delegated to 
the re s i dent engineer is believed suff i c i ent to p e rmit act i on s  
qui ck and de c i s ive enough and retent i on of p roj e ct cont rol effe c ­
tive enough for meet ing of all re s i dent engineer re spon s ib ilit i e s .  

The Task Gro up finds s ol i d  reason for re j e ct ing the argument, 
advanc ed in some quarters , that many re s i dent engineers on agency 
st affs ar e not comp et ent to exerc i s e  gr e at e r  authority than i s  
now gene r ally gr ant ed. The ma j or ity o f  r e s ident engineers are , 
in Task Group expe rience , mat ure, comp etent , ded i c at ed men ca­
p able of making sound dec i s ions, and it i s  unfair t o  as cribe to 
r e s i dent engineers in general th e limit at ion s of p erhap s a small 
group . In any event , such limit at ion would const itute no val i d  
reason for wi dely c i rcumscrib ing authority and re spons ibility, 
for it i s  poor pract i ce to t a ilor the j ob t o  the limit ed man ; 
the prop er app roach i s  t o  obtain men of the c aliber nece s s ary t o  
d o  the j ob ( a  sub j e ct d i s cus s ed els ewhere i n  thi s  report ) .  

Als o ,  there i s  p re sumably a fe ar in same quart ers that a r e s i dent 
engine e r , onc e granted broad author ity , may b e  led into making 
offhand de c i s ion s  about matters with whi ch he is not famili ar . 
Thi s  the Task Gr oup s eriously doubt s ;  the more log i c al p r e sump ­
t ion would b e  that o f  exerc i s ing ordinary good j udgment and s e ek­
ing adv i c e  when nece s s ary. 

A spe c i al matter relat ed to re spon s ib ility and authority wh i ch 
i s  of p art i cular c oncern to the Task Group i s  the cont inual 
as s i gnment to the r e s ident engine er of re sp ons ib i lity for en­
forc ement of lab or laws . With s uch re sp on s ibility the r e s i dent 
engineer must , in e ffe ct , act as law enforc ement offi c e r  for the 
agency having p r imary j ur i sdict i on over the laws involved. Con­
t inuat ion of the pract i c e  of as s i gning the re s i dent eng ineer s uch 
dut i e s  i s  cons idered unde s i rab l e  for three r e a s on s : F i r st, s uch 
l aws have, in recent ye ars, so inc reas ed in numb e r  and broadened 
in s cop e that the t ime and effort required for enforcement has 
b e c ome he avily burdensome .  S e cond , should the r e s ident eng ine e r  
and as s i st ant s t ak e  in e arnest t h e  full instruct i ons g iven rele ­
vant to pol i c ing of contractor lab or pr act i c es, the r elat ion ship 
with the contr actor may well b e c ome strained ; s upervi s i on of the 
proj ect will inevi tably be made more di ffi cult ; and all po s s ib i ­
lity of the coop eration e s s ent i al t o  quality construct i on will b e  
virt ually pre cluded. Third , t h e  re s ident engine er , ordinar i ly 
an individual with only t e chn i c al training, c annot b e  expected 
to offer the b ackground requi red of an inve stigat or of lab or 
p ract i ce s ;  h i s  primary intere s t , i s, p rop erly, in the s e curing 
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of construct ion that complies w ith requi rements o f  the contract 
documents , and he is poorly equipped to deal effectively with 
complex labor laws. For these reasons , the Task Group beli eves 
that the responsib.ility of the resident engineer in labor matters 
is best limited to reporting of obvi ous violati ons to the Govern­
ment department having p r imary interest in this area, with re­
sponsibility for detailed investigation and enforcement left to 
that dep artment , 1  

3 . Quali f i cat ions of Field Supervisory Personnel 

A majority of agencies resp onding to the questionna ire employ 
both p ro fessi onal eng ineers and nonp rofessi onal personnel as 
field s uperviso rs. The Task Group feels there is a place for 
non-p ro fessionals in fi eld s up ervisory capac ity whe r e  the type 
of constructi on is repet itive and of li ttle complexity; however , 
technolog ical advances in materials and methods of constr uct i on ,  
current demands for accelerated rates of pro gress in the work, 
increasing sophisti cat i on and complexi ty of methods and tools 
o f  constructi on inspection , and the exp anded use of pro fessi onal 
eng ineers by contractors and othe rs with whom the s upervisor  must 
deal , all indi cate that agency employment p ractices need review 
and adj ustment to ensure c ompatibility with current pro j ect re­
qui rements . 

Greater and more effecti ve ag ency efforts must be expected in 
up grad ing the quality of supervisory p e r sonnel and in seek ing to 
reta in exper ienced field engineers , i f  satisfactory supervi s i on 
is to be attained . Minimum quali ficat ions must be established 
that env ision employment in major field supervisory p osit ions of 
p rofessi on al engineers who are : Profic ient in supervision o f  
construction p rojects ; capable of ensur ing fulfillment o f  contract 
documents requi rements ; and competent to represent the agency 
effecti vely and diplomat i cally in the field. 

Field supervisors constitute essential supporting staff of the 
resident engineer and have need of an engineer ing background with 
spe c i fic knowledge and exper ience in a particular technical branch 

1 I f, for any reason, it is not possible to relieve the resident eng ineer 
of p ri mary responsibil ity for enforcement of labo r  laws , then, alterna­
tively, a labor law enforcement speci alist ought to be assi gned to the 
field staff in the same way that sa fety or techn ical spec ialists are. 
With a p r o fess ional labor law enforcement assistant on the staff, the 
resident engi neer could reasonably be expected to accept responsibility 
in this area ; howeve r, the p roblem o f  p ossi ble strained relati ons be­
tween contractor and resident engineer as a result of enforcement act i­
vities would not be solved by this approach. Moreover , additional funds 
would be requi red for supervision and inspect ion work to pay the salary 
of the added assistant. 
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of construct ion . Effect ivene s s  i s  dependent upon the ab ility t o  
supervis e insp ection per sonnel , instruct traine e s , and provide 
techn i c al advice . Individuals la cking the s e  qualifi cat ions and 
c ap abilit i e s  c annot prope rly execute fi eld s upervisor dut i e s . 

Inspectors c an  appropriat ely b e  subprofe s s ional or nonprofe s s ional 
personnel who have attained the level of training and expe r i ence 
ne c e s s ary to dist ingui sh , under guidanc e of a sup ervi sor , b etween 
proper and improper construct ion , and who are cap able of compre­
hending plan s  and sp e c i ficat i ons . 

The breadth and nature of re spons ibility and authority nece s s ary 
for effect ive s up erv i s ion of a con struct i on proj ect in the field 
pre clude s the inspectors or other nonprofe s s ional p ersonnel as  
sup erv i sors in charge of important F ederal construqt ion proj ect s . 
Most inspectors lack the educat i on ,  experience , and training nec e s ­
s ary t o  qualify for a supervisory posit ion , an d  i t  i s  doubtful 
that prov i s i on of the training nece s s ary to qual i fy an inspector 
for a s upervi sory pos it i on would be economic ally feasible or 
pract i c able . 

C .  Conduct of S up e rv i s ion and Inspect i on 

1 .  Channels of Commun i c at ion 

As indi cat ed by agency respons es , no con s i stent poli cy exi sts 
regarding communi cat i ons between field s upervision and higher­
e chelon supe rv i s ion ,  the de s igner , the contractor , workmen , the 
public , or public offici als . The Task Group bel i eve s that the 
ab s ence of a firm agency policy regulating communi cat ion s con­
t ribut e s  to mi sunderstanding that in many inst ances is det r i ­
ment al to the b e st int eres t s  of the Government . 

