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- COMPTROLIFIR GENFRAL OF THE UNITFD STATES
WAZHINGTON, [J.C, 20348

B-133316
Dear »ir, Chairman:

This report is in response to the request of Novem-
ber 10, 1971, by the committee of conference on fiscal ycar
1972 wilitary construction appropriations. he coumittec
asked us to investigate the cificiency of construction manage-
ment and the fairness of charges by Department of Defense
construction agencies for supcrvision, inspection, and over-
licad,

Also as requested, we compared charges by the Army
Corps of Enginecrs and the Naval Tacilities Engincering Con-
mand for design and for construction supervision with charges
for similar scrvices by the General Services Administration
and by private architect-engincer firms. Tarec prominent
architectural and cngincering socleties provided infornation
on the latter charges, and we have expresscd our appreciation
to thoeu.

We have not rcquested written comments from any of the
organizations included in our study, but, as agrced with our
representatives, we arc sending copies of the report today to
the Secrctary of Defense.

We plan no further distribution of this report unless
copies are specifically requested and then only after your
agrcement has been obtained or you have publicly announced
its contents.,

Sincerely yours,

W/ . //4'“; 4
Lt t-{ffe ® """"""/VC;

Comptroller Gencral
of the United Statecs

The Honorable Michacl J. Mansficld

Chairman, Subcommittce on Military
Construction R

Committee on Appropriations

United States Scnate

BEéT DOCUMENT AVAILABLE
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COIMPTROLLER GENERAL OF THE UNITED STATLES
WASHINGICN, D C, 20348

Dear Mr., Chairman:

This report is in responsce to the request of Noveii-
ber 10, 1971, by the committce of conference on fiscal ycar
1972 military construction appropriations. The committce
asked us to investigate the efficiency of construction manag
ment and the fairness of charges by Department of Defense
conftluctlon agencies for supervision, inspcction, and over-
ﬂL‘d(l-

Also as requested, we compared charges by the Army
Corps of Tangincers and the Naval Facilities Enginecring Coin-
mand for dos1gn and for construction supervision with charge:
for similar services by the General Services Administration
and by private architect-engincer firms, Thrce prominent
architectural and engineering societies provided information
on the latter charges, and we have expresscd our appreciation
to them.

We have not requcsted written comments from any of the
organizations included in our study, but, as agreed with our
represcentatives, we are sending copies of the report today t
the Sccrectary of Defensc.

We plan no further distribution of this report unless
copies are specifically requested and then only after your
agrecment has been obtained or you have publicly announced
its contents,

Sincercly yours,
e

/&Pl £
PR
oS
Z’f”’w‘* /?/ T

Comptroller General
of the United States

The Tlonorable Robert L. Sikes

Chairman, Subcommittece on %&PﬁﬂJﬂ
B Ml]‘ ‘{Fury C()I}Stljl](j":‘Jj‘O?. e nﬂFUN\E T PNA
Committee on Appropriations BEot ¥V

House of Representatives
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I Extract {rom the conference report on fiscal
year 1972 military construction appropri-
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Date extracted from POD's report submitted to
the Congress in TFebruary 18972 to comply
with the requirements of scction 604 of
Public Law 91-511

Letter dated October 6, 1972, (rom the
American Institute of Architects, the
Consulting Engineers Council, and the
National Socicty of Professional Iin-
gincers to the General Accounting 0f-

" -fice
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Amcrican Socicty of Civil Enginecrs
Department of Defense

General Accounting Office

General Services Administration
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MILTTARY CORNSTLOCETON
COMNMITTRERS O Al /’11(7/ BIATIONS
LRTYRD DT80S DEEATE

HOUSE OF LT BESRilPAT VRS
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WHY TUE STUDY WAS MADE

The comnittee of conference (of the
Senate and House) on {iscal year
1872 wititary construction appro-
priations ashed the Genersl Ac-
counting Office (CAD) to_ipves-
tigule th Ef[1C7LHL" of CONSLIUC:

L L A

b" Dr.Du 3 oo m of..De-

(DQD) .construction.agencies
for. suL¢J§L1§1QQ, inspection, and
OVCT‘J"

was also asked to
CO I'PL iC

chur ges uor similar work
in private jndustry with charges

by tha LOD aUGBE{Ls (See app. I.)

Backgroimd

DMS}gamandhégabrVis1on of military
construction projects comp]eLcd in
the United States in fiscal year
1971 cost about $58 miilion. The
Army Corps of Engincers and the
Naval Facilities Engineering Com-
mand supervise most military con-
structiion projects, but the Air
Force may supervise its projects
with aprooval by the Scoretary

of Deflense.

Authorization acts before 1970 re-
quired the Corps or the Command to
cnpnrv1se all military construction
unless the Secretary of Defenses de-

teriminzd this wos wholly impracti-
cal. DBeginning in fiscal year
1970, authorization acts have
given the Secretary more flexibil-
ity in selcecting an agency to
supervise consiruction in the
United Siates.

Tear Sheet

&

“Cogts ropor; ‘J/’“‘s’)u iw’g

COMPARATIVE COSTS TO DLSIGN,
SUPLRVISE, AND INSPLCT MILITARY
CONSTRUCT ION PROJECTS
Departwent of Defense

-B-133316

To compare construction efforts,
Congress requires military depart
ments to report the value of con-
struction coiwpleted cach yecar and
the related design, supervision,
overhead chavrges. After DOD sub-
mitied Lthe Tirst report, covering
projects completed by the agencie
in fiscal year 1970, the COﬂq;CSS
questioned their rc1ut1ve cffici-
ency. (See pp. 5 and 6.)

GAQ agreed to compare

~--the BOD agencies' costs for de-
s1gn and for construction super
sion, inspection, and overhead
for m1]nLa:y pirojccts counleted

.....4")

in fiscal year 1971,
~-the DOD agencies'
private firms
services and,

charges with
charges for simi

--the DOD agencies' charges with
General Services Adwinistiratior
(GSA's) charges for similar sci
ices. ({Sce p. 22.)

GAO gave an interim oral report f
the Subcemmittees on Military Cor
struction of the Senat! te Commi ttoe

on Appropr1at1ons and Armed Sery-

jces in May 1972, As requestoed,

GAO did not obtain written com-
ments on this report from DOD.

