
-ftSI 5" DESIGN CONSTRUCTIBILITY REVIENSMU FLORIDA UNIV 1/2
GAINESVILLE DEPT OF CIVIL ENGINEERING L E WINSPER 1967
N@9229-S5-0-3323

WS SSIFIEDF / 13/3N L

EhNC h mhhom ho hoshE
mohhohhhhEEEEI

mhhhmhhmmhhhus



NATIONAL BUIfAIJ OF STANR D oS-|963-A

0" W"
11-2 116 IL6



cou
If)

oDESIGN CONSTRUCTIBILITY REVIEWS

BY

LORETTA E. WINSPER

0

DTICSEL ECTEDil.
JUN 1231987 u

A REPORT PRESENTED TO THE GRADUATE COM'EE 
OF THE DEPARTMENT OF CIVIL : G!,EE.I:-" iI

PARTIAL FULFILLMENT OF THE REQU IREME.":- -

FOR THE DEGREE OF MASTER OF E.,GINE:

UNIVERSITY OF FLORIDA

tmthinb~I,~Yi I Spring 19 J. 71%:

ZN..' - =a.w'-•y * *..' * l-.. *-. - *.-

k~2k .. i 2~. A Ya..~ N. 2.~~ 2..- --.. - --V



I DESIGN CONSTRUCTIBILITY RE),IE!

BY)

U LORETTA E. WINSPER

IJ

owoAI 0r,0 nc4dI iitt ORW U
rUitiuin
Aviaiit oe

C~T-E''EO 
EREPORT ESENTEIC 7C Tf-E :c'-:

OF T 4-

a~Ft-: THE Cau U-rG 3rQEn,



TABLE OF CONTENTS

PA GE

Section One - Purpose of the Review ....... 4

Section Two - Right% and Responsibilities .. 12

Section Throe -Current Practices .......... 16

Section Four -Mechanics of the Review ..... 24

Section Five - Recommvendations .............. 72

Section Six - Summary . . .. ... .. .. . ......... 75

Appendix One - Record of Interviews ..... 77

Appendix Two - Publication Excerpts ..... 32

References ... . ...... . ....... ... . ....... 105

B3ibliography .......... .... ... ........... 107,



I 3 DESIGN CONSTRUCTIBI1LITY REIEWS

INa , t i on

The design constructibilit:- -eview has rece

emphasis over the last few Years as a means o4 c, rj.' -i-

3 rising cost of construction and the trend towar : .

in contract disputes. A process which was once t-Ke, o-

3 granted as part of the design procedure has no, 65ecorme an

item unto itself. Owners have been driven to this because

of the number of claims made by contractors due to

inaccurate, incomplete or ambiguous plans or specift._-: ons.

and because the owner is becoming less satis4ied with thi-

3 quality of work he is receiving. The designers are not

completely to blame. In high infl tionary times, once

3 project has been funded, it must b designed And cnsu'te-

as quickly as possible to maximize the con,=t-u:t1:-n

obtainable within available fund . lthough iarge fe~er-

3 ~~funded projects will be design ri ror to :rtc :

funding, smaller projects *nded at the act . z

-designed and awarded in the fiscal Year. P4d e qua s? - e

can be time consuming nd costly, an,; unt " e,- .

cons d.ered a ,uxurv. 41 i th the Cu rer -'-- . ..

3 constut ction irdustrv,, the de-5n - ft:5 -

q:u . " ' De"..: m ng ak re,- e.. - t'.. .



"ConstructibilIity is the practica i t..- of a r.K
des ign, including the clIar ity of trne c cnt rC1'documents to be understood, pricea, Ad:rjr;t e r e
and enforced. Construc t i b i 1I ity rev; ews a mSu re
that drawings and specifications do riot ::ntain
significant errors, omissions and ambiguities.IAccomplishment of construct ibiIi t>y re. ,
sufficiently in advance of adue)te r entI
essential to assure that adequate t ime e.-Jis.~:
correction of deficiencies. It must be emohas; '?d
that osrciiixrvesaentasbtt,4

Ispecifications before they are submittea : :r.
review." (21)

UThis definition is found in the forward to the Naval

Facilities Engineering Command publication P-446.

Constructibility Reviews. It emphasizes that the

5 constructibility review should not be confusec with A

technical review. Technical adequacy is the responibilr

3 of the designer and should be reviewed by the project

engineer with the design firm if questions 21h.:tld r.

This review is also not a functional reviekw. 7 he oi:o,r

3 conjuction with the designer, should determine the

functional requirements of the faciii t- a-nd thle moc=-

3effective means of implementing those #ujnct~ons. --

requirements should be +i xed by the 35*.'dei re t-e.

I From this point, design and administrat:;;- ~ E

3 based on the fulfillment of these *urcl: .

Constructibil ity encompasses :-:-

5 ~~pr ocess from the .wner . des i -le -: -: -.

li*w The o'rcjecr mna'; er 'n j;S - cc: -e~l;

persoer-tiu.'s n mind -as tt-e :-: -

r



with the technical and functional reviews. csrstrttW;-

3 ~could be considered the "administrati;ie" re'v'ew. 4

concern is to ensure that the contract documents accur~i16Z-

I dedotailI the work to be done and adequatel 1 address ~:,

1 factors which might affect the accompl ishment :o4 tnat ACoro.

Although other aspects of the project mignt be rcluded, '-9

5 primary objective of the constructibility review is to

ensure that the job can be acc:ompl ished as the con'r.st

I documents describe in writing and depict in the plans. arZ

3 that one document does not contradict another.

The method of review varies from organization to

organization, as does the experience of the individua'

assigned to accompilish the review. In order to ensure -hat

I ~~even an inexperienced project manager perf~orms anadu*

review, guidelines should be establ ished to cover the mirn

points of concern. The simplest means o-1 pei-4c'rm-ng au~

3review is through use of a checklist procedure. Crar-

in a manner to facilitate use with A varietv .-,f ccrtra-:

3 ~subjects, a checklist can provide guidance ther' -

document discrepancies and establish a .ece~e:

on the items in question.



3 SECTION ONE

PURPOSE OF REVIEW'

I Professional isM

3 one reason to perform a review of an-~ k~nd 3

that the work being accomplished meets the stanca-rcI se'

3 the firm or the individual. A reputationis based -,r,

accuracy and completeness of the job per4orrned. 7:

Iprofessional, his reputation is his livelihood. '1., I-

term professional has many connotations, the Labor

Management Relations Act, as. amended in 11;47, definec tne

term "professional employee".

The term "professional employee" mean-=

a. any employee engaged in work (1') iredomirat!