When the res ident engineer receive s instruct ions from , and i s  re­
quired to report to , more than one higher author it y ,  the r e sult 
may be the repres ent at ion of diverse interests and receipt of 
contradi ctory commun i c at ions - -leading in turn to the nece s s ity 
for engaging in clari fying correspondence , at the expense o f  t ime 
available for sup e rv i s ory dut ie s . Performance of the re s ident 
engineer would be enhanced and the inc idence of mis underst anding 
reduced with direct commun i c at ion and report ing limit ed to only 
one higher authority . Whenever the pro j ect -governing offi ce i s  
a regional o r  di str i ct offi ce , central offi ce communicat i ons rele­
vant to a part i cular proj ect ought to be addres sed to the regional 
or di str ict offic e  rather than dire ctly to the field sup e rv i s ory 
staff . 

It i s  e s s ent i al to succ e s s ful achievement of de sign intent in 
construct ion that the de signer b e  required to answer fi eld que s ­
tions relevant t o  drawings and sp ec ifi c ations . The most expedient 
channel o f communi cation i s  di r e ct cont act b etwe en the r e s ident 
engineer and the de s igner . It is important that field supervi -
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s ion record all such communicat ions , p art i cularly any relat ing 
to field problems involving pos s ible de s i gn error or omi s s i on .  

It i s  the op inion of the T ask Group that , when field s upervi sory 
forc e s  bypas s appropri ate levels of contractor s uperv i s ion in 
handling any matters of s i gni ficance relating to the construct i on 
proj ect , a pot ent i al source of seri ous di s cord i s  creat ed ,  which 
can generat e  bad relat ionship s b etween Government supervis ion 
and the gene ral cont ractor . 

Some agenc i e s  have no s et rules regarding what channel of commu­
nicat ions should be followed b etween Government and contractor 
per s onnel ; channels of communi cat ion for each j ob are decided 
upon s ep arately ,  depending on the c i r cumst ances : I f  the Govern­
ment-contractor relationship is except ionally good , the agency 
field staff · i s  authori z ed to dis cus s aspect s of the j ob dire ctly 
with lowe r level foremen or mechan i c s  involved ; i f  relationship 
app ear s  strained , the st aff deals only with the general super ­
int endent conc erning proj ect affairs . The Task Group cons iders 
thi s approach to be wrong and believe s that all cont act s b etween 
Government fi eld personnel and lower- lev el contr actor personnel 
are b e st kept to ab solut e  minimum ; personal cont act b etween agency 
fi eld personnel and workmen- -whether to i s sue instructions or to 
promot e cordi al relat i ons - - i s  likely to provoke res entment on the 
p art of the contractor if carr ied to any serious extent . 

S imilarly , when fi eld supervi sors  bypas s the general contractor 
to deal dire ctly with subcontractors and s uppli er s  ( unle s s  so 
reque st ed by the contractor in p art i cular ins t anc e s ) , relat ions 
with contractor personnel are likely to det eri orat e  apprec i ably , 
advers ely affect ing the quality and progres s of con struct ion . 
Conduct of the work requires  frequent , if  not daily , communica­
t ion s b etween field supervi sors and contractor personnel ; only 
when proper channels and levels of c ommunication are e s t abli shed 
and agreed upon by both part ie s  b e fore con struct ion begin s , and 
are ut ili z ed without unauthor i z ed except ion throughout the con­
struct ion period , can coop erat ive and product ive relat ions b etween 
the part i e s  be ant i cipat ed .  

Although s ome agenc i e s  cons ider commun i c at i ons b etween fi eld super­
v i s ion and the public and public offi c i als to be conducive to good 
public relat ions , communicat ion s of thi s nature can have unde s ir­
able repercus s ions when stat ement s attribut ed to field sup erv i s or s  
a r e  e ither inac curat e o r  mi sunderstood . To avoid thi s pos s ib i lity , 
it i s  preferable that all information con cerning a proj ect , or 
the organ i z at ions or individual s as soc i at ed with the proj ect , b e  
di s s eminat ed by higher echelon personnel from the central or di s ­
trict offi ce . 

Copyright © National Academy of Sciences. All rights reserved.

Supervision and Inspection of Federal Construction
http://www.nap.edu/catalog.php?record_id=20274

http://www.nap.edu/catalog.php?record_id=20274


2 . Part-Time Supervis ion and In sp e ct i on 

To v arying degree s ,  all agenc i e s  endeavor to furni sh full-time 
inspect ion on all element s of construct ion that will be concealed 
by sub s equent operat ion s , p art i cularly on proj e ct s  of apprec iable 
s i ze ; however ,  part-time superv i s ion i s  employed extens ively on 
smaller proj ect s  or tho s e  o f  rep etitive natur e .  The Task Group 
i s  part icularly concerned regarding the indi scriminat e  use of 
part-time supervi s ion ,  as dict ated by fUnds available for super­
vi s ion and inspect ion without r egard for the complexity or 
s cheduling of the proj ect . 

The need for field insp ect ion i s  not always or nece s s arily in 
direct proport ion to the budget , and the lack of clo s e  superv i ­
s i on frequently result s i n  lat ent defi c i enci e s  wh i ch appear at 
a lat e r  t ime , t o  the di stre s s  of both construct ion author ity and 
u s er agency .  When it i s  ne c e s s ary that part-time supe rv i s ion b e  
employed , it i s  important that inspect ion be made on nonrout ine 
bas i s ; otherwi s e  familiarity with the vi s it rout ine may p rov i de 
a temptation to anti cip atory act ions having the effect of cover ­
ing over asp ect s of construct ion that could be deemed quest ion­
ab le . 

3 .  Per s onnel As s ignment : Are a  vs . Branch o f  Work 

A number of agen c i e s  make as s i gnment s for s upervis ion and inspec­
t i on of construct i on work in s ame in stanc e s  by construct ion s it e  
area ,  i n  other s  b y  branch o f  work ; the method generally dep ends 
upon the type of proj ect , workload , and availab ility of manpower . 
Proper inspect i on proc edures require that s upervi sor s and inspec­
t or s  const antly ob s erve construct i on methods , and recogn i z e  and 
require correct ion of improper construct ion at it s incepti on . 
A supervi sor determining that a part i c ular proc edure or method of 
b ui lding employed by the contractor is at var i ance with proper 
pr act ice must b e  cap able of evaluating de fic ienc i e s  and approving 
correct ive act i on . In most instanc e s , an area of a c onstruct ion 
proj ect encomp a s s e s  divers e  bran che s of work . Of utmo st impor­
tance in supe rvi s ion and inspection is the capability of sup erv i ­
sors to recogn i z e  problems that occur in a p art icular branch of 
the work , attributable to : Error or omi s s ion in drawings or 
spec i ficat i ons ; lack of coordinat ion ; amb iguit i e s  in contract 
document s ; and fi eld condit ions differ ing from de s i gn  as sumpt ions . 
It i s  delusory to as sume that an individual t rained only in struc­
tural work c an  readily recogni ze or effect ively re solve s uch pro­
blems occurring in the mechani cal or electri cal branche s , or in 
architectural t rade s or craft s . In  v i ew of thes e  cons iderat i on s , 
the mo st effective method i s  to div ide and clas s i fy the work by 
branche s and to as s ign qualified per sonnel to each branch . 
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4 .  On-the - Job Meetings 

Although the value of progress me etings is generally recogni z ed 
by all agencies , some hold such meet ings only on an " as-ne eded" 

basi s. It is the opinion of th e Task Group that , unless such 
m e etings are held periodically in accordance with a p redetermined 
schedule , a strong li kelihood always exi s ts that problems or dis­
putes will have assumed serious proport ions before th e need for 
a meeti ng i s  apparent. 