FANDINGS AND C ()Nf‘LU TORS

~
3

b
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f/\' [Ner
L)

A
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Costs reported to the Congress by
!
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»
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the POD agencies for design and for
cons e hion Lupervision, inspec-
tion, and overhead were not suit-
able for measur ing or comparing the
agencies' nenayument efficicncy
becauce

--the agencies used diflerent
procedures and practices to
record, cstimate, and report
these costs and

--the effects of the quality,
sive, and coumplexity of con-
slruciivn peojects on the
agencies' cnsts were unknown.

(See p. 8.) -

GAD inforwed DOD of the differcnces
in estimating and veporting costs
for use in its <iudy of ihe wmilitary
construction cost «ccoimmtbing sys-
Lems of the threo departments. DOD
is making the study Lo detcrmine
the comparab ;1ty of the costs un-
der the indiviaual eystens and the
desirebility aLd feesibility of
revicing curvent systems. (See

p. 9.)

For desiyn, supirvision, in-
spection, and oveinvad costs
reporicd on projocts completed
in fiscal year 1971, the Corps
averaged 14.1 percent of con-
struction costs, the Coinnand
averaged 11.7 percent, and

the Air Force averaged 13.2 per-
cent. (See p. 8.)

Charges reported by rrivate firms
oy smn e !« st

A comparison of private firms' re-
ported charges with DOD agencies'
charges may not be meaningful
because of insufficient informa-
tion on the firms' charges and

on factors which influcnce them,
such as quatity, size, and com-
plexity of progects.

Private firms reported their
charges in response to

questionnaires from three architec-
tural and cngineering socicties
which volunicered to furnish this
data Tor the BAD study. GAD cculd
not vediiy whether

~=charges hy the fivms that respunde
were cervosentative of all privale
firms' charges, .

~--the firws' charges covered the
same services as the DOD agencies'
charges, or

--the Tirms' projccts wer e ComiNe -
rable to the bDOD agencies' projeci
in quality, size, and comp]ek11y,

Chdrgcs reported by private fiin
rangea from 6.2 parcent of prol
construction costs of $10 mitiicy

or cver to 9.3 percent of progoce
construction cocsts of less than

$1 million. These chargas werc
considerihly lo.zr ihen the 12.4

and 11.4 parcent that the Coros

and the Comand chavged for proj ois
conpleted in Fiscal year 1871 @i

an avergae ro siirucuion cost of
$500,000 and <l million, respoce
tively. (Sce p. 14.)

(-\4:

Charges reporicd by CSA

A comparison of the DCD agencics'
charges for design and constiruction
supervision with GSA's chargas may
not be meaningful because of dif-
ferences in the nature and location
of construction projects., Cherges
furnished by GSA as typical for
projects were based on a ccnbination
of charges for new construction
projects and for repair and improve-
ment projects.

It is not known whether such proj-

ects are comparable to new consciruc-
tion, altcration, and vrehabilitation
projects on which the DOD agencies'

charges were based. The GSA charges
were based on projects in the United
States; the Corps and Comrand charge

REST DOCUMENT AVAILABLE



were based on projects worldwide.
Most GSA construction projecis are
in cities; mest DOD demes lic
projects are al military installa-
tions,

Average charges cited by GSA for
causlenction and repair proj-

ncts were 22 jpercent of the proj-
ect construclion casil calcoory of
$500,000, 15.3 percent of the

$2 million calegory, and 12.5 per-
cent of the S5 million category.
(See p. 19.)

-

MATIERS POR
BY THE LU

ONSTDERLTION

A nurber of Tactors which influence
Lthe DOD repovrtcd costis of design
and copstructiion supervision must
be considered in measuring and
comparing the managoment effi-
ciency of the DOD construction
agencies. Such factors include

Tear Sheet

the organizalional structures
establishicd to menage constructio
projects, ilhe managosent tech-
niques used in the design and con
struction supervisicn process, th
nature and lccation of construc-
tion projects, and the quality of
consiruclion attained for the tot
project cost.

GAO suygests that the Subcommiltc
defer Further studies of the DOD

agencies' managoment cificiency u
til they have coasidered any chen
affecting the couparebiiity of re
ported costs that may result from
DOD study of the wmilitary departn
consiruction accounting systems.,

After considering any such change

. the Subcommittees could consider

whether additional information on
specitic factors inTluencing re-
poried cosis is nrceded from the
Secretary of Defense to provide t
Subcowmitices with boiter visibil
of the DOD agencies' manegorent e
ficiency.

BEST DOCUMENT AVAILABLE
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CUAPTER 1

MILITARY CONSTRUCT(ON SUPERVISION

JURISDICTION AMONG MTLITARY AGENCLLS

The Army Corps of Engincers and the Naval Facilitics
Engincering Commaind ususlly provide design and construc-
tion supervision services for military projects in the
United States and its possc-sions. Although the military
departments can sclect either of the two agencies to pro-
vide such services, the Departments of the Army and Navy
have primarily uscd the services of their own construction
agencies, The Corps, and at times the Command, have pro-
vided the services for most Air Force projects. In addi-
tion, the Air Force has supervised the design and con-
struction of its own rescarch and test facilities, its own
family housing projccts, and other projects with the ap-
proval of the Sccretary of Defense.

The design of more than 80 percent of the dollar
value of military projects was contracted out in recent
years, but most construction supervision iwus done in-

house, according to Department of Delfense (DOD) officials.

Military construction authorization acts before 1970
required either the Corps or the Command to supervise all
design and construction, unless the Secretary of Defensc
or his designece determined that this was wholly impracti-
cal. The 1970 and subscquent authorization acts modified
this recquircement; they specificed that other Government
agencics could supervise construction at the Sccretaries
of the military departments' request and with the Secretary
of Delense's approval, to insurc the most efficicnt, cxpedi-
tious, and cost-effective construction. '

The modified requircment stated that the military de-
partments must send the Congress an annual report on the
value of the contracts that the construction agencics con-
plcted and on the desipgn, supervision, and ovcerhead
charges that the departments incurred. The stated purposc
of the report is to compare the construction efforts of
the three military departments.,

“ reT DOCUMENT AVAILABLE
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ccts completed in fiscal yecar 1970, congressional hearings
questioned whether the most efllicient construction agen:
¢ies were being selected for design and supervision serv-
ices.  The reported costs of these scrvices in relation to
construction costs indiceted that the Air Torce could de-
sign and supervisc the construction of its own projccts
cheaper than could the Corps, which was its usual con-
struction agency. .