3 intellectual and varied in character~ as :'ricosed tc

routine mental , manual .mech an ici a' or p h-s, ::k

Iwork; (2) involving consistent 4:erC:_z

3 discretion and judgment in its performarce,

such a character that the output :)rocduced :-

3 resulIt accomplished cannot be tra: -

relation to a given period of timre; -4,-

3knowledge o-f an ad'.janced tyvoe I :k -

3science or I e a r n g c u tomnar * k -

orol onged course o:14 :C. ? -z

1 5 tr ic t i on and i t udv. i r.- -a -n

L



I
learning or a hospital, as distinguished fr-om a

3 general academic education or 4- om an

apprenticeship or from training in the performance

of routine mental, manual, or physical processes:

* or

b. any employee, who (1) has completed the courses:,

Sspecialized intellectual instruction and s'd

described in clause (4) of paragraph (a) , and- Z",

I is performing related work under the supervision

3 of a professional person to qualify himself to

become a professional employee as defined : ,

paragraph (a). (27)

While this definition lists four requirements necessar. to

be considered a professional employee by legal standards,

3 most professionals also must be registered by a state

licensing board and usually belong to a professio,

society. These societies represent the interests o* te~ r

3 members and serve as administrators of the standaras set c-2

their profession. The National Society of Profe:-.

3 Engineers (N.S.P.E.), which is comprised of engineers c: a

fields, has established a Code of Ethics as guiel .e-. +.:,r

their members to follow and although these cooe- ,:.:.

legal basis, they are very ef+ectioelyv en-orcei t,r:uzn

pressure. The Aierican Society of Ci,.'i Enginee --

chosen to define a "profession" less technir.:a. "

Labor Relations Management Act, Yet the c.:rro.: .

* 5



word are more completely described. As published in their

3 Official Register:

A profession is the pursuit of a learned art in a

I spirit of public service ... land] is a calling in

3 which special knowledge and skill are used in BL

distinctly intellectual plane in the service of

3 mankind, and in which the successful expression of

creative ability and application of professional

3 knowledge are the primary rewards. There is

implied the application of the highest standards

of excellence in the education fields prerequisite

3 to the calling, in the performance of services,

and in the ethical conduct of its members. Also

I implied is the conscious recognition of the

profession's obligation to society to advance its

standards and to prescribe the conduct of its

members. (1)

3Professionalism cannot be decreed. It is a learned behauor

reinforced by personal satisfaction in the job accomp ished

3 and by recognition as a competent individual in the field.

A professional should take those actions necessary to ensure

3 that the work he has produced is of the highest cali ber of

which he is capable. In the case of a project manager, this

means performing an adequate review of the contract

documents to minimize confusion in the bids and costly

4,,
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changes to the owner. It includes looking out for the

3 owner's interest while ensuring the contractor is afforded

the opportunity to accomplish the job and receive

consideration for his work. Finally, the project manager

3 will conduct a proper review which considers the impact of

the contract work on the health, safety and welfare of the

3 public and corrects deficiencies in the safety measures

required.

5 Cost Reduction

Although one would like to believe that professionalism

I alone instigated the call for improvement in contracting

procedures, the driving force behind the push was more

3 likely a need to identify cost reduction actions. The

3 rising costs of construction resulting from changes made

after contract award creates many problems for the owner

working with a fixed budget. Besides increased costs,

additional contract time is often associated with change

I orders due to contract document errors, omissions or

-lambiguities. The time involved can lead to more problems if

it affects other areas of construction or if seasonal

weather problems become a factor not preuiously considered

in the contract. Time is money, and lost or delay time can

Iresult in a very expensive change order to a contract.

U
ii



I
Li abi I i ty

3 Liability has become a topic of increasing concern, as

both owners and contractors look to the responsible party to

cover their losses. Legally, liability may b-e couered .nder

3 the law of torts, or wrongs. There are two categories o4

torts, intentional and unintentional, also known as

3 negligence. (13) An intentional wrong, with the proper

evidence to prove it was intentional, always incurs

liability on the wrongdoer. Negligence, on the other hand_,

5can be difficult to prove. The doctrine of negligence

states that "every person owes to every other person the

Sduty to exercise reasonable care and skill in the

performance of its duties to avoid injuring the other

Iperson." (14) Reasonable care and skill is based on the

actions of an average reasonably prudent person. This

definition is far from definitive and is the crux of man.-3liability suits.

In addition to accusations of negligence, contract

interpretation disputes have caused an increase in

litigation. The intent of the contracting parties, a.

expressed in the printed contract, is determined :n order to

3 make equi table compensation. Errors, om I.-.Or,-. an:

ambiguities can lead to a misinterpretatrn :,4. th-e :r.tent :+

5the contract. Court rul ings aboun, d in tnt= area. 7'e.

general philosophy is that "an inter:ret.at or wn e= a

reasonable meaning to a] ! Dar ts o4 an .rr.=- t4 .jmer* ."

* 8

m1
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preferred to one which leaves a portion of it use-.:.

3 inexplicable, inoperative, void, insignificant, me.ini.g es..

or superfuous; nor should any provision be construed as

I being in conflict with another...rHol-Gar M+q. Cor,. p.

United States, 169 Ct. Cl. 384, 351 F.2d 972 (1?' 5W "

Also, the court will not "reject nor treat as redundant :,r

3 meaningless, any part of the contract if meaning reasonable

and consistent with other parts may be given it or ii the

contract may be construed with the word or words left in

5([Beagle-Chilcutt Painting Co., 60-2 BCA 2731 (1?.0)L" ,1$)

Generally, in instances where the contract documents lead to

some confusion, the courts will rule against the oartxo-

responsible for preparing the document. "Since one who

I speaks or writes can by exactness of expression more easit,-

prevent mistakes in meaning than the one with whom he '

dealing, doubts arising from ambiguity of language are

resolved in favor of the latter [4 Will son. Contract, 31d

ed.,para.621, 1961)." (17)

Most contracts will require that bidders. re ort ,o ,us

mistakes in the contract to the owner's attention.

Contractors have been denied claims for errors. which the.

should have caught, however the trend seems to ho the

owner responsible for ensurino the documents are tree ct

glaring errors. Although some c nr,tractors ,e r-:4 . ,,:r

for being change order claim rti.ss" id:di-;,

error-ridden con tracts low and mayi: r, the :,r:- -
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claims, it can be very difficult to proue that a contractor

3 knew of the error prior to award. Large, complex orojects

with multiple and substantive addendums and modifications

I are prime candidates for high change order rates.