In addit ion to prov iding the contractor with an orderly mean s  for 
pre s enting probl ems , on-the- j ob meetings provide all p r i nc ipal 
part i es an opportunity to present qu estions , resolv e p robl ems, and 
generally improve relationships. Typ ical of areas encompas s e d  
are : Coordinat ion of all proj ect p lanning an d  work ; scheduling 
of occupancy ; payments ; interpretat ion of drawings and sp eci fi­
cations ;  field problems , and job progress. 

The effectiven e s s  of such meet ing s is dependent in large part 
upon frequency and upon the att endan c e  of representatives of all 
parties hav ing an int ere s t  in the proj ect , including construct ion 
agency , contractor , and pri nc ipal subcontractors , and , when appro­
priate , desi gn author i ty and user agency. Opt imum frequency 
ought to be determined on the basi s of si z e  and complexity of the 
proj e ct , profici ency of agency fi eld supervisory force , and re­
liab ility and capability of the contractor . When minutes of 
ea ch meet ing are pr epared by the fi eld staff off ice and are dis­
tr ibuted to all part i e s  concerned , the opportun ity for mi sunder­
st anding i s  cons iderably lessen ed. It is e s s ential that any 
agreement s  or dec isions re s ulting from such meetings be revi ewed 
and approved by appropriate authority. 

5. Field Record s , Reports , and Admin istrative Manuals 

While all con struction agenci es requ ire that fi eld sup ervis ion 
record and report particular items of information concern ing con­
struct ion proj ects , the extent and typ e of informat ion required 
vari e s  with the agency . I t  is the opinion of the Task Group that 
effective central or reg ional office control of a cons truct i on 
proj ect is dependent , in subst antial degre e ,  upon the maint enance 
of complete and accurate records, and reporting of all required 
in formation in a systematic manner. Items considered min imum and 
essent ial to proper field record s and reports are list ed on p. 1 3 ; 
the list is not intended to b e  all- i nclus ive , nor to preclude 
other items which , becau s e  of the unusual nature of a part icular 
proj ect or the conditions peculiar to an agency, may also b e  
deemed essent ial informat ion. 

Spec ial reports that promptly transmit information concerning 
actual or potential problem areas are also needed to ensure that 
h i gher- echelon supervision is afforded opportunity to take prompt 
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and effective action whenever nece s s ary . Inclus ion of such in­
for.mat ion only in routine report s t ends to conceal its import anc e 
to central or regional office per sonnel respons ible for receiving , 
di stributing , and filing of field reports , and thus delays any 
needed e ffect ive action by appr opriate authority . 

Mo st agenci e s  employ admini strative manuals as a guide to agency­
wide filing and corre spondence format . The Task Group believe s 
it desirable for all agenc i e s  to have a standardi zed admini stra­
tive operation in the field , part icularly to ensure that files 
and records are understandable to vi s iting administrative person­
nel . 

6 .  Provi s i on o f  Inspect ion Aids 

It is apparent from an analys i s  of r e sponses  that agencie s have 
no well developed policy regarding i s suance of inspection aids 
to field supervisory personnel . The Task Group feels that certain 
insp ect ion aids are e s s ent ial to proper evaluat ion of construction 
work . Effective supervi s ion and in spect ion requir e s  frequent 
checking of elevat i on s , dimens ion s , toleranc e s , quality and con­
dit ion of material ,  and s imilar items . In addit ion , there is con­
st ant need for reference to st andard and Federal Spec i fi c at i ons , 
table s , code s , and s imilar informat ion s our ce s . Unle s s  there are 
available at the proj ect s ite the equipment and other inspection 
aids required for accurate deter.minat ion of compliance with con­
t ract requirement s ,  it i s  likely that field supervi sors will fre­
quently omit important funct i ons as soc i at ed with inspect ion . Task 
Group opinion i s  that all const ruct ion agenci e s  would b enefit 
from establi shment of a list of the bas ic  inspection aids to be 
i s sued without exception to field supervi sory forces on e ach pro­
j ect { s ee p .  14) .  The s e  bas i c  aids would be supplemented with any 
addit ional equipment cons idered us eful or nece s sary in light of 
cons iderat ions peculi ar to the proj ect . 

Same agencie s employ che ck li st s  in the conduct of insp ect i on . 
The s e  gene rally tend to stifle initi ative and encourage fi eld 
inspe ct i on personnel to ignore items of work not specifi c ally 
li sted . As a reminder concerning li sted condit ion s , or as a guide 
to routine and uncomplic ated items of construct ion ,  a check list 
s erves a purpose . However , check li st use will not provide for 
the quality of supervi s ion and inspect ion which can be ant icip ated 
only when properly qualifi ed personnel are employed and when in­
for.med judgment and init i at ive are recogni zed as  be ing of irre­
plac eab le value . 

Procedural manuals that t end t o  be spec ific in treatment of tech­
nical areas are of que st ionable v alue , because of the danger of 
conflict with individual proj e ct spec ifi cations ; however , proce­
dural manuals int ended as a guide to effective insp ect ion tech­
niques , if c arefully writt en to avoid the danger cited , c an b e  
b enefi c i ally employed . 
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7 .  Contractor Submittals, Mill Inspections, and Laboratory Testing 

Assemblies and items of equipment and most materials used on 
construction projects are manufactured or processed in one way 
or another before reaching the construction site. The quality 
of these items affects the overall quality of the completed pro­
j ect as much as, if not more than, the quality of the work done 
in the field ; the quality of such items, however, for obvious rea­
sons, cannot be controlled by the field staff. A variety of 
practices and procedures have, therefore, been developed to con­
trol the quality of such items, using means aside from or in addi­
tion to inspection by the field staff; in toto, such practices 
and procedures are somewhat elaborate, due to a combination of 
factors- -limitations imposed by Government procurement regulations, 
practical problems of coordinating materials and dimensions on 
construction projects, the difficulty of testing materials and 
equipment in the field. The main features of the overall approach 
used by most Government agencies can be summarized as follows: l  

a. Contract documents indicate general performance and/or mate­
rial requirements for items to be used on the project ; brands 
and model numbers are not listed, and, as a rule, details are 
not provided for items to be specially fabricated. 

b. Contractors are required (sometimes explicitly, sometimes im­
plicitly ) to indicate to the construction agency by means of 
submittals- -shop drawings, brochures, acceptance certificates, 
technical literature, samples, test reports- -exactly what is 
to be provided to meet the contract requirements. 

c. Personnel familiar with the contract documents (e. g. ,  con­
struction agency personnel and/or design agency personnel 
and/or personnel from the A-E design or supervision and in­
spection firm ) check submittals against the contract require­
ment to determine whether the items proposed for use meet such 
requirements; based on this check, a recommendation of appro­
val or disapproval of a proposed item is made to the Govern­
ment officer authorized to act officially. 

d. The authorized Government officer ( usually either the con­
tracting officer, or the resident engineer or chief design 
engineer under authority delegated by the contracting officer ) 
reviews the recommendation and notifies the contractor that 
the item is either approved or disapproved ;2 submittals for 

l Many of the practices and procedures are also found on private and state 
and local Government proj ects. 