S
jast

JH

We uscd the sccond report, which covercd prejects
completed in fiscal year 1971 and which was submitted in
Vebovary <1972, to compare the design and supcrvision costis
of the Couvps, the Command, and the Air Force.

ORGANTZATTONAL DITJFERENCES

[N CONSTRUCTION RGENTS

The Corps has a headquarters, 11 operating divisions,
and 3G district offices within the continental United
States. The headquarters, eight divisions, and 11 dis-
Ltrict offices supervise military COD“ilHCTlOH. The di=-~

trict offices award contracts and supcrvisc and inonct
projects under construction, and the divisions review anl
cantrol these tivities, The headquarters implemente op-

ntrol t ac
proved construction programs and reviews design work on
all projects, About 5,000 people worked on the Corps'
military construction program in fiscal ycar 1971, accord-
ing to DOD.

Within the rontinental United States, the Command has
a headmiiavytere and five ancinesering {iald Aiviceinne ro-
o« JL\/(LU\-{\-‘C‘J A\ L2 L livg 4 4v o \/J‘s—hl‘.\z\.’].-’.]lb [ A WLV D LV O P

sponsible for supervising military construction, The
headquarters' functions are similar to those of the Corps'
headquarters. The field divisions are responsible for
projects under construction, as are the Corps' district
offices. The Command has no separate level similar to the
Corps' divisions. About 2,300 people worked on the Con-

PR I PO i
S i

nana 113T83
according to DOD

=t

e R L A 3 v v e ma oy e 3 e S o e 10
consTruceion program 1Nl riscal yedlr LJi/t,

The Air Forcc does not have an organizational struc-
turc similar to those of the Corps or the Command for su-
pervising construction. Its military construction proygr.m
is the responsibility of the Dircctorate of Civil

¢ REST DOCUMENT AVAILAB



Engincering, a 600-man organization. The rcgional civil
cnpiacers, members of the Dircectorate, supervise the design
and award the contracts,  The major command having jurisdic-
tion over the base where the project is being constructed
1s assigned supervision responsibilities. In certain in-
stances, the major command may also be assigned the responsi
bilitics of the regivnal engincer. Once construction starts
the base civil engincer supervises and inspects the project.,
He must rely on the other basc-level activitices for such
support services as procurcment, supply, accounting, and
Jegal assistance. )

This contrasts with the Corps and Command proccdures
because the military installation where the Corps or the
Command supervises construction is not responsible for the
project until it is completed,



) S CHAPTER 2

REPORTED DESIGN AND SUPERVISTON COSTS

AS MBASURLES OF EVFF TLILFEX
The costs reported to the Congress by the DOD construc-
tion aanCiCS for design and for construction supervision,

rnvwhand wneas we + r~n-:4n1 A Ay me
, Al overatad wed nct sultable lfor mea

compar ‘ng the agencics

=8 R I o

1SU
' management cefficiency bocausc

--the agencics uscd different procedures and practices
to record, estimate, and report thesc costs and

--the effects of the quality, size, and complexity of
construction projects on the agencies' costs were
unknown.

fiscal yecar 1971 on which the agencics were responsible for
both design and construction supervision. (See app. 11 {or
more detailed data.)

The following table vﬂntl*ns data from the DOD repuvt
to the Congress on projects completed by the agencies in
07 o

Design and

supervicion, Supervicion,
wber  Construction costs insppction, inspuction,
of wiote a) end_overhead Design and overhaad
Apent projects Tq§(1 Averepe COfts Percent  percent percunt

Corps 446 $221.5 $0.497 §31.2 14,1 7.2 6.9
Couraand 220 232.2 1.055 27.1 11.7 5.4 6.3
Aly Force 13 .9 070 .1 13,2 8.3 4,9
Total 679 $454.6 $58.
fExcludes design and supervision, inspection, and cverhead costs,
nli AR
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STTINT G, COSTS

The costs for design and lor supervision, inspection,
and overhead in the rveport to the Congress were paid from
scveral appropriations and werc accounted for differently
by the thrce agencies., We informed the Assistant Qﬂ«wv‘zwy
of Defensce (Couptroller) of the differvences we found in
estimating and reporting costs {for use in his study of the
military construction coft acceunting systems of the mili-
tary departments. He is making the study to determine the
comparability of costs under the individual systems and the

desirability and feasibility of revising the curreat systems

A1l three agencics recorded as costs of the facilities
in their property records (i.o., capitalized) design and
construction supcrvision costs paid cut of military construc
tion apprepriations. llowever, except for certain actual
cost data kent S N U DR N s
Lo L Udtd I\LP(. U)’ L il ERRA TN 1 BN E
the amounts paid from other appropriation
construction supervision had to be cstimated by the agoncyo'
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percent, bout 7.2 of the Air Force's reported
percent. I accordance with DOD policy, the threc age:
ch ~ged their military customers only for those costs
d 11 of m11¢;3rv construction 9ﬁnrnhr' ations

42 [IE SR Y 13

t about 11.4 of the Command's reported
a
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We did not verify recorded costs or evaluate the meth-
ods used to estimate costs.

Recording costs
Ton o~ I [P ~N s f‘\nh 3 tructions FE N A VO t LA~
171 aclordance witn vup InsSTruction 3oy LIl LUt po 11wl ~
quarters- and division-level construction supcrvision costs

are paid from military pecrsonnel or operations and mainte-
nance appropriations and arc not capitalized in the account
ing records. The Corp%' dlSL rict-level supervision costs

arc i 14 f+Am m 1
L S Cl.LLL 4L it it

capitalized.

\-J
-
[N

B o at 1Ay
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The Command pays its hecadquarters- and division-level
-construction supervision costs (except for military person:

9
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costs) from military construction appropriations and cuapita
izes such costs in accordance with DOD instructions. Mili-
tary consiruction appropriation acts authorize such appro-
priations to be usced to pay Command headquarters personnel
but not Corps headquarters personnel.

DOD instructions do not contain similay special guid-
ance on Air Force supervision costs. The Air Force pays it
in-house design and construction supervision costs {rom
cither .opcrations and maintenance appropriations or militar
personnel appropriations and does not capitalize such costs

Costs for contract scrvices arc paid from military
construction appropriations and are capitalized by all thre

agencics.