The insurance industry's response to the increase i)

litigation has been to increase premiums for owners,.

3 designers and contractors, alike. In the United States. the

insurance industry collects an estimated $249 bill ion in

3 premiums each year. Insurance companies claim that in 1985,

they paid out $1.18 in claim settlements and associated

expenses for every $1.00 in premiums collected and were

5simply not prepared for the sudden outlay of funds. The-

blame the increase in settlements on the courts being oueriy

3 sympathetic to the plaintiffs and on lawyers "creating"

cases. Consumer advocate groups blame the insurance

industry for poor investment policies, resulting in their

5 lack of ability to meet their financial responsibilities.

The 1986 Florida Legislature passed "radical" tort reform

Iconcerning the insurance crisis. In addition to other

measures, this reform repealed the doctrine of jo nt and

several liability for claims in excess of $25,000. As

3 defined by Black's Law Dictionary./, "a liability is sad :-

be joint and several when the creditor ma- sue one or ncre

3 of the parties to such 1 iabi 1 i ty sec.aratel.*, or 9L" ' : t'ern

together at his option." (2) This rjoctrine nas ee, -

as the "deep pocket" rule. If there akre three .:er:at-

U 10
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found responsible in a liability lawsuit an! on!, one s

U financially able to pay the amount awarded the plaintiff.

m that individual must pay the full amount. The courts felt

that the plaintiff had the right to the award by ,whatever

3 means the defendants could make the payment. Opponents. t.

this doctrine argued that it punished those who carried

3 insurance or had other financial resources. Groups

advocating the tort reform, such as Project Civil Reform,

were only partially pleased with the legislation. In

3 addition to other tort reform, the Florida legislature

mandated a freeze on insurance premiums in the state. The

3 effect of this legislation has not yet been fully real ized.

but two major insurance companies decided to immediately

I stop writing new policies in Florida. This could lead to

firms not being able to get insurance at any price. Self

insurance among large firms or insurer's groups amoung

3 construction organization members have become viable

alternatives. Such a trend could lead to ;rcreased emph.s' -

on contract reviews and improved construction practices

3 order to reduce the possibility of claims against ti'e

organization's own "insurance monies."

I

* 1
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SECTION TWO

3 RIGHTS AND RESPONSIBILITIES

3 Duty of the Reviewer

The individual reviewing the contract documents 4 or

U constructibility will normally be the project manager

3 assigned to administer the contract once it has been

awarded. In order to perform a proper review, the reviewer

needs to be familiar with the scope of the project, the

general construction techniques and the rights and

m responsibilities of each of the parties involved, mainly the

3 contractor, the designer, the owner and the general public

affected by the construction.

The Contractor

3 The contractor has the responsibility to execute the

intent of the contract in a workmanlike fashion using the

reasonable care and skill expected of an average prudent man

3in his trade. His work should be commensurate with the

compensation he receives. He has the responsibility to

report to the owner any glaring mistakes he finds in the

contract documents while he prepares his bid. He is

governed by local building codes and should not violate

3 those codes even if the specifications indic.;te otherwiie.

Such contradictions should be brought to the or, er

attention. A contractor has the responsibil it:. t-, ensure

12
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the safety of his workers and the safety of the general

public at the time of construction and through the li+e of

the facility by adherence to building codes and industry

I standards.

The Designer

The designer has the responsibility of transforming the

owner's ideas and desires into a workable solution,

incorporating function and safety as required by law and

industry standards. He is required to exercise reasonable

care and skill in the performance of his duties. Design

liability is cited when this standard has not been met.

Details of architectural and engineering agreements will

I differ, however it is normally the designer's responsibility

to ensure that a contract package is technically complete

and accurate when presented to the owner for advertisement

3 or negotiation. Unless it has been otherwise arranged, the

owner will be responsible for providing the administratioe

I additions to the contract documents. The designer also has

I rights inherent to every contract. Mainly, he has the right

to receive compensation for the work he has performed.

Should errors or omissions be found in his work, not Jue t:

negligence, he should have the right to correct that .. ck

3 without being liable for resulting problems. Determining

reasonable care and skill is not easy and can be ta(en tn

litigation for a final decision.

1
13



U
The Owner

Ultimately, it is the owner's decision what is to be

included in a contract. The owner is paying for the work

I and will determine the use of the final product. He has the

3 right to expect work commensurate with the fee he is paying.

The owner has many other responsibilities. He must define

what he wants from the designer or contractor. If he is

uncertain at the onset, then he must work with the designer

I to clarify the areas of indecision. He must be willing to

pay for what he wants. This is the beginning of many

problems. The owner needs to be aware of the true cost of a

project and be willing to pay that price or cut back on the

design. The contract documents detail what the owner is

I requesting. It is important that he read and understand

what is being contracted for in his name. Finally, the

owner must real ize that both designers and contractors,

while exercising the reasonable care and skill required by

their profession, can and will make mistakes for which trie

3 owner may have to assume financial responsibility. For this

reason, many inexperienced owners may choose to hire a

construction management (CM) firm.

3 A construction manager will act as the owner :- .kgent

the administration of a contract. While some *i-ms maw haue

3 a small construction force, the major' t , .-F uc.rk ,t be

accomplished by subcontractors. Fee .r!,an,_ements -;.r.., =:ut'

a popular method is for the CM frn to w cr.,n or ed 49

*14
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established after approximately 60 percent design. This

3 reduces the opportunity for conflict of interest and enab;es

the CM to more effectively operate in the owner's best

interest. Any design items which are still in question at

3 60 percent design can be estimated at one cost and 41agged

to be adjusted up or down depending on the owner s ina!

decision.

U
I
U
I
I
I
U
I
I
I



SECTION THREE

CURRENT PRACTICES

3 Each type of organization in the business of

administering construction contracts has developed its own

3 method of performing a constiructibility review. Many t~mes

it may be accomplished in conjunction with technical an~d

functional reviews and not separately acknowledged. but the

3 essence of the review is being performed.

3 Private Industry

Two large, nation-wide construction management 4irms

were interviewed concerning their constructibil it:'/ fle.)iei3 procedures. (3,4) The emphasis placed on adequate re-iew of

design is evidenced by the experience level of the personnel

assigned and the amount of time allocated to perform the

coordination efforts. Construction management firms rev

U heavily on their reputation for success and that reoutation

3 is dependent on presenting a completed project on time and

within budget. Adequate review is essential to meetinci

3 those requirements. One firm designated an indliidual at

the onset of the project to coordinate wiuth the desig -r +m

I ~~and to carry that project to completion. h e'.i ee

3 ~~based primarily on that indi.'i dual "s cner-onmaeleece~~

The second firm chose to specialize and ha) -arua

exclusi,)ely coordinating~ with the de-Bicn '-r ':



detached from the actual construction phase. The e.'