2 I f  an item is disapproved, the contractor can either appeal or propose 
an alternative item. 
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approved items become , for all practi c al purposes , part of 
the contract document s .  

e .  Appropriate measure s are taken to ensure that mat er i als , 
as sembli e s , and equipment used on the proj e ct conform to the 
submittals ( if provided ) and/or to the requirement s of the 
contract document s .  The appropriat e  measures to b e  t aken 
(which can be , for example , Government inspect ion during manu­
facture at the supplier mill or plant ; shop , laboratory , or 
field t e st s ; and/or checking of labels and stamp s  on received 
goods ) are somet ime s but not always delineat ed in contract 
documents • 

The b as i c  concept of the general approach i s  unque st ionably sound 
and has , in the main , proved workable . The problem i s  that the 
procedures and rule s as sociated with the execut i on of the various 
feat ur e s  have evolved over the years on an e s s ent ially p i ecemeal 
b as i s , with pre sumably too little con s iderat ion given to the over­
all obj ect ive or to practi cal p roblems involved in day-to-day 
op erat ion s . The result i s  that there are a number of s e rious 
que st ions as sociated with vari ous pract i ces and procedures which 
have never been adequately answered in general t erms or even 
thoroughly studied in light of the overall obj ect ive- - s uch que s ­
t ions , for example as : 

a .  For which types of material , assembly , and equipment should 
the contractor be required to provide submittals ? 

b .  What informat ion should be included in submittals for differ­
ent items ? 

c .  By whan should submittals b e  che cked and by whom approved? 

d .  What is the best method to use  in various circumst ances to 
ensure that items actually rec e ived and us ed on the j ob are 
the same as the one s de s cribed in approved submittal s  ( or con­
form to contract requi rement s if no submittal has been re ­
quired ) , and by wham should the determinat ion of appropriat e  
method be made ? 

The Task Group believe s that what i s  needed i s  a broad ,  in- depth 
study of the whole matter of ensuring the quality of equipment 
and mat erials used on con struct ion proj e ct s , aimed at develop ing , 
among other things , some b as i c  guideline s  on how the quality of 
different cat egori e s  of equipment and materials should b e  checked 
and how such checking should be accompli shed . A study of thi s 
type would of course have to involve de s i gner s ,  sp ecifi cation 
writers , and managers ,  as well as construct ion personnel . 

Such a study would nec e s s arily be a long-term affair ; same current 
problems , however , need not and should not be allowed to cont inue 
unt il a definit ive solut ion is developed . Specifically , the Task 
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Group believes that, with regard to the matter of submittals, 
mill inspection, and laboratory testing agencies ought immediately 
to: 

a. Develop clear and precise r ules on who should approve and who 
should che ck submittals. 

At present, there is c onsiderable disagreement among the 
various agencies and, in some cases, confusion within indivi­
dual agen cies on these points. Approval a uthority {i. e. , for­
mal authority actually to sign submittals, indicating appro­
val ) rests at the present time variously with the c ontracting 
offi cer, an offi c i al of the desi gn agency, or the resident 
engineer. 1 The job of che ck ing submittals { i. e. ,  making com­
parison with c ontract req uirements and re commending approval 
or disapproval ) is variously assigned to the design agen cy 
and/or the A-E design firm and/or the resident engineer and 
h i s  staf f . 

With regard to approval a uthority, the Task Group believes 
that the resident engineer is, in almost all cases, the one 
in the best position to exercise such author ity { delegated, 
of course, by the contr acting officer ) . The primary reason 
is that the resident engineer is ordinarily the highest -rank­
ing Government official intimat ely familiar with the job, and, 
therefore, better able than anyone else to exercise the autho­
rity from a position of knowledge ; c onversely, other candi­
dates for this authority ,  being less knowledgeable about the 
job, are more l ikely to have to give pro- forma approval. 
Because of familiarity with the job and the work of the con­
tractor, the resident engine er would , with approval author ity, 
also be better equipped than anyone else to expedite approval 
or to c all for double check ing when necessary. 

There is, on the other hand, no one best group to whi ch to 
assign checking duties. The field staff usually does a bet­
ter job than design personnel on items for which dimensional 
c ompatibility with other i tems already in place is a primary 
c ons ideration, or which c an  be checked properly only in light 
of contractor attitude and performance ; the design organiza­
t i on usually does a better job than the field staff on items 
having imp ortant relationship to overall design requi rements; 
in some cases, checking by both groups is required, and in 
othe r c ases there is no c lear - cut choice. 

1 In most agenc i es, basic approval authority rests only with the contract­
i ng o fficer, but the c ontracting off i cer usually c an  and, in many cases 
does, delegate this authority to someone else. 
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The Task Group bel ieves that a degree of flex i bility needs 
to be ma inta ined in assign ing check ing dut ies, so that in all 
cases the proper amount of checking is assured. However, 
where no clear-cut choice is apparent, fi eld staff checking 
is considered preferable on the basis of great e r  famil iar ity 
with job condit ions and great er object ivity conc e rning con­
tract requirements (des i gn personnel have, understandably, 
been known to evaluate subm i ttals in light of what is desired 
rather than what the contract calls for, result ing in le gal 
disputes which the contractor is l ik e ly to win ) . B ecause of 
m anpower lim itat ions, the field staff is, of course, not al­
ways abl e  to assume general checking dut ies ; then such dut i es 
must be assumed by the des i gn organi zat ion. Whe r e  design 
compat ibility is a major cons iderat ion, the desi gn organi za­
t ion should certainly do the che cking inst ead of or in addi­
t ion to the field staff ; i n  fact, where items for which such 
consi derat ions are of critical importance, the n e ed for de­
si gn organi zat ion checking ought to be not ed i n  th e agreement 
b etween the desi gn org ani zat i on and th e construct ion organ i za­
t i on; the agreement ought also to provide for design person­
n el consultat ion when necessary on it ems checked by the fi eld 
staff. 

b. Make greater use of m ill and plant insp ections. 

Wh ile most processors and manufacturers maintain inspect ion 
facilit ies, thoroughness in test ing and check i ng of mat erials 
and manufactured items is sometimes less than sat isfactory, 
particularly when the product is of special desi gn. 

Considerable improvement in qual ity of mat e r ials and manufac­
tured products which cannot be properly checked at the con­
struct ion site frequently r esults when such i tems are in­
spect ed at the m ill or plant by Government personnel. Govern­
ment contracts usually contain a prov ision that allows Govern­
ment personrrel access to a mill or plant to inspect items 
being made for a Government proj ect. Unfortunately, agenci es 
tend to make infrequent use of this provision, in all likeli­
hood because of the expense or inconv enience entailed. 

Th e problems could be ameliorated and greater use made of 
mill and plant inspection if all construct ion agencies were 
to cooperate in this area. I n  the absence of a f i e ld inspec­
tion organi zat ion, fee- based ut ili zat i on of the exist ing fa­
cilities of another age ncy could be effect ed; an illustrat ive 
example is the sharing of mill and plant inspect ion by all 
ag encies wi thi n  the Department of Defense through the Defense 
Contract Administrat ion Services Organi zation. Establ ishme nt 
of a similar all-agency directory, with assignment to each 
mill and plant inspect ion organi zat ion of responsi bility based 
on capability and convenience of locat ion, could insure more 
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effect ive and e conomi c al in sp e ction , with attendant improve­
ment in quality .  On occas ion ,  c ert ain t echnically complex 
and unusual fabri c at ions or equipment may require inspect i on 
by spe c i alists unavailable to the des ignat ed regional offi ce 
re sp ons ible for plant insp e ct ion ,  and it i s  ant i c ip ated that , 
in such circums t anc e s , the agency respon s ible for construc­
t i on would provide a qualifie d individual and as sume full 
resp ons ibility . 

c .  Modi fy , in same c as e s , arrangement s for having t e s t ing done . 