Estimating costs

The Corps uscd formulas to estimate the civilian and
millitasry personnel and rclated overhead costs peid cut of
opcrations and maintenance and military personnel appropria
tivns at its headquarcers, divisions, and distiicts for
both design and supervision services.,

The Comwwand estimated military personnel costs for its
headguarters and ficld offices for both design and super-
vision services at a fixed 0.3 percent of construction
costs. These were the costs paid from the military person-
nel appropriations. '

. The Air Force used formulas to estimate the overhead
costs incurred at its bases for both design and supervision
services., It reported at actual costs the direct man-hours
that could be identified as applying to specific projects.

Reporting costs

The three agencics differed in reporting certain types
of design and supcrvision costs.

Costs reported by the Corps did not include any f{actor
for deprociation or rent. The Corps told us that it also
did not include any basc-level support costs. (Basc-level
support includes office space and utilitices.) The Command
also did not include any factor for depreciation or rent or

10
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any basc-Jevel support costs unless the base specifically
charged it for such support. In addition, the Comnand
omitted design overhead on non-Navy projects.

The Air Torce reported basc-level costs, including -
tors for depreciation and utilities, but did not report any
costs for headquarters or major commands except for salaries
of certain major command personnel who had been speciflically
assipned to construction projects. (The Air Force said
that 1t would consider its higher level costs in the nexti
report.)

n
1

e
€.

The report to the Congress included domestic projects--
those complcted in the United Stutes and its posscssions,
The Corps, the Command, and the Alr Force reported super-
visison, inspection, and overhead costs as 6.9, 6.3, and
4.9 percent, respectively (sce table on page 8), of the
constiruction costs. The Corps and Command ratcs were based
primarily on worldwile supervision, inspection, and overhead
costs as a percentage of worldwide construction costs,
whereas the Air Torce rate was based on domestic supervision
inspection, and overhead costs as a percentage of domestic
construction costs. We did not determine the cffect of

overseas costs on the Corps and Command rates.

o

CTS OF NATURE ARD Qunzlry OF

C \EggUCJloN ON DESIGH AND SUPERVISION COSTS

The construction industry recognizes that the size,
complexity, and location of projects generally affect design
and supervision costs. Because such costs arc usually hlphe
for small or complex projects than they arc {for large or un-
complicated projects, any meaningful cost comparison should
consider the size and naturce of projects. To show rclative
management efficiency, a cost comparison also should con:ide

the quality of construction.

We did not analyze the cffect that such factors as size
complexity, and qualiiy of construction had on the design
and supervision costs reported by the DOD agencies.

41y e

We did note that the reported design percentages de-
clincd as the average project construction costs increascd.

The desipgn costs of the Corps and the Command average!d
7,2 and 5.4.pcrcent of construction costs, respectively.
The Corps and the Command completed hundreds of projects

1 s ' e ansmul }
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2t average costs of $500,000 and $1 miltic

respectively.,  The Air lurae s desipgn costs ave

cent of constys

uction- Castis;
only 13 projects with an av

$70,000 a project,

huwevcr, the Air TFe

Grage construction c



CHAPTER 3

COMPARISON OF DOD AGLNC'ES! CHAR(IS WITH

PRIVATE TIRMS® CHARGES
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slruction supervision charges with the DOD agencies' Lhargcs
may not Do mecaninglul because of the lack of sufficient in-
foimation on private {firms' charges and on factors which in-

fluence them, such as quality, size, and complexity of proj-
ects, Prlvate firms reported thelr charges in response to

questionnaiyes., We could not verify whether

--the chargee by the firms that responded were repre-
sentative of all private firms' charges,

--the firms' charges covered the same services as the
DOD agencies' charges, or

--the {.rms' projects were comparable to the DOD agen-
cies' prejccts in quality, size, and complexity.
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We obtained information on private firms' charges for
desipn and construction services {rom three architectural
and cngincering societices--the Consulting Engineers Council,

+he T\TQ‘F artal Sacriatv r Dvr\-f-'nccwnnq'( Froinnera and +he
[ S ¥ 9 \A\—J.\JJLUJ, L/V\/J—\JL— £ A S WIS " SV g & N M‘lb-‘-ll\/\’LJs CLal bl

American Institute of Architects. The societies had sent
questionnaire to 60 {firms and had tabulated and analyzed
the 30 responses they rcceived., (See app. III.)

A lreqhgow“ of the reported charges by project con-
, structi cost is shown in the following table.



Percentases for

Total Average architcct-cng,iner
value project servicen
Project Number of consiruc- 'wngﬁﬁjﬂﬁﬁ}ﬁﬁér_uunfﬂ
construction of construc-— tion De- construc- Co
cost projects tlon cost  sign tion bi

(millicns)

$10 million or

over 8 $125.70 $15.72 4.9 1.3 6
$ 5 million to

$10 million 19 138.51 7.29 /A 1.9 6
$ 2 million to :

$ 5 milTion 49 153.59 3.13 4,6 2.5 7
$ 1 million to :

$ 2 million 38 54.48 1.43 5.0 3.2 S
Less than

$1 million 40 _19.66 49 5,9 3.4 g9
All projects 154 $491.93 $ 3.19 .7 2.1 &

Thesc charges were considerably lover than the 12,4 un
11.4 percent that the Corps and the Command charged for poo
ects completed in fiscal year 1971 at an average constructi
cost of §500,000 and $1 million, respectively.

Representativeness of data on private firms

Although the projects on which the firms' reportcd
charges were based appear to include a variety of architect
cngincer work, we could not determine whether the charges
were representative of all architect-enginccr firms' charge
We could not verify the reported charges because

--we had agreed with the societies to keep the partici
pating firms anonymous and

--the firms had chosen the projects included in their
responses.

Privatc versus DOD agencies' services

The descriptions of the design and construction scrv-
ices in the questionnalres were not specific enough to con-
parc them with the DOD agencies' services., Design scrvice:

~were described as architectural, clectrical, mechanical,
structural, and other. Construction scrvices were describe

14 . . axent AVIATD Amﬂ



as preparing bid documents; analyzing bids; and making sur-
veys, obhservations, and inspections, These descriptions
scemed to exclude a number of the services provided by the
DO agencies for the costs of design and construction super-
vision.