3 procedures included contract compliance with a checklist

utilized by the firm's estimating department and appl-:&t'on

of the *Project oxecutive's personal experience. -6 11

3 advantage of the first method is that a l'ev nrdiv~dua'

becomes intimately familIiar with the contract documeritz a~,

3 has personal impact on the methods of construction and t-.es

of material to be utilized. The second organization,

I however$ allows the development of specialized fields. The

3 individual should be able to quickly identify and correct

the common errors or omissions and concentrate on the

specific constructibility aspects of the project. e

second method must include some form of indirect +eedback to

I the project executive on the course of the construction

5 phase in order to keep him current and prevent similar

problems from recurring. The first organization has direct

3 feedback to the individual responsible and could Drovide

valuable lessons for coordination o* -future projects.

The Redichock System

The Redicheck system is a standardized method :

detecting errors and omissions. I t wa deoelo~ed r,

Mr. Will iam T. Nigro whi le he served in the Cii IEgn'

Corp s, U. S. Nav y, a t t he o+ ffic e *h ikre or, t:c ~:.

Tr ide nt NavalI Su bmar in e Base ,K ~n gs S a., Ge,:r- A-

Trident). He has since started a or a:.te ~ct: *:e . :

* 'I
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he trains personnel in his technique and performs consultin_

I work applying the method. Through experience, he four, ti..t

errors and omissions accounted for almost half of the change

orders required on construction contracts. He states in an

3 article outlining his method, "While conducting 100 percent

design reviews, it is not unusual to find an average of fve

3 coordination errors or omissions per drawing. On an average

$10 million project with 100 contract drawings, almost 500

I errors can be found." (10) Redicheck focuses on the

coordination between disciplines. A rADD system or light

table is recommended to facilitate overlaying the drawings

5 and checking for conflicting designs. The typical errors

which Redicheck can identify are listed:

I * Structural drawings with column locations and

grid lines that vary with architectural drawings.

I * Architectural floor plans that do not match
other discipline floor plans.

* Architectural reflected ceil ing plans that do
not match light fixtures on electrical drawings or
ceiling grilles/registers on mechanical drawings.

* Electrical drawings that indicate items o
equipment with different horsepower ratings,
voltages, and phases than mechanical drawings
and/or specifications.

* Mechanical drawings that read "see struct'ur.A

drawings for additional roof supports" I.nr ;1
the structural drawings do not indicate : ,
supports. (7)

The Redicheck system uti I izes the seiuence .:, -:;r. _ - :r

as its guideline, with the ci i I en g1neer ir, r.:r, n;i -i,_ - - -

checked first, then the structural , ,jrde7-, ur, : -

171
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electrical, mechanical and finally the architectural. it

3 emphasizes that it is not a substitute for the technical

review. Six guidelines recommended to reduce the risk of

error are to "show the right information the least number of

3 times and preferably only once; avoid notes such as "see

architectural" or "see structural"; keep the number of

3 drawings to a minimum; avoid match lines; keep the same

orientation on all plans; and all wall sections should be

shown at relative elevations to each other on the same

3 sheet. = (11) For the Redicheck to be most effective, it is

recommended that it be applied at the 100 percent design

Sreview and that an average of 45 minutes per drawing be

dedicated. In the very first year of implementation at ]ICC

U Trident, the construction percentage cost of change orders

5decreased from ten percent to just over two percent. 9*v

Although the cost and time associated with the reviews was

not compared to the projected savings for rate of return

purposes, the benefits were certainly realized in both

1 dollars and timely completions.

The U.S. Navy's Guidelines

3 Use of the Redicheck method for design ie s

encouraged throughout the Naval Facilities Engineering

I Command (NAVFAC), however a complete const-uct:bi it-. re,,iew

requires more than an interdisciplinary check o- the -.,n)_B

and specifications. Guidelines for contractural
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appropriations are based on the Federal Aquisition

3 Regulations (FAR) and are specifically detailed for Navy

contracting in the NAVFAC P-68 Contracting Manual,

considered the "biblen for contract administration.

3 Technical specifications and drawings are covered in Section

III, Preprocurement Actions, Part 4. This section addresses

I items such as clarity, performance specifications. "or

equal" specifications, proprietary specifications,

I coordination of specifications and of specifications with

drawings, collateral equipment, contractor quality

provisions and several other topics. Each section is

referenced to the FAR provision which governs. (23)

Division One of the specifications is reserved for

5 adninistrative rather than technical requirements and is

covered by Section IV, Part 2 of the P-68. A few of the

items addressed in this section are bid items, experience

3clauses, bonds, assumption of risk, completion dates,
liquidated damages, insurance, government furnished

3equipment and warranties. (24) Section III, Part 4 and

Section IV, Part 2 are provided in Appendix Two for more

I Information on the items covered.

3 While the Redicheck system recommends that the review

be conducted at 10OY design, the Resident Officer in Charge

of Construction (ROICC) contract administration handbook

sets review at 95%. design. Technical reviews are made at

35Z and 95*, while funtional reviews are made at 35'. *egn

: 
20



only, after which time functional requirements should be

3 set. (18) Some aspects of the constructibility review are

accomplished at 35% design, such as the interdisciplinary

coordination check and value engineering determination.

3 Value engineering is a methodology used to reduce costs or

simplify construction processes without degrading the

3 function required. Many times value engineering is

associated with reducing the quality of the materials and

deleting the "extras" in a project, but an effective value

j analysis will reduce costs without sacrificing quality or

aesthetics. (12) It is important for value analysis to be

Sconsidered early in a project, but it can be applied at any

point prior to and after award of a contract. Many large

I contracts will include a Value Engineering clause allowing

for the-contractor to present cost saving ideas with which

he might have experience. The 35/. review allows for early

3 detection of errors or misunderstandings of what the project

is to accomplish. The administrative requirements, however,

are not sufficiently detailed to allow for a comprehensive

review, although it would be beneficial to have the
OU

tentative requirements at this time in order to screen

5 subsequent problems and to research alternative solutions.