To control the quality of such materials as conc ret e , rein­
forc ing st eel , earth fili , and s imilar items , most construc• 
t i on agenc i e s  requi re the c onstruction contr actor t o  retain 
and pay for the s erv i c e s  of commerc i al t e sting laborator i e s  
and to report re sult s to the agency . It i s  the op inion of 
the T ask Group that thi s  pract ice is unde sirable for two 
reasons : Fi rst , it mak e s  the contractor a customer of the 
t e s t ing organizat i on , putting the contractor in a pos ition 
to exert influenc e - - even inadvertently- - on the te ster ; s econd , 
it plac e s  the contractor in a pos iti on to influenc e  s uch 
factors as sele ct ion and p rep arat i on of s amples which can 
have con s iderable effect on t e st result s . 

I f  agenc i e s  thems elves were t o  unde rtake t e st ing of all s uch 
mat erials , by ut ili z ing Government fac ilit ie s or directly 
retain ing commerc ial test ing lab orator i e s , it i s  believed 
uncert ainty regarding meaning of re s ult s would be minimi z ed . 

D. Obtain ing and Ret aining F i eld Personnel 

A s erious short age of well qualified agency field personnel (both 
p rofe s s i onal and nonprofe s s ional ) now exi st s . Thi s s ituat ion poses  
a more s e ri ous and b a s i c  problem than any other taken up in thi s 
report ; for , even with the b e st pos s ible organi z at ion ,  pol i c i e s ,  
and procedure s  for supe rv i s ion and inspect ion act ivit ie s ,  s at i s fac ­
tory supervi s i on and insp ect ion c annot be obt aine d  without an ade­
quate numb e r  of quali fied men to st aff field offic e s . 

Three main reasons exi st for the indic at ed shortage : Failure to 
make con s i st ent and effect ive us e of all appropriate channels for 
recruit ing of new personnel ; exce s s ively high rate of lo s s  of quali­
fied personnel , through res ignat ions due to di s s at i s fact ion with 
vari ou s  conditi ons of work , including (but by no means limit ed t o ) 
p ay s c ales and opportuniti e s , or through reduct ion s - in- forc e due to 
fluctuat ion in work lo ad ; inadequat e educat i onal and training pro­
grams to upgrade personnel . The Task Group believes that the se areas 
of shortcoming must all b e  dealt with to ensure effect ivene s s  of the 
s up erv i s ion and insp e ct i on funct ion . 
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1.  Recruitment 

Same agenc i e s  at pre s ent rely primarily on the Civil Service 
Commi s s ion rost er of individuals seeking Government employment 
to obtain personnel for field work . Although the procedure for 
obtaining personnel through use of the roster i s  well e stabli shed 
and gene rally effective , the s ituat ion with regard to field 
supervis ion and inspect ion s eems suffici ently crit i cal to demand 
u s e  of more dynami c  methods to attract quali fied individual s - ­
e . g . , widespread di s s eminat ion within the Government o f  informa­
t i on concerning openings for employment ; adverti s ing in news 
medi a and appropriat e  nat i onal magaz ine s ;  profe s s ional recruit ­
ment drive s at engineering colleges and other s chools . 

Such methods are used at pre s ent by a number of Government agen­
c i e s  doing res earch work as well as by private organizat i on s , 
and the s e  (or similar methods ) will have to b e  employed i f  con­
struct ion agen c i e s  are to comp et e  suc c e s s fUlly for the limited 
supply of quali fie d  individuals available . 

Recruit ing of field personnel has been di fficult in the p a st 
b ecause of various unde s irable feature s  of the work ; step s  to 
eliminate or offs et thes e  are di s cus s ed directly below . Adoption 
of the recommendat ions on the s e  matters should contribut e  to 
making recruitment efforts more succe s s ful . 

2 .  Retent i on of Qualified Personnel 

C ertain agency pract i c e s  are apparently the direct cause of di s ­
s at i s fact i on and re s ignat ion- -or o f  low morale an d  con s equent 
les s -than-opt imum p erformance - - on the p art of many competent p e r­
s onnel . The s e  practices  involve , in addition to matters t aken 
up in othe r connect ions in thi s  report , such cons iderati on s  as 
s alari e s  and wage s ,  annual leave regulat ion s , fi eld offic e s  and 
faciliti e s , profe s s ional growth and promot ion opportunit i e s , 
transfer expense reimburs ement . Specifi c ally: 

a .  S alar i e s  and wage s .  

S al ari es of profe s sional field employee s  and wages of inspe c­
tors  in various c ategories and in diverse geographical areas 
need to be rai sed signifi c antly if agenc i e s  are to attract 
and ret ain competent per sonnel with whi ch to staff field 
offi ce s . 

S alari e s  higher than those p aid profe s s ional personnel doing 
de s ign work need to be offered to profe s s i onal field person­
nel as a means of c omp en s ating for certain features  of fi eld 
work which are unattract ive in comp ar i s on and contrast with 
tho s e  of de s ign . Among the s e  feature s are relatively poorer 
and more hazardous working condition s , recurrent relocat i on 
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requirements, lower professional prestige, more hurried work 
pace, less job security. In the face of such comparative 
disadvantages, it is not surprising that agency field organi­
zati ons find it di fficult to compete successfully for quali ­
fied professional personnel with design organi zations or 
arch itecture-engineer ing firms. 

The situat i on with regard to i nspectors is sim i lar. Inspec­
tion personnel are, for the most part, drawn from the ranks 
of construct ion trade mechani cs; although working cond itions 
of i nspectors are, if anythi ng, somewhat better than those 
of mechanics, there seems no reason for offering less incen­
t ive or compensation to obtain inspectors. The problem l i es 
in Government wage scales for inspectors, which are lower 
th an fo� either Government or non -Government mechanics, so 
that often the only ones available for inspection work are 
those debarred by age or informity from worki ng at the trade, 
or those unable to perform satisfactorily in mechanic capa­
c i ty. Consequently, a substantial percentage of Government 
inspe ctors are ei ther less qualified than the mechanics whose 
work is to be inspected, or are physically unsuited to the 
r i gors of the job. Yet i nspect ion is important work demand­
ing cons i derable technical knowledge, and be ing h ired as an 
inspector should be consi dered a step up from mechan ic status- ­
not a step down, as is now the case. Although same mecha nics 
m i ght be wi lling to accept a small cut in pay to obtai n  the 
better work i ng conditions which go with the posit ion of i nspec­
tor, the pay gap is now too large for such switchovers. Given 
th is situation, wage scales for inspectors need to be i n­
creased to approximate or exceed those of mechan ics in the 
same fields , i f  enough well qualified men are to be success­
fully recruited for the vital inspect ion function. 

The solution to the problem of inadequate pay for professional 
personnel is relat ively straightforward, by virtue of the fact 
that the Civil Service Commission has author ity to declare 
the employment situation in a g i ven field acute and, within 
lim i ts, to raise the GS grade salaries for positions in that 
field i n  order to attract the needed personnel. To obtain 
such act ion with regard to professional construction person­
nel, the agencies involved need to c onvince the Commission 
that an acute shortage exists and that a ra ise i s  justi fied 
as a means of inducement for obtaining new an d  reta in ing 
present employees ; a joi nt statement from all construction 
agencies that such is the case might well suff ice for the 
purpose. 