Examples of such services are:
1. Sclecting and negotiating archit~ct-engineer contracts

2. Providing accounting, legal, and SCLUTlty services
TGOUILOd for military customers,

3. Avarding and administering contracts for design and
censtruction in accordance with Federal procurcment
regulations.

Although we could not estimate the costs that the DOD
agencices incur for such services, they arc apparcently in-
cluded in the agenciles' charvges but not in the private firms!
charges. We could not determine whether the private {irms!
charges were bascd on providing any scrvices not provided by
the DOD agencies. Even for apparcently similar services,
c.g., preparing bid documents and inspecting construction,
comparisons may not be mcaningful becausc the scope and in-
tensity ol the services may differ materially betwecen pri-
vate firms and the DOD agencies.

Comparability of projects

Design and supervision charges are influenced by such
factors as size, complexity, and location of the projeccts.
We could not evaluate the similarity between private and
DOD projects in terms of. these factors.

The data submitted by the societies showed that the
average charge by private firms increased from 5.9 to
9.3 percent as the related average project construction cost
decrcased {rom $15.7 willion to $500,000. About hal{ the
private {firms' projects, compared with 93 percent of the
DOD agencices!' projects, cost less than $2 million. Other
than noting that DOD design charges declined as project
sizes increasced (sce p. 11), we do not know the efflect
that the predominence of low-value projccts had on the DOD
agenciest charges

*
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Complexity of a project also affects the cost of design
and construction services. Althengh the projects reported
by private firms can be generally classified into the same
facility categories (such as administrative or medical facili-
ties) as those of the DOD projects, we believe that cach proj-
cct would necd to be analyzed individually to ascertain the
cffcct of project complexity on design and construction
charges.,

Although the DOD yeports covered domestic projects,
the Corps and Command charges for supervision, inspcction,
and overhedd were bascd on both domestic and overseas con-
struction. We could nct determine whether any of the pri-
vate projects were located outside the United States {rom
the responses to the questionnaires.

In addition, the actual or cstimated completion dates
of the projects included in the questionnaires ranged from
1967 to 1974. The projects in the DOD agencies' report were
completed in fiscal ycar 1871. This difference may have a
bearing on both construction costs and design and construc-
tion services charges.

ADDITTONAL THNFORMATION ON CHARGES

FOR SERVICES OF PRIVATE FIRNS

The American Sociecty of Civil Engincers (ASCE) has
published a manual entitled "Consulting Engincering--A Gulde
for the Ingagement of Enginecering Services,'" which includes
suggested compensation curves for various enginecering scrv-
ices related to construction. This manual outlines the func-
tions of consulting cngineers, the types of services they
usually offer, the various bascs on which they are compen-
sated, and the general range of charges for their services,
According to ASCE officials, the manual was intended to be
usced as an aid in initiating discussions and negotiating
agrcecements between clients and engineers and in helping the
public, clicents, and engincers to establish rcasonable com-
pensation for engincering services,

In general, the manual illustrates that many factor:
influence the compensation for engincering scrvices. One
principal factor is the scope and naturce of the services,
which are rcferred to in the manual as basic or special serv-
ices, Basic services include- the following scquential

phasces.,



1o Prodimingy or deslen repore phasc--make preliminary

stusdes, Jayouts, ond cost es{imrios,

oo onien phascr -prepare dravings ) specifications, and
contract documcinls,

A, Cenastovction phasce--act as owner's represcntative
duving construciion,

Special servicves include special studies, tests, sur-
nd/oy anvestientiong; technical obsceivations of con-
struciton by full-tine rupresentatives or resident inspocter:
special desipgns to meet vnique criteria; and mony other sory:
ices not cowson to basic design,  The manual notes that spe-
cial services roy add substontially te the totsl cenglncering
cost of o projoet.  DOD guidmice rvequires that the costs re-
ported to the Ceong:ers for design and consticuction supervi-
sion, 1nspcution, and overheod include costs for surveying
and wmappiny and othor spocial tests, project manogemrent and

sdninistretion, and other specicl seryvices nceeessuary for
military conpstruction.

L
ks
t

The manusl points out also that such facters es the
ize, conplexity, and location of the prejccts inila-
ence the cha. gqes for engincering scrvices.

The manual contains two curves which represent median
compensation computed as a percentage of coastruction costs,
These curves, which supposedly reflect the expericnce and
judgnent of consnlting enginecers threughout the United Siote
were developed {rom responses to detailed guestionnaires
sent out by ASCE in 1971. Noting that the compensation fov
a given assiinment may vary above or below the curves depend
ing on various factors, the curves illustrate that median
compensation for basic services ranges {rom about 9 percent
on a $100,000 project to 4.6 percent on a $100 million proj-
cct of average complexity and from 11.06 percent on a $100,00
project to 5.6 percent on a $100 million project of above-
average complexity.

The manual does not definc "average complexity' or
"above average complexity' projects, but it gives examples
of the types of projects in thesc two catepories, Exawples
ol average-complexity projects include railways, roads and
streets, storm sewers and drains, industrial buildinges,
warchouses, and garages. LExamples of -the above-average-
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complexity projects arc water and industrial was fo Lraaty
plants, public and office huitdings, powerplants, foonda-
tions, and complicutcd waterlront facilities. The DOD sy
cies supervisce the design and constiruction of both averay

I above-average-complexity projeccts,
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CHAPFTI R 4

COXPARTSON QF DO AND GSA CHARGLES

A comparison of the DOD agencies' and the General Scrv

ices Administration's (GSA's) charges for design and con-
struction supervision may not be meaningful because of dif-
ferences 1n t5.8 nature and location of their projects.