By the 95%. review, the project is in its pre-final

stage. All technical and administrative requirements have

been detailed. It is very important that a thorough review

-" be conducted at this point to minimize future problems with

S21
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the contract. According to the ROICC handbook, ten working

3 days are allotted for the distribution, review and return of

all contract documents. This is necessary to ensure timely

I completion of the review and subsequent advertisement of the

3 contract. It would be more realistic to set the time

allowed for review according to the size and complexity of

3 the project. Adequate review can be time-consuming but will

pay for itself by minimizing costly change orders and time

I extensions due to incomplete and inaccurate contract

documents. Documentation collected on the use of the

Redicheck system at Trident Naval Submarine Base, Kings Bay,

3 Georgia showed that the percentage of construction costs

attributed to change orders decreased from 10% to 2% the

5 first year the system was introduced. (8) Although cost is

usually the major concern, time extensions due to change

orders can create additional problems. The key to reducing

3 these problems is to control the quality of the contracts

being prepared.

3 One step taken by the Naval Facilities Engineering

Command to improve the contracts prepared has been the

establishment of the Contracts Quality Assurance Division.

5 This division was extablished in November 1985. in response

to several audits and inspections which cited poor contract

3 quality for the increasing cost of contract claims. It is

responsible for revising contract procedure., mrnprovng

contract language to ensure clarity, deueloping guodelnes

* 22
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for documentation of contractor performance, and determ;n!nQ

3 training criteria for personnel involved in contract qual ty

assurance. One such improvement implemented by the division

has been the inclusion of quality assurance of desigin as a

selection evaluation factor in hiring Architect-Engineer

firms. An interdisciplinary coordination re'uiew has been

3 incorporated into the statement of work for an 4-E contract.

This has been made a specific cost item in negotiating the

A-E fee. The coordination reviews must accompany the design

3 at the 35% and 95/. review stages and are spot checked for

correction of the errors noted. These changes were

5 incorporated into the P-68 in July 1986, with the addition

of Appendix J, Architect-Engineering (A-E) Design

I Deficiencies: Criteria for Establishing and Processing

Possible A-E Contractor Liability. The FAR requires that

A-E liability be enforced and monies collected for costs

incurred by the government, unless the administrative costs

of collecting it would exceed the recoverable costs.<2Z5',

This new requirement and the other improvements implemented

by the Contract Quality Assurance Division should hel toc,

control contract change orders and claims.

I2
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SECTION FOUR

THE MECHANICS OF THE REVIEW

I
3 The publication of instructions alone will not Improve

the quality of the contract documents. Guidelines can onlx

3 be effective if presented in a manner which facilitates the

review. They must be detailed enough to cover a wide range

I of situations and yet not be too cumbersome to use. The

3 NAVFAC Publication-446, Constructibilit, Reviews, gives

general guidelines for the execution of a review. The

3 guidelines are divided into bidding information, general

paragraphs, and specifications and drawings. The

I specifications and drawings section is further divided into

divisions which correlate to the Construction Specifications

Institute (CSI) standard contract divisions. Using this

3beakdown of work and a checklist of items to be considered,

a verye effective review tool is created.

The Redicheck system recommends performing the review

in the same sequence as the construction will take place.

This allows a logical and complete evaluation of the design.

5 For purposes of a constructibility review, the CSI format

allows a standardization of any type of project. 'Js; the

Uniform Construction Index (LICI), which was deve!ored 4-_!r

cost analysis purposes, the CSI divisions are *urther or._nen

down into specialty areas. This type of bre.kdo.n 'e-,-s

1 24
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itself to a checklist formatted review and to a

3 computer-assisted program which could facilitate the review

process. With a proper data base of considerations for each

division covered, the reviewer could simply request a

3 checklist of those items pertinent to a particular contract.

The checklists could be accessed by inputting the division

3 codes included in the contract documents. The UCI added a

Division 0 to the CSI divisions to cover "conditions of the

contract.0 This division could contain items to be

3 considered for bidding information and general paragraphs.

The ultimate goal of such a program would be to make as much

3 knowledge available on a subject to a reviewer in a format

which reduces the time required to perform the review. For

I instance, by indicating that site work, CSI division 2, is

gincluded in the contract, the program would proceed to ask

if certain conditions had been met by the contract

documents. A response of yes, no or not applicable would be

recorded. Allowance for a remarks section could be included

for each item which does not satisfactoril y meet the

reviewer's criteria. The output report format ,:ould take a

variety of forms. The reviewer could request a list of all

discrepancies by code, with remarks, which could then be

forwarded to the designer for consideration. A list 04: all

items could be reported to substantiate th.t the re.u-ew ')ad

been conducted and the items considered. Such documentation

could be very useful should question. later arise.
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The checklist items for this report have been taken

3 primarily from the NAVFAC P-446 Constructibility

Reviews. (22) Most items have been paraphrased for brevity

or clarity, while others have been reproduced verbatim. The

3 order of items has been rearranged to form a more logical

sequence of review. Additional sources of consideration

3 were SOUTHNAVFACENGCOM Instruction 11012.10A, Review of

Plans. Specifications, and Cost Estimates (26), the

U CHESNAVFACENGCOM Instruction 4330.62C, R0ICC Contract

3 Administration Handbook (20), and limited personal

experience. The following narratives explain the items of

3 the checklist by CSI division. These divisions are as

follows:

I Division 00 - Bidding Information (added)
Division 01 - General Requirements
Division 02 - Site Work
Division 03 - Concrete
Division 04 - Masonry
Division 05 - Metals
Division 06 - Wood and Plastics
Division 07 - Thermal and Moisture Protection
Division 08 - Doors and Windows
Division 09 - Finishes
Division 10 - Specialties
Division 11 - Equipment
Division 12 - Furnishings
Division 13 - Special Construction
Division 14 - Conveying Systems

Division 15 - Mechanical
Division 16 - Electrical

2
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DIVISION 00

3 BIDDING INFORMATION

I Item I - Check that the bidding place address and time are

3 correctly shown in the Invitation for Bids.

Item 2 - Check that the plan issue office address and phone

number are correct and complete with zip code and

3 area code.

Item 3 - Check that the correct phone number and address is

given for bid inquiries.

I Item 4 - Check that the correct phone number is gi'en for

3 information on pre-bid site visitation, and thz.

specific times are indicated if necessary.

Item 5 - Verify that the General Description completel-.

covers the primary functions of the contriact.

3 Item 6 - Check that proper forms have been n ,ue: #or

contractor to indicate bid.

I
I
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* DIVISION 01

3 GENERAL REQUI REMENTS

3 Item I - Check for correct bid item wording an.: cor.ec'

annotation on the drawings. It is important t:

I distinguish bid items from the basic contract.

When multiple bid items are included, the base b J

item will be numbered one. Additional items must

3 be able to be bid separately such that any

combination of items can be awarded with the base

3 bid (i.e., Bid item 3 cannot be .ortingent on item

2 being awarded.