The solution to the problem of inadequate pay for inspection 
personnel is not as simple as for professionals. I nspectors 
are classified and pai d  according to the Group IVb pay scale, 
whereas mechanics are on the Group I II scale. Group IVb pay 
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scales, at any given grade, are uniform throughout the United 
States, whereas Group I I I  p �  scales vary to conform to wages 
prevailing in each local area throughout the country. I n  
order, therefore, to raise the wages o f  inspectors to match 
or exceed those of mechanics, inspectors would either have 
to be transferred to the Group I I I  scale , with various atten­
dant problems , or the grades of inspectors would have to be 
raised on the Group IVb sc ale, and made sufficiently flexib l e  
t o  meet local wage levels. Neither o f  these changes could 
be readily made, yet the problem is serious enough to warrant 
an effort at solution. Because of the high p ay rates for 
mechanics of same types , transference of inspectors directly 
to the Group I I I  scale might in some cases result in another 
inequity ; i. e., inspector wages exceeding those of supervi­
sors ; however, through judicious classification , it should 
be possible to minimize the number of instances of such occur­
rence. 

b. Annual leave regulations. 

Another problem that can detrimentally affect both employee 
morale and the quality and progress of work is posed by re­
gulations concerning annual leave. The period of construc­
tion on many Federal projects covers a year or more. I f  re­
sponsibility for achieving results consistent with contract 
requirements is to be fulfilled , presence of the resident 
engineer and staff is required at the job site, without appre­
ciable interruption, throughout the construction period. 
Temporary replacement by individuals- -even fully competent 
ones- -who are unfamiliar with the proj ect, or with details 
concerning the work, including the status of drawings , mate­
rials, contractor operations , and progress in construction , 
may well add to the project cost through delays or contri­
butions to future p roblems. However, field staff personnel 
who refrain from taking earned leave during the construction 
period face loss of such leave under current regulations 
restricting the number of days of annual leave that may be 
accumulated and carried beyond the end of the leave year. 
While in many instances the best interests of the Government 
may suffer if annual leave is granted during the construction 
period, a costly loss in morale may result from forced sacri­
fice of annual leave. Sane adjustment in regulations govern­
ing ac cumulation of annual leave as it affects agency field 
supervisors and inspectors is the apparent solution. Permit­
ting supervisors and inspectors to accumulate annual leave 
during the construction period- -but with a proviso that all 
accumulated leave above the amount normally permitted be used 
within a prescribed period of time after completion of assign­
ment- - would resolve the problem with maximum fairness to both 
agency and employee. 
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c. Field offic es. 

Fulfillment of many of the responsibilities and duties of 
f i eld supervisory staff requir es extensive use of the field 
offi c e. While field offices are frequ ently temp o r ary, th is 
alone does not justify inadequat e work spac e ;  la ck of prop er 
heating, v entilation , or air condi tioning ; poor or improper 
lighting ; la ck of ade quate sanit ary facilities ; and other 
unwelcome conditions that are frequently the lot of f i eld 
employe es. Unless constru ction ag encies provide fi eld offic e 
facilities that compar e re asonably well with thos e provided 
at pe rmanent locations , emp loyee discontent, and the normal 
consequenc e thereof , c an  be anti cipated. 

d. Professional growth and promotion opportunities. 

Morale , dedication , and loyalty , on the part of employe es in 
general and professional employe es in part i c ular, are l ikely 
to be proportionate to the conviction that a job contributes 
to individual growth and/or offers the chan c e  for advanc ement. 
This conviction is at pr e s ent lack ing in many Government fi eld 
supervisors and inspe ctors for a number of r e a s ons (not n e c es­
sarily applicable to all agencies ) : The practi c e  of hir ing 
a large perc e ntage of field personnel on a job-to- job b asis ; 
failure to offer educ ational and train ing programs ; fa i lure 
to mak e job assignments with a view toward develop i ng the 
potential of pe rsonnel ; failure to promote deserving field 
personnel within the field organiz ation or into c entral or 
r egional offic e jobs. 

Measures to deal with the first two m atters are disc ussed i n  
sections 3 and 4 below. With regard to j ob assi gnments, ag en­
c i es ought to assign personnel , whenever practi c able, to j obs 
offering some challenge, which will broaden technical know­
ledg e  or increase the ability to deal with construction pro­
blems , to the advantage of both individual and agency. 

Ag encies ought similarly to promote dese rving fi eld pe rson­
nel to better positions within the fi e ld org ani z ation ( or when 
circumstanc es justi fy, to c entral or r egional office jobs ). 

e. Transfer expenses. 

Most transfers are e ffe cted for the convenie nc e of the agency; 
thus it se ems grossly un fa i r  to expect the employee, dire ctly 
or i nd i r e ctly, to bear the c osts inc urred in relocation. 
Moving costs for p e rsonal b elong ings and household goods , and 
tr ansp ortation charg e s  for employee and family, do not nec es­
s ar i ly con s t i tute th e total of expenses incurred in reloca­
ti on. For example , i t  i s  fr e quently necessary for the employe e 
to rent hi s cur r ent home, requiring th e storage of furnishings ; 
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at the de st ination , t emporary accommodation s may b e  required 
unt il a suitable re s i dence can be s ecured- -often a part i cu­
larly di fficult p roblem fo� a family in an area remote from 
any large community ; extra food and incidental costs may well 
be incurred during the period of tran s i ency . Privat e  industry 
appear s  to be well ahead of the Government in recognit ion of 
and dealing with the problem ; although some liberali zation 
on the p art of the Government has oc curred , agenc i e s  need to 
learn from and perhap s  even emulate indust ry pract i ce regard­
ing relocat i on costs if thi s source of employee di s content 
i s  to be eliminat ed or minimi z ed . 

3 . Training and Educational Program .  

A p art ial solut ion to agency personnel problems exi st s i n  develop ­
ing the potent i alit ie s o f  b oth p rofe s s ional and nonprofe s s ional 
employee s  through effective agency- sponsored training and educ a­
t ional programs . However , s ince supervisory and inspect ion per­
sonnel fall into diver s e  c at egories - -pro fe s s ionals with broad 
construct ion exp e r i ence ; subprofe s s ionals or nonprofe s s ionals 
with exper i ence ranging from minimal to exten s ive- -training needs 
vary widely ; e . g . , a profe s s ional with ext en s ive experience may 
have us e for instruct ion in the latest advanced construction and 
inspection t echnique s ,  while other personnel with little or no 
experience may require training in all or mo st b a s i c  phas e s  of 
con struction . For thi s  reason , the Task Group b elieve s a three­
pronged attack on the training problem is needed : An educat ional 
program to pe rmit per s onnel to obtain at Government expen s e  or on 
cost- sharing b a s i s , formal educ at i on aimed at p rofe s s ional deve­
lopment ; training p rogram dire cted toward improving t e chni cal 
knowledge and administrat ive skills ; on-the- j ob training in all 
aspect s of supervi s ion and insp e ction work . 

In org an i z ing and implement ing the s e  programs , p articular c ar e  
needs to be exerc i s ed to ensure that maximum benefit i s  derived 
by the p art i c ipant s  and , indire ctly , by the agency . In thi s 
regard , the Task Group b elieve s that : 

a .  On-the - j ob training should b e  conducted under the dire ct ion 
of competent supervi sors and should expo s e  part i c ip ant s to 
all aspect s  and element s of construct ion , with stronge st em­
pha s i s  on the branch of con struct ion most closely related t o  
the spe c i ali zed educat ional background o r  experience o f  the 
individual . 