The folleving table shows GSA's average charges by se-
lected project construction costs, as furnished by GSA,
Averape chuarge
for coustrnciion

Lstimated Average charge supervision, Average

construcition  for design and inspection, coabined
costs desiga review and ovortod charpe

$ 500,000 11.0% 1)..0% 22.0%
2,000,000 9.1 6.2 15.3
5,000,000 7.5 5.0 12.5

GSA's charges are higher than the Corps' average chirg
of 12.4 percent and the Command's averagce charge of 11.4 pe
cent, (Sec p. 14.) However, the construction programs of
GSA and the DOD agencics differ in that GSA's progranms are
smaller in cost and do not appear to contuin as wide a vari
cty of facilities,

GSA said that the charges it furnished are average
charges for all types of projects in the given cost cate-
gories and arc based on scrvices for projects financed by
repair and improvement appropriations as well as by constru
tion appropriations. Projects financed by repair and im-
provement appropriations include repairs, remodeling, alter
ations, conversions, and extensions. Construction appro-
priations finance new construction as well as certain exten
sions and conversions. The DOD agencies' charges were bhase
on projects financed by military construction appropriation
for new construction, alterations, expansions, and rchabili
tation., We did not attempt to compare the nature of the
projects to which GSA's and the agencies' charges for desig
and construction supervision reclate,
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The Corps' and the Ceariend's charges for constiuction
supervision, inspection, and overbead are basced on both
domestic and overseas projects, wherecas GSA's charges are
based on only domestic projects., In addition, it appears
that most of GSA's pryojects.are in ¢cities, whereas nost of
the DOD agencies' domestic projects are at wmilitury instal-
lations.

The design and supervision services of GSA and the DOD
agencies appear to be similar; however, we were advised of
certain differences which may aflfect their comparison, For
example, the DOD agencies administer s contractor quality
control program as a part of their supervision services,
whercas GSA docs not.

Also, GSA and the DOD agencies categorize costs of cer
tain services differently., Tor example, GSA considers that
the cost of soliciting bids on construction is rclated to
design and design review; the DOD agencices consider that it
is related to construction supervision and inspection.
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CHAPTER 5
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MATTERS TOR FOVQID’T\JIUV IY JHI SUBCOMMTTTELS

A number ef factors which influence the DOD reported
costs of design and con%trlftjon supervision must be con-
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of the DODN cons rugtion agencies.  Such factors include the
organizdtional structures cstablished to manape constructior
projccts, the management techniques used in the design and
construction supervision process, the nature and location of
projects, and the quality of COHSLYUCtLOH attained for the
total project cost.

We sugpest that the Subcommittees defer further studies

of the DOY agencices' manugenent efficiency until they have
considered any chinges afluceting the cowparability of re-

oy
~4

C ceti

orted costs that may resul® {rom the DOD study of the mili-
tary departments' construciion accounting systoms. After

1

considering any such chanses, the Subcommittees could con-

sider whether additional information on any of the specific
fuctors 1n ]"CﬁClng reported costs is necded from the Scere-
tary of Defense to provide tue Subcommittees with better
visibility of the BOD ageucies!' management efficicency.

21



CIAPTER 6

sCOrE ol S1ULY:

The coraiitice of confevence (of the Senate aad House)
on (iscal year 1972 mititary construction appropriations
ashed us to investigate the efficiency of construction man-
agement and the fuirness of chavges by the DOD agencies for
conslruction supcrvision, inspection, and overhead, The
committee directed us to investigate the charges for simnilar
work in private industry and to cowparc them with the DOD
agencies!' charges.  (Sce app. 1.)

We evaluated the use o design and supervision costs asg
mecasurcs of the construction management clfficicncy of the
Corps, the Ceunmnnd, and the Alx Force. As agreed wiih repre
sentatives of the conferrees, ve compared Llhese Costs anonyg
the DOD agpgeucics and comp. o od the agencices' charges for de-
sign ond supcrvision with architect-engineer lirmns' charges,
Also as agrecd, ve comparcd the DOD agencics' chorges with
GSA's charyges {or similar scrvices. We also considered in-
formetlon in an cngincering publication on services and
charges by private cngincers.

We based our comparison of the DOD agencies' costs on
a revicw of their accounting policies and procedurcs for
accumulating costs and on their report to the Congress on
construction projeccts completed in fiscal yecar 1971. We
held interviews with officials of DOD and CSA and with repre
sentatives of five architectural and cngincering societics.

We made our review at the Office of the Assistant
Secrctary of Defense (Installations and Logistics), the
Office of the Chief of Engineers, the Naval Facilities Ingi-
neering Command, and the Air Force Dirvectorate of Civil En-
gincering. We also visited the Army Engincer District in
Baltimore, Maryland, and thc Command's Chesapeuake Division
in Washington, D.C.



APPLENDIX 1

ENTRACT FROM THE CORFERENCE REPORT QN
FISCAL YEAR 1972 MILITARY CONSTRUCTION APPROPRIATIGNS
(Il. Rept. 92-664, Nov. 10, 1971)

Kok k% %

"Amendaent No. 9 - General Provisions: The conferces
have not included in the gencral provisions Scction 111 whi
was added Ly the Senate.  However, both the House and the
Senate confcrees agree with the intent of this provisicn to
reduce the cost of construction and to encourage more cf fi-
cient manageuwent of construction within the Departuent of
bDefense.

"The conferces feel that a complete and unbiased in-
vestigation of the efficiency of construction management an
the equitebleness of charges by construction agencies for
construction supervisjon, inspection, and overhead, as
specilied In Department of Defense Directive 7040.2, be
conducted by the General Accounting Office and that a repes
to the conferces be made within 10 months, with an interin
report to be provided within 6 months, In conducting this
study, the conferces direct the General Accounting Office
to investigate the rates charged for similar work in privet
industry and to compare them with those charged by Departi.c
of Defensc construction agencies."
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WMr. Rolrert G, Pothwell

Deputy Dircoetor

Logintics and Comronnications T o
Unlted Stotes Cone ruI fncoanting Cilice
\"J«ESthCjIL'ﬂ, D, CL26saE

Dear Mr, Rothwell:

Thoe Anerican sifienr of mohite s, th RIS f‘::.f aiv of 1*f!es.: 'ux al Tunincers
and the Concalitng Fortoers Coonadt '\f ’dx Vnlted Stotzs apne chte e opportunis

to asaist the Coneral Aocounth g O o i dovelordnr con o date wn u('h;“\w‘n:.ax '»1”.“
erodnecring rervices fpoivide 00 Ty for use i oyow ¢ ludy of 1:.. mal-egeoent

i O uhe
cost of the Department ol Dofense’s conttruction mogian,

As has hoen pointad cut previously in discussions with your steff, (le puopore
of the invohvement of cwr thiee oraenizations wos 1o ensure that sojuos e h'o”\"‘
and ocowaty daty wee chielnod on privete dndusty ooct, Dom L analynis of

v

.
the duie, wo e confident ©0 Cihie has beon ar Lioved,

This letie, cnd the f‘w*"«n" "Repoat on A-L Scrvices Coct Sorvey” je intended to
LeIve Lu o record of the tengar nwhidch the Infansilon won wogvtved L as &
forimel rubarlssian of the duta which has Leen yprovided 1o 3011, organtnation during

the past ceveral months,

We are pleased 1o have Lad the opportunity 1o assist the Genorel Acconnting Gflice
in this study and would welcome the oppe tunity to assist in any further studies
relating to architectura!l and enolnees ing services,