Item 2 - Evaluate the reasonableness of the contract

I completion time. This check should consider

3 Iavailibility of the construction site. seasonal

constraints, activity constraints, rong lead time

5material, availability of government furn; , re:3

material/equipment, and any other factors ,.!:h

3- might influence the normal construction time.

3 Item 3 - Check to see if scheduling and phasing o.

work, if included, is comoatible : th - ? 'e.s c t

the act ivi t,. Each pha se s ho ' , e z :.,., r

C completion date listed.

28
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3 Item 4 - If multiple completion dates are listed, check to

see that liquidated damages are itemized for each

3 phase.

3 Item 5 - Verify that-correct contract numbers, drawing

numbers and titles are indicated and that the-.- a7re

consistent with the Table of Contents listing and

3 throughout the documents.

Item 6 - For unit price contracts, ensure that the items

for schedule of prices to be bid are complete.

I Item 7 - Ensure that any salvage material is clearly

3 identified and that information on when and where

and to whom the material is to be delivered !s

3 specifically detailed. Check requirements for all

material which is to be removed and remain

I government property to be inspected orior to the

5 start of construction.

Item 8 - Check requirements for a Construction

Representative's field office and spec :.-w e,

3 type of structure, and uti 1 i ties al loe,: .

3
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Item 9 -Verif9 site conditions' Check to see 4: existing

3 obstruction are indicated and if existing

utilities are clearly marked on the p .ns ar: akt

3 the site. Have special soil conditions beern

noted?

Item 10 - Has the type of progress schedule been des!gnated7,

I Is a Network Analysis required for this project?

3 Item 11 - Check to see that provisions/restrictions for

utility outages have been clearly specified!

Item 12 - Check the specifications refering to government

I furnished equipment/material. Have the items been

3 clearly identified and delivery schedule and

location listed?

K Item 13 - Are there any restrictions whatsoeuer at the

construction site which will hinder the work :,-

the contractor. Access which is in an. w,,.

a restricted should be clearly explainec.

3 Item 14 - Check that security requirements h.'e en

identified as wel l as an, t ie,.-e -,,r ner':r-

3 passes necessary #,:r the cnt.,- tr -:r * " - -

area.

Item 15 Check the requirements cr a n, :: .-:+

Irequired by local :r state a ;en: e.-
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3 permits can seriously delay a contract i4 rot

considered ahead of time. Has time been alloted

3 for the obtaining of these permits?

3 Item 16 -Applicable clauses required for restricted data :,r

computer/EMCS installation should be clearly

U specified with the requirements clearly listed.

3 Item 17 - For projects over $2 mill ion, check the

requirements for Contractor Quality Control -C:

provisions. If included, check that the

5 provisions have beern edited to suit the particular

requirements of the contract; check that the items

3 to be tested are clearly identified and that the

testing procedures and acceptable limits are

Iclearly identified; check requirements for

3 experience qualifications for those items

requiring a substantial amount of exoerience;

check specifications for factory-inspectior; :o-,

products and for specialty inspections .-- :ut= : e

I agencies (i .e., hazardous waste disposal

p compliance inspection by EPA).

I
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U Item 18 - Environmental protection requirements should be

3 clearly identified: protection of natural

resources, erosion and sedimentation contro!,

3 dust control, asbestos handling and disposa.1 , nd

regulations on burning within the :onstructior

* area.

U Item 19 - Check experience clause requirements. uceuel I,

contracting officer approval is required for this

clause to be included.

i Item 20 - Verify types of bonds required in contract. Sild

3 bonds, performance bonds and payment bonds are

required for contracts in excess of $25.000.

I Item 21 - Check that proper insurance clauses are included.

3 NtV)FACENGCOM contracts generally sDeci&.' insur.ance

coverage as required by state and local ., or os .

9 U FAR 28-306-7, whichever is higher.

Item 22 - Is any portion of the contract s.bject t

statutory cost limitations and has thi- been

I specifically set forth in the U?'

Item 23 - Has this contract been :-- de-e.- --

business set-as.i de'

72
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U DIVISION 02

3 SITE WORK

3 Item 1 - Verify property line dimensions on s; te :ar,. ... t

architectural drawings.U
Item 2 - Drawings should clearly indicate clearing and

* grubbing limits.

3 Item 3 - Horizontal and vertical survey control monuments

must be shown.

Item 4 - Profile of underground works (sewer 1 ines, water

3 lines, electrical and communication lines. etc.'

should be shown.I
Item 5 - Check fence line and grade for confl ict '.. th

3 existing structures (e.g., sewer manholes,

electrical manholes, water or gas neters., et..

Item 6 - Verify all new electrical, gas, :,ater., see ,

Ietc., lines connecting to existing.

3 Item 7 - Sewers should be below water ine;s f Te- .-e

within 10 feet horizontal ly. S'e,.er , .. n. -er. ne

Scrossing details should oe included

drawings. Ali owiable clea.rances tetl..een . e- -

sewer 1 ines under the b': Y,,n: -. -

U
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3 shown in detail drawings. Do not instali water

and sewer lines in the same trench side by side.U
Item B - Locations and elevations of existing underground

3 obstructions should be clearly indicated on the

drawings (e.g., cables, abandoned pipe., Z''

foundations, log, etc.).

3 Item 9 - Borrow and waste areas including truck route; to

the construction sites should be clearly indicated

on the drawings.

I Item 10 - Dump sites:

g (a) If excavation is included in the oroject.

is a dump site clearly identified in the plans an

specifications? Is a distance given? Is it

correct? Is a permit required?

I (b) Is the dump site on or off station?

(c) Is the customer fully aware and in

agreement?

I Item 11 - Check schedule of availability of the area- :o :e

3 demolished. Provide notice to stator or :r t,

demoltion. How much time is neces.=ar ,r rea t:

be vacated, traffic reroute. etc.

S
F1 
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U Item 12 - Demolition requirements should address the

following:

(a) Phasing of work (salvage operations,

3 demolition and disposal) and

(b) Coordination with other phases of the

U construction.

Item 13 - When Test Piles and Pile Load Tests are specified,

verify that drawings show number and locations of

these piles.

K Item 14 - Drawings must include boring logs and soil

classification along with ground water level.

Item 15 - Check possible requirements for dewatering

operation at proposed excavation areas.

U Item 16 - Specifications should have proper and suf4;icer;'

sheeting and shoring requirements for the job &rrd

state that those materials will be on the s;te

prior to starting excavation operations.