On-the- j ob training for profe s s ionals sho uld not be confined 
to t e chnical matters ; such personnel need to be knowledgeable 
concerning agency pol i ci e s , pract i c e s , and procedure s ,  and 
the funct ions of the various divi s ions of the agency . Thi s 
goal c an  b e st be achieved by rot at i on of profe s s ional per­
sonnel , to  afford each an opportunity for gaining , under the 
guidance of an experienced r e s ident engineer , fir sthand know-
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ledge relev ant to th e funct i on s  and op erat ions of e ach 
level of authority . 

b .  Along the s ame lines , profe s s ional s  ought t o  b e  given for ­
mal educ at ion in admin i strat i on ; for the ab il ity to ach ieve 
suc c e s s  in relat i on ships with c ontr actor s , arch it e ct s , eng i ­
n e er s , and othe r s , and to as s i gn dut i e s  t o  an d  s e cure coop e ­
rat i on from sub ordinat e s , i s  dependent largely up on admin i s ­
t r at ive comp et en c e . 

c .  W ith regard to formal educ at ional and t raining p rograms , 
only tho s e  indiv idual s should b e  offered opp ortun ity to 
p art i c ip at e  who demon strat e  the willingn e s s to p art i c ip at e  
fUlly and the c ap a c ity t o  grasp and ut i l i z e  the informat i on 
prov ided ; otherwi s e ,  cons i derable mon ey and e ffort could 
well be wa st ed . 

4 .  Cl ear ing Hou s e  fo r Exchange o f  Ag ency Sup erv i s i on and Insp e ct i on 
Per s onn el 

A p art i c ul arly trouble s ome problem common to all construct ion 
agenc i e s  i s  th e fluct uat ion in c on struct i on act ivity that oc cur 
s e a s onally and ye ar-t o-year . The var i at ion in volume of con­
s truct i on affe ct s  the employment s e cur ity of sup e rv i sors and in­
spe ctors and ,  conv e r s ely , aggravat e s  employee r e c ruitment and 
r et ent ion p r oblems of the agenc i e s . A p rosp ect for ameliorat ion 
r e st s  in the fact that frequently , wh ile one agency i s  exp e r i ­
enc ing di ffi cult i e s  in r e c ru it ing con s t ruct i on p e r s onn el e s sen­
t i al to meet ing demands of an exp anding progr am ,  another i s  
fac ing an actual or p ot ent ial reduct ion in force due t o  a dimin­
i shing workload . 

The Task Group b eli eve s that employee uncert a int ie s could b e  
reduc e d  an d  agen cy re cruiting p roblem s s imult aneously allev i ated 
by coop e rat ive act i on of all con struct ion agenc i e s  in e st abli sh­
ing a c ent ral clear ing hous e or othe r me ans for publi c i z ing 
exi st ing employment opportun it i e s  in s up ervi s i on and insp e ct i on 
Gove rnment -wide , and for maint a ining a current l i s t  of qual i f i ed 
Federal employe e s  (with eligib ilit i e s ) who are available for 
employment b e cau s e  of actual or ant i c ip at e d  reduct i on in forc e ,  
or b e c aus e of de s ire to t r an s fer . 

Thi s  s ame mechani sm c ould b e  exp anded to p e rmit agen c i e s  to 
b alance p e r s onn el requirement s by loan or exchange on a t emporary 
b as i s , e sp e c i ally to s at i s fy c r it i c al needs for sup e rv i sor s  and 
sp e c i al i st s . By pub l i c i z ing p er sonnel rquir ement s ,  with p art i cu­
lar s  con c e rning qual i f i c at i on s , loc at ion ,  and the p er i od of t ime 
for whi ch s e rvi c e s are required , an agency c ould o ften obt ain 
help from another agency who s e  work p rogram p ermit s  loan of such 
an indiv i dual . As a minimum , thi s could alleviat e  the innnediat e  
n e e d  while provi ding t ime , if ne c e s s ary , to recruit a quali fied 
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p ermanent employee .  Exchange or loan could , in additi on ,  les sen 
the nece s s ity for transfer or t emporary relocation when quali ­
fied and available personnel happen to be s ituat ed in the geo­
graphi c area of need ; in such c ircumst anc e s , supervis ion and 
insp ect ion cost s would be reduced by the amount of relocation 
expen s e , while thos e  employee morale problems as soc i ated with 
transfer would be avoided . 

E .  Prevent ing Repetitive Defi c i enc i e s  

1. Monitoring and Evaluation of Performanc e of Field Supervi sory 
Forces  

T ask Group experience indi c at e s  that p eriodi c vi s it s  to the 
proj ect s ite by higher-echelon sup ervi sion ,  during whi ch de­
t ailed examinations are made , i s  probably the most effect ive 
means available to central and regional offices  

·
ror monitoring 

and evaluat ing the quality and ext ent of field sup erv i s ion be ing 
provided by the staff ;  such vi s it s , it ha s been found , also 
s e rve to stimulate fi eld s upervi s ion in the performance of dut i es . 
Although in mo st agenc i e s  higher-echelon supervisors do vi s it 
pro j ect s from t ime to t ime , the vi s it s  are , it i s  beli eved ,  oft en 
too p erfunctory or too infrequent to p ermit adequat e monitoring 
and evaluat ion . 

Thi s s ituat ion , the Task Group believe s ,  needs to be correct ed . 
Vi s it s  ought to b e  made regularly, with suffi c i ent t ime allo­
c ated to e ach v i s it to p e rmit e ffective monitoring of the st aff . 
S ound evaluati on of field supervi s i on calls for : Ob servat i on 
of all element s of con struct ion ,  completed or in progre s s ; com­
p ari son of actual field conditi ons with thos e reported by fi eld 
supervi s i on ; di s cus s i on of j ob progres s  and problems with staff 
members ; gener al apprai s al of morale ; cle ar and accurat e  r eport­
ing of findings in wr it ing ; plus prompt and appropri at e  act ion 
as  indic at ed . 

2 . Evaluat ion and Utili z ation of Performance Information 

Although most construct ion agen c i e s  receive fee dback informati on 
conc erning the quality and performanc e of mat eri als and equip­
ment us ed on c onstruct ion proj ects , the Task Group finds that , 
in many instanc e s , thi s  informat ion i s  not effect ively directed 
toward improvement in construct ion . 

Feedback informat ion generally c oncerns defi c i enc i e s  in mat eri ­
als , equipment , and workmanship that oc cur on a construct ion 
proj ect . Such defi ciencie s  may b e  operational or qualitative , 
result ing in le s s  than the de s ired level of pe rformance .  Caus es  
vary , but de fi c i enci e s  are usually attribut able to de s ign , con­
struct ion , quality control , or inspection . Directing of infor­
mat ion conc erning defi c i enc i e s  to the att ent ion of the con strue-
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t i on agency- - either by field supervi sory and insp ect ion force s 
during the construction period , or by the user agency after 
acceptance and occ upancy- - i s  of value only in p roport ion to the 
act ion t aken by the construct ion agency not merely to correct 
the bmnedi at e  problem but also to pr event recurrence . 

Before remedial act ion c an b e  undertaken , feedback informat ion 
conc erning problem areas required c arefUl analys i s  to det ermine 
c aus e ,  and evaluat ion to pres cribe appropriate corr e ctive ac­
t i on . Thi s re sp on s ib ility has to be as s igned to suitably qua­
li fied p ersonnel if the effe ct s  of de fi c i en c i e s  in construct ion 
are to be minimized or eliminat ed . By making analy s i s  and evalu­
at ion a primary duty of appropriate personnel unen cumb ered with 
othe r administrat ive or sup ervi sory respon s ibilit ie s ,  agencies  
will improve the likelihood of effect ive act ion to reduce repe­
titive defi c ienc i e s  in both de s ign and construct ion , and of corre­
sponding improvement in quality of const ruct ion . 