Very truly you. .3,

Fvess (7

o TR

X

f' James C. Donald
Administrator, Department of Covernment Alfalrs
Amelican Inqti(uie of Axcjgems

-
//'észfu\\/ ) S

Milten . Lunch
Ccncral Counsel
Ngtional Society of Profcssionel Engincers

E«J (g:ﬂ %wa‘f S

“uxc'e L. Vogelsixw- rf“‘*
Assistant Director of Governmental Alfais
Consulting Engincers Council
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comprrison of dircct toad cvorhend cost between the jrivete scctor and the
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desigucd to accaisnulate oty 7 iael cost fo the owner for A-L serfces,
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APPENDIX 11
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The cost for denion e vices soere b ted oo porately n 234 pojects, Tame
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constiuclion.

Scrvices during constaction wreresepoted 1o Lo povrfcred on 1928 piojects

On 44 of thn jrojocts

- - O ) PO Y - -~ Yo P I -1,
,the casz orployed a olenii-ol-1the it s bosident

nspecion) ta e Ot canstiaction, Thawe vae cacluded Ton the ta oy
whichiepuis en 154 sojecis - Bt coeploia dos’y ) and ruices dering
CONSCIon w e 1 -1 fomed 5,_»' S TeT e, Tul tane o ot geaoitin
by the A-Dwas »ovi’ed eon 72 ol 1 voa ol *s, Tor (heinairdor, Lot
services were puovozd by e S D vinits L0 oo consiructing site,

Daty Processing
The data on each project uacd an thissepirt was heyyunched and eoded for tyre

of projact {orchitectural end coni~oirine), owner desoriniten (sten and ‘ool

eoverinents, indost-fol, Liv o, ctelY, and compltnity of pmofect o, 10 JHiL

tHop, unusual). A cciyyaner o200 was writion $o aecvninlots dhe averecs oot
4 F . - - 3

as a porcentage of oot wetiia, for desion nervices, and servion Jurboee con-

shruciion, Sorcios s g consuetion wore farther elas«iffad on 2hone o

which {1) 1osidont s pection weas perfomed, (2) seavizes Siafig consirueiie,,
wWas ﬂl.‘("C'!dI‘:”‘?‘ﬁOd by poriodic site vieits, and (3) the cwneryrowidod inereotion
services, Thase cesis were tabulyted for all mojects ond for a ¢las siffentton

Writlen o G g

<

of projects based on construction valuine, A program was a's
cost based on the fype of mojoct larchitectwal or engincerfnz), Other &+ . a0s
can readily be writien to sccunulate average cost by cwaer classification ¢ by

complexity of projects chould this be reguired by GAO,

Summary of A-E Cost
Table T summarizes the cost of deslign services, as a percoentage of constvciinn
costs, for 214 projects having an averege construction cost of $4.33 millicn.

These projects are further classified by consiruction cost for Individual pie =otz,

Table IT contains the cost of design services, services durlng consiruction e
the total cost of complete A~ sorvices on 154 projcets. Again, these costr e
‘designated as a percentage of construction and further classified by the connt .-

cost for cach project.
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APPENDIX LTI

Conclusions
As could Lo oaprcted, the cont of JeThoce g o 00 Y e s oty vith

.
an ncrease in 1.0 avirage consinn toir coal of ) cleet, Pha s oty s aptton

to this was the cost of design aervires fog y oieel o 916 170 oad Lver
. . V- . . .
in Toble 11, Design scrvices for these poojoois o s 770 D her b o fhese da

the $5 to S10 milYion category. Thissaay he o o " i "ot 2 fact that

only 8 projects were incluced ia the $10 it v oy b 0 psoiect could

-have a significant effect on the average,

The rangae of coct for A-L services vwas gulte o oant, D-slyn =ervio s of
g I g Y

16,43% for a $143,000 copmunications bhuilding ~,as iye Wi hoet oportod, The

Loy was 1,00% for desionirg 3 $3.0 aillfen wisduare, Tanlan services for

33 jrofects v eeeded 6,07 and these weie vedomt, o

althongh o cost of 6,R% was ey ected Tor on 0.5 milllaea dustefs) plent use

10 house sonvative machine tonls, Tiesc e wges tndicstz how woenil vic the

striutory fee Hmitotion of 6% is {or deslyn «oovicas on nderal rojects,

The {atensity of services duiing constmictlon vras greeter on enginrering tyoo

1 <

projecis than on aichiinetoral, On 82 of the majecis whaie observatly wnd

\ ~

Sprpestion of constructhoor was perforned by porfocic ~ivits 10 iha sla, 3470
were archituotuiel, On ithe othior hand, 6450 of the 72 joojects o aa rvnitont
n.pectors were clesr Hlcd 25 cngineering, This s undhistadutle sinc s tho
vahine of civil coglicoring typn ojects oguently rogulie the voe of 0 taral
maiegials, constructad under v loble conditions «nd covered affer condtraciier
necesisitatleg mere cunstent surveillsnce of tha coastivation, Whercas, archi-
tectural pojacts predeminately aiilize manufactnod aaiorf2ls where o o =D
is controlled In the manufectuoring prncess and iose profecis fererally cintin

visable afler consiruction.