Item 17 - Verify line and grade of ditches DartIc:u.&r'-

"Match Line" (i.e., often the line and gr.ce :

the same ditch are erroneous and ,i ' ;-1't ma.:,r

Item 18 - Check project drawings for location .nd :en -j

the various types of pavement;.
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I Item 19 - Know location of all hand holes, manholes,

observation risers and other structures or

features to be installed within the pavement area.

Item 20 - Drawings should indicate total thickness of each

3 base course type (check pavement details). Verify

cross-section indicated to insure that it agrees

3 with specifications for base and sub-base courses,

and wearing course.I
Item 21 - Has provision been made in the specifications for

positive control of the temperature of the

bituminous material?

Item 22 - Test results on samples of asphalt, aggregate,

sand and mix should be obtained from the plant

prior to placing any-bituminous concrete.

Item 23 - The specification should also establish criteria

for maintenance of landscaping such as frequency

3 of irrigation, mowing and fertilizing if this is

deemed necessary.

I Item 24 - In phased work, can irrigation systems be provided

in phases to new and/or existing landscaping?

I
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Item 25 - Check the number of trees and shrubs shown on the

landscaping planting plan with their corresponding

quantities shown on the "Plant Legend" or "Tree

* and Shrubs Schedule."

3 Item 26 - Do not plant trees over sewer or other underground

utility lines or beneath overhead lines where they

will interfere when mature.

Item 27 - Types of fertilizer, times of application and the

amount to be applied each time should be included

in the project specifications. Does the host

activity require that all fertilizers, including

type, amount and method of application be cleared

through the local Pest Control shop?

Item 28 - Specifications should require that before planting

ti ees and shrubs, the contractor must investigate

the possibility that the site may have previously

been treated with herbicides or soil sterilants

and make sure that soil condition is suitable for

planting.

Item 29 - Existing trees to remain within an area =ihould be

protected from accidental damage ,,tith b-arr:cades

or wooden planks strapped around their trunks .
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3 Item 30 - Is the customer aware of the trees and shrubs to

- be removed? Could some be relocated? Are anty of

special interest to local organizations who would

resist their being destroyed?

3 DIVISION 03

CONCRETE

Item I - Review specifics on concrete mix design,

placement, curing and finishing. Include concrete

testing requirements.

3 Item 2- When there is a requirement to test the cement, a

sample from the mill which supplies the job, or

preferably from the job itself, should be shipped

in air-tight containers.

Item 3 - Specifications should state within how many da.s

(minimum) or percent of concrete strength achieved

that removal of forms may commence on different

types of concrete structures.

Item 4- All Portland cement to be used in the concrete ior

3 any indiviual walk, curb or gutter should be :+

the same brand and type.

3
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Item 5 - For large pavement (e.g., aircraft parking apron,

3 taxiway, runway, etc.) specification requirements

should include preparation of "paving and

I jointing" plan for ROICC approval.

3 Item 6 - Minimum required cover over reinforcing steel for

exterior concrete surfaces exposed to the weather

U and for interior concrete surfaces not exposec to

3 weather conditions should be stated in the

specifications.

Item 7 - Specifications should require that all

3 reinforcement should be supported and wired

together before pouring concrete. Is there enough

room for reinforcing bars and other embedded

items?

Item 8 - Drawings must include reinforcing bar spl icing

details. Is overlap specified?

3 Item 9 - Specification should state the type of finish

needed to achieve a functional slab. Important

U points of the specifications are:

3 (a) slope floors to drains;

(b) bleed water should be remoued cr:- -

dragging with rubber hose ouer the surV..ace .nc, not

by dusting with dry cement to a -or . er.

39



Item 10 - Project specifications should specify a minimum

curing period for cast-in-place concrete before

permitting the application of primer and

subsequent work for built-up roofs.

Item 11 - Specifications should include the

recommended/acceptable CastinQ and Erection

Tolerances of precast panels.

Item 12 - Strand ends of pre-cast panels must be recessed

and backfilled or otherwise carefully protected to

avoided corrosion.

Item 13 - Plans and specifications should limit the number

of cut strands in the members during coring or

cutting planks.

Item 14 - When prestressed products are factory fabricated,

specifications require the adherence to catalog

guarantees as to capacities, dimension toierancei,

and permissible alterations in the field, such as.

coring for utility lines.

I
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U Item 15 - Prestressed concrete shop drawings shall include.

but not be limited to, the following items:

(a) bed layouts;

3 (b) cable tensioning data;

(c) sequences for stressing and detensioning

U (releasing).

Item 16 - Ensure all slab finish elevations are indicated on

the drawings. Pay particular attention to

depressed or raised slabs.

Item 17 - Verify perimeter slab on structural drawings

matches architectural drawings.

Item 18 - Verify all columns and beams listed on column and

beam schedules. Check location and size. Also

Icheck against architectural drawings.

Item 19 - Verify expansion joints throughout building.

Check locations against architectural drawings.

U Item 20 - Check building elevations against floor plans and

ubuilding sections against elevations and plans.

Item 21 - Check wall sections against architectural building

sections and structural drawings.

I
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i DIVISION 04

3 MASONRY

3 Item I - Specifcations should identify all the requirement-

if a sample of masonry is needed.I
Item 2 - Is full-time inspection by special inspector

3 required/necessary on masonry work?

3 Item 3 - Verify masonry openings for windows and doors.

Check against architectural drawings.I
i DIVISION 05

METALS

I
Item I - The specifications should clearly identify which

materials or components (e.g., steel trusses,

beams, girders, etc.) are to be factory inspected.

Item 2 - Make sure that detail of all major structural

Isteel connections in the project are shown in the

* drawings.

Item 3 - Make sure that stud types, sizes and pacinqs are

spelled out in the plans and sc-i catr-.

Item 4 - All welders that will be assigned to tne :.et

I should possess a certification that he. he .a.sed
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I
3 the qualification tests in accordance with the

appropriate section of the American Welding

Society Standard D1.1 within the past 12 months.

Item 5 - Are miscellaneous metal items described

adequately?

Item 6 - Verify structural members (columns, beams, etc.)

I against column and beam schedules and

architectural drawings.

Item 7 - Check column lengths against column schedule.

Item 8 - Verify roof framing column lines and columns

* against foundation column lines and columns.

3 Item 9 - Verify perimeter roof line against architectural

roof plan.I
Item 10 - Verify expansion joints throughout building.

3 Check against architectural drawings.

I DIVISION 06

*WOOD WORK

3 Item I - The spec if i cat ions shal I cover such .tems a;

grades, moisture content! size and pattern.

surface texture and grain of rnater. i s .z.r 6 - -

3 carpentry and mill work.
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3 Item 2 - Specifications should state width, length, met-.od

of nailing or fastening and materials to be used
for fastening finish carpentry and mill work.