Collect i on and proces s ing of feedback information , i f  the obj ec­
t i ve s  indic at ed by the Task Group are t o  b e  reached,  is  a com­
plex undertaking . E s s ent i al element s o f  an e ffe ctive feedback 
program include : Recognition of defic ienci e s , p art i cularly 
thos e  whi ch tend to b e  repeated , as well as unusual achi evement 
relat ed t o  de sign and/or con struct ion ; reporting p rocedur e s  
sp ecifically de s igned for tran smitting informati on neces s ary to 
evaluat ion o f  construct ion ; analysi s  of feedb ack information ; 
int erpr etat ion of the re sult s  of an alys i s ; formulat ion of appro­
priat e  a ct ion , e ither remedial or developmental and p romot ional ; 
development of followup instruct i on s ; and communicat ion of the s e  
instructions , a s  appropriat e , to  de s i gners , contract admini stra­
tors , field supervi sors , and contractor s . Such a p rogram would 
p rovide for e arly awarenes s by all interested p art i e s  concerning 
succe s s ful de s i gn and construct ion pract i c e s  as well as defic ien­
c i e s . Development of such a p rogram will require careful con s i ­
deration o f  the ful l  range of obj ective s as well as the alterna­
tive procedure s whereby those obj ect ive s may be achieved- - a  mat ­
t e r  beyond the s cope of the present study but appearing to merit 
considerat ion by the agen c i e s  as  a matter for s ep ar ate inve st i­
gat i on . Provided that such an effort did re sult in an e ffect ive 
feedback program for Federal construct ion , it s b enefit s would 
be far - r eaching in b etter const ruction quality and reduct ion of 
cost s , and more e ffect ive resear ch in building t e chnology . 

3 .  D i s s eminat ion of Performance Informat ion 

The Task Group believes that mean s  for con s iderable improvement 
in b oth the quality and cost of construct ion exi st within the 
construct ion agen c i e s  through free exchange of information con­
cerning problems . Defic ienc i e s  in de s ign , con struct ion proc e ­
dure s ,  an d  inspection pract ices  could often be avoided or the 
effects minimi z ed ,  provided that informat ion concerning the 
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existence and nature of such deficiencies were disseminated 
and utilized; otherwise each agency must independently find 
solutions to problems that may have been previously encountered 
and resolved elsewhere. 

Dissemination of information concerning particularly difficult 
problems may further contribute to the development of solutions 
by directing attention to areas worthy of concentrated coopera­
tive study by the several Government agencies and industry. 
As a minimum, all agencies would be forewarned of a problem en­
countered for which no solution has been found. 

F. Procedure for Adopting Certain Recommendations Contained in This 
Report 

The Task Group recognized that certain recommendations contained in 
this report cannot be made effective unless all or most construction 
agencies cooperate in establishing a procedure for implementation. 
These recommendations involve procedures and practices for conduct­
ing plant and mill inspections; recruiting and interchanging of 
supervisory personnel; dissemination of information relevant to 
deficiencies in construction materials , products, and practices ; 
plus responsibilities regarding enforcement of labor laws , and Civil 
Service Commission action to improve compensation within grades. 
To achieve the improvement in construction quality and costs envi­
sioned by the Task Group in these areas requires that all agencies 
cooperate in establishing an inter-agency organization similar in 
character to the Federal Fire Council. 
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GLOS SARY 

Definition of Terms Used in Report 

Archit ect-Engineer or A-E (Firm ) - - - A. private organization retained to 
design and prepare drawings and spe­
cifications for a project and/or to 
supervise and inspect construction 
in the field. 

Ba s ic Staff- - - - - - - - - - - - - - - - - - - - - - - - Resident engineer and those principal 
assist ants assigned to a project 
throughout the construction period. 

Br anch of Work- - - - - - - - - - - - - - - - - - - -- Any one of the technologically dif­
ferentiated segments of construction 
( e. g., structural, electrical, mecha­
nical, architectural ) . 

Construction Agency or Authority- - - A Government organ i zation responsible 
for administration, supervision, and 
inspection of the construction pro­
ject - - even if actual field supervi­
sion is on occasion performed by an 
architect - engineer firm retained for 
this purpose. 

Contract Documents- - - - - - - - - - - - - - - - - The general, special, and supplemen­
tary divisions of the contract speci­
fications; contract drawings and any 
additions or deletions; specifications ,  
including references, standards, legal 
documents, referenced specifications, 
and any changes thereto. 

Contract ing Officer- - - - - - - - - -- - --- - An administrator with authority to 
act for a Government agency in all 
matters concerning construct ion-­
whether authority covers a single re­
gion or district or extends to entire 
agency. 

Design Agency or Authority- - - - - - - - - A Government organization responsible 
for design of a Federal construction 
project- -even if actual design and 
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prep arat i on of drawings and spe c i fi ­
c at i ons should b e  performed b y  an 
archit ect - engineer fi rm retained for 
thi s  purpos e . 

De s i gner- - - - - - - - - - - - - - - - - - - - - - - - - - - The Government and/or private organ i ­
z at i on whi ch actually develop s the 
de s ign and prepares  drawing s and sp e­
c if i c ation s  for a proj ect . 

Fi eld St aff Eng ineer- - - - - - - - - - - - - - - An engineer as s igned re spons ibility 
for field supe rvi s i on and insp ect ion 
of one or more spe c i al i z ed branches 
of the work ( e . g . , structural , mecha­
n i c al ,  ele ctri c al ) under d irect ion 
of the re s i dent engineer . 

Field Sup e rv i s i on- - - - - - - - - - - - - - - - - - The aggregat e  of functions nece s s ary 
to monitor construct ion work in order 
to ensure compli ance with contract 
requirement s . 

I n spector- - - - - - - - - - - - - - - - - - - - - - - - - - An individual ( experienced in one or 
more branches of construct ion ) a s ­
s igned to the fi eld st aff with re spon ­
s ib ility for inspect ing the work un­
der direct ion of a fi eld supervi s or . 

Pro fe s s ional Eng ine er- - - - - - - - - - - - - - An individual who through formal edu­
c at i on , training , and/or ext en s ive 
exp erienc e ,  meet s Civ il S erv i c e  Com­

mi s s ion requi rement s for r ating as 
a profe s s ional engineer- -whether or 
not regi stered as a PE .  

Re s ident Eng ine er- - - - - - - - - - - - - - - - - - The individual in charge of s up er­
vi s ion and insp ect ion of c onstruct ion 
at the proj ect s it e . (Some agenci e s  
us e different t itle ; e . g . , Re s ident 
Officer in Charge of Construct ion . ) 

Us er Agency- - - - - - - - - - - - - - - - - - - - - - - - The Government organ i z ation whi ch has 
init iat ed a proj e ct and will take 
pos s e s s ion of the fac ility upon com­
plet ion- -which may , in certain c ircum­
st ance s , ret ain authority over de s ign 
and construction , ut ili z ing it s own 
p er s onnel , or engaging the s erv i c e s  
of an A-E firm . 

5 7  

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 .

S u p e r v i s i o n  a n d  I n s p e c t i o n  o f  F e d e r a l  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 = 2 0 2 7 4

http://www.nap.edu/catalog.php?record_id=20274


Copyright © National Academy of Sciences. All rights reserved.

Supervision and Inspection of Federal Construction
http://www.nap.edu/catalog.php?record_id=20274

http://www.nap.edu/catalog.php?record_id=20274

	Front Matter
	INTRODUCTION
	CONCLUSIONS AND RECOMMENDATIONS
	DISCUSSION
	GLOSSARY