It should be emphasized that the costreported in this survey xr-fx el ictsl erat
to the owner lor the A-E scrvices necessary to desfgn and construct the Taetlitd
For the A-L firms, the compensation repotied for their services must covar thebh
total cost of deing business. These costs {nciude woges #nd salarfes, Lealth
benefits and retirement programs, rent, utilities . depreclation, fnserenceo,
inicrest on borrowed capital, local, state and federal taxes as well as poolit
ar duos payments to professional scodeties and orgunirutions puch as .t 2
thrc o that financed ithe cost of this report.,
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Gont Jurnni

The United States Conyress, throoch {te Mil{tery Constincticn Appropriations
Sifcomater~ v, hos ddrceted tho Conreral Accounidiag 07F35es to rrke an unbiased
tnvegtioatdon of the e{ficiciney ad coste choreed by tepartrort of bHefense con-
ptrunticn oponeclar {(Coips of Mnpincers and Kavy Fac{litles Inincering C0bnpn€)
for ihe Jdo 13 and caeecution of the Military Constructien Program, Tha Congrese
further R cted the CAD to fnvectirate the ratus cherjod “or plwilar work in
private indu.try sad compaie thew with thoze chaiged by Beparteent of Defense
crn teuction cger . To CCEP".)HP rrivate fnduntry co~ts the Geuncrsl Account-
0{iic2 hee aiked CLC, AYL ond USPFR for sssistiuce, hence the purpese of this

.. P st IS _ s I S S IR S
vectural andfor enpin.ering fivrs Leing asked to por—
Tha purpose of the svevey 18 to detevmine the

< conzeyeclion on fndlvidunl projecto foo which

r L
2) desinn a t 2
yeur nervices vere coipleted or svhstrntially comi-

co“ﬁtxuc\1ur vea conplated and
plated within thy peal year.

»n he Ingludnd Sp othie so for widch your fira had the

v gurs, e
intidiny for 11*"inu or e Lrac i:g fo: 1l or Jv*"rhn15,:1> 11 of the
{rem feaatbility reovs/ferion coneepin throush conctructicn supui-
Copretion, IEQ type of puc i ?ﬂ taieated rhould be seowwihent e fndles
in the I'ilditary Coastruetion Frogres. A linting of these type projects
Lo
R BN e the gorvey te provida infer-aiien cen
ten {T3$VLM..1 prajret. and iu* {ale purpese ve hove enclescd ten survey fowe s,
Althor - ve wonld file E(J o tea projucts fov which constyveidon uns
couploted »ithin the prat Yfr:, this 4g not 2o fiwm L( rerticipate o
the sutrvoy. Any needer thot you csn provide will be most hv ul.

et

oy LT ang other relaied revvices for 1) pre~dosign,
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Ve trust the survey fors §: self-caploctary, Ay yeu will mete foeam the fo

wo are Taterented only in the wont you o patd for cour seavives fneladd
those vhich you maiy have sboontiacted,  Ue are not Intoac ted baaar ove e
or profit (Jovs) data. he Cossulifag Prglosory Covneil fa cond! et {ng fhe
work of the three vrpond ations. The furas <0 dd be jeturaed te CEC Ll o}

<
you have any qnestions pleese feel fioe te contact

Mro Fruge E. Veyel lager

Con-nlting Fopfacers Soviedl

Ro~w 713

115% 15th Street, ¥.W.

Vasihiirgton, D, C. 20005

Phr i (Area 202) 2261700
Although we do not feel ° @ we are roting fory ny Iofeomstion vhich s poed
cupdly condidentdal, v vl tabnlate tha Jata o svdl AL ner 20 L4 nol G
ceolate the flrm with 17000 pedific me st et ion of tha S
and caunevising e dei o 03 1 as vho 2y g owlll Yo e
with a copy of tha yepornt

Should you for sote vons . neb Jesive to poviiedp e dn 'Y survay, plowse !

us know In ordev thiot v - g o dect anetheyr fira

GAO has as<led wes to | v’ the fuferoerion Lo thim by Spii) 1, in order the
they may rpoke a prelivdo: v report te the Ceongfess by Moy Ao Cursoo o iy,
need Lo veceive your drds atdien ng liies tkog dk

In snticipardon of yeor 1T iapiens ro pariicty 3n thin ¢ oy v vdeh g
express cur sincese i, Cetden for youwr ¢ffort oand croyoretics.
Very trely vours,
\\‘AB1 !n|
' [
.
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IYPICAL PROJECTS INCLUDED
IN THD
CONSTRUUTION

MILITARY PROGE /M

Airfilda navenents
Caomnaicaiions Luildings (radin, telephanc, cic.)

Antiura &

Hrarbor

¢cwieis, towevs, beacons, etc.
Waivifrune far
Ll

Lavestion:

ilitics (piers, whar's
tal facillitics
focilitics {scloels, classrooms)

i , etc.)
s

Matneernmoe vhope
Produection or factoesy-iype huildings
Laboratocies or rescarch buildings

Warchonaes

Hospitals

Medical
Of{ice b
Dornmiteri

Aprriment

Hendling

Eleciyics]
Sevage tyve
londe, strents,

Cospppiiv-1y

¢

Taundris

buiidia
etc.)

facii
uile

ities ctler than hoepitals

1ld5ys
€5

)

, water, gre, eor heat plants
rlnont iitices

or parkive lots

¥
pe buitdines (Mlre cud polics atotions, jajile,
G, belovioo, dry elesnirg prents, indoo yedsentic a1l
rey Milbresies, bonks, restourints, bus stntions, store:

- g



APPERDIX 111

N A STRVICTS GO LY
DESCRIPTHLN OF PROJECT {desoribe cnd nae, shoe o aediy of 2 fa0itingy) .

4

OV/INTR (nase st requned) deseiibe such as iy 2

cal coveanert, cte.
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CERNVTIG D LR GO TR ST N
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CcCuyis 10 vion for Loaviees
Proopoantion of I34:
Doonncnin e i e e
Ancdyrets it
and Ao d . e e et
Consiiniing Sveys
and &0 ke Cut e e
Oh cvvetion {sue-
pervisicn) e L
Restos 'L)\';'".\or e e
e e e R ST A
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full time insp=cters
Was & clerk- of-the-works employe
this project? Yes No

Dis tu)’)CO oﬁc fl(‘u

ot Construrtion

ATy
Ve

Unuguzl Ficters Elfecting Co

which Causcd (e costs of Cyour servee

. 1o vary ¢

- Broject Of’i e

-? there apy wurnas

to the construction sfte __ /nonth?

whil was the avarege nuabar of

on the job theoueh the durdiica of conctrueticn
3 by the owner 1o (s

roct consiruciicn on

o

miles

ol factors on this profont
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