I Item 3- Specifications should indicate that ouersize :ut=-

and holes will not be permitted during cutting an:

boring for service runs in order to minimize

* strength reduction of structural members.

5 Item 4 - Verify all cabinets will fit.

IDIVISION 07

THERMAL AND MOISTURE PROTECTIONI
Item I - Specifications should indicate roofing inspection

requirements.

I Item 2 - Specifications should indicate the items required

for test cut (i.e. size of test cut, where it

should be taken, how often test cut will be done,

etc.).

3 Item 3 - Include pre-installation conference requirement in

the specifications to make sure the th'ckness zo

j the roofing insulation, the number o 1 .anrd

the method of appl icat ion are understood b. the

contractor and worker!.

4
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Item 4 - Contract documents should clearl- indI cate 1,.h:-

surfaces are to be dampproofed.

Item 5 - Specifications should indicate the acceptable

range of moisture contents and surface moisture.

Item 6 - The type of expansion joints sealant materla

must be identified on both plans and

specifications (e.g., asphalt-latex emulsion,

hot-poured rubber-asphalt, premolded joint filler,

etc.).

Item 7 - Specifications should indicate sealant amount of

coverage per lineal feet on joints of various

widths and depths.

Item 8 - Specifications should include a provision to

insure that all items (i:e. drains, curbs, woocd
cants, vents, pipes, etc.) which penetrate the

built-up membrane are in place before laying an"

plies.

Item 9 - Specifications should require that roof insulItng

materials are to be kept dry before. during an,

after applications.

Item 10 -Materials at the job site should be pro,er' r

neatly stacked, wiith protecti'e ::,'e' -

necessary, to minimize damage.

45
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U Item 11 - It is mandatory that the top surface of tne

3 exposed roofing be given a glazed-coating if tne

work stops for any reason; i.e., bad weather.

3 night fall, or a large volume of work on the roof

by other building trades.

Item 12 - The rate of application of the hot bitumen c,...er

I the top ply should be specified.

3 Item 13 - For safety, bitumen heating kettles must not be

out on top of any building.

Item 14 - If appropriate, notify local fire department that

3 roofing work is taking place over specified dates.

IDIVISION 08

SI DOORS AND WINDOWS

Item I - Verify building elevations against floor plan

openings, paying particular attention to window

and door openings.

Item 2 -Verify building sections against elevations an:,

g plans, noting window and door openlngs.

Item 3 - Verify all door schedule information incitn';

I sizes, types, labels, etc. Look 4cr. :tm! : ,.,

C duplications and inconsistencies.

46
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I Item 4 - Door hardware schedule should provide the

1 following information for each item of nardware:

model number, finish, sizes and types of

3 fasteners, including any designation of optional

I features or acessories.

Item 5 - Make sure that all "Detail Numbers" for doors and

I windows as shown on the floor plans have a

* corresponding detail on the architectural

drawings.

I Item 6 - Verify measurments of doors and windowis as soon as

3they are delivered on site.

Item 7 - Specifications should include provisions on how

delivery, storage and handling of doors and

I windows will be done by the contractor on

different types of doors (metal doors and wood

* doors).

3Item 8 - Glass and glazing specifications should addre--

the following items: sash preparation, -

I clearances, glass selection, glass preparation An=

glass positioning.

Item 9 - Specifications for glass and gl.az:-g- i=.,:ul

Iindicate that installation of glass arnd!

materials should not be attemcrted .re- te
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3 temperature is below 40 degrees Fahrrenhe i t ::

avoid moisture being trapped which will cause

failure of the weathertight seal.

Item 10 - Keying system requirements should be coordinated

with the needs of the using actiu ty. -.1hen a rnel.,,

system is to be an extension of the e-xtstn

system, state manufacturer's name of the e-,.1s,.t-

system.

IDIVISION 09

FINISHES-I
Item I Compare architectural finish schedule to

specification index. Insure that all finish

5materials are specified.
Item 2 There should be provisions in the specific.,-,tion.

for exterior and interior plastering cor:cerr, ric

Ns temperature and ventilation control for oroer

curing and drying.I
Item 3 Surfaces requiring waxing and buffin, should e

0 spelled out in the contract document.

Item 4- Specifications should indicate .., t

require no 4ield painting, whakt :ur--:e :me o

the job site already primed :n: - :, .. .
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I coats each surface is to receive, the t'.'pe 0*

primer, intermediate and finish coatrns e ,-t

surface is to receive, and the col or and g loss ,a

I the finish coat to be applied to each surr..,e.

Item 5 - Specifications should indicate the paint mnrrnur

and maximum coverage per gallon or the drv 4 Un

3 thickness for each type or kind of paint rnateria*.

3 Item 6 - Specifications should indicate whether patched/

repaired areas are to be painted. Provide color

1 schedule.

Item 7 - Areas in plenum or attic which are to be plastered

as required for fire protection or sound barriers

I should be clearly marked in drawings. This area

is often overlooked by contractors and

inspectors. )

Item S - All fire rated walls should be clearly dent:4'ed

15 on the drawings (floor plans, sections krn :,:

schedu 1 e.)

Item 9 - Check drawings to determine -which wal*1- term' nate

at ceil ings or at the underside o' the

construction above ceil ings. These ,,

be clearly identified.
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3 Item 10 - Check floor and wall finish schedule with that o*

3 the floor plans and elevation to determine which

areas will receive tile. Height of wall tile

I should also be shown. (Finish schedule

occasionally is not consistent with what is ,- lec

for in the floor plans and elevation.)

I Item 11 - Plans and specifications should address which

I method of carpet installation ("tackless strip"

method or "glue down method) will be used.

I
DIVISION 10

SPECIALTIES

I Item I - Structural drawings should include detail of wood

§, backing and supports for wall or ceil ing mounted

items (often omitted or overlooked).

Item 2 - Items that project out from the wall in general.

and grab bars in particular, should be mounted

directly to the wall framing system or to the

I built-in anchorages attached to the framing

system.

Item 3 - Check locations of chalkboards, tackboards,

directory and bulletin boards, etc. They. shoul:

be addressed in the plans and/or specifications.
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I Item 4 - Make sure that toilet partitions and urinal

3 screens supported only on walls, or units

supported on wall and overhead construction are

3 not secured to plaster or gypsum board alone, but

are secured to solid wood or steel backing

I material which is, in turn, secured to joists,

*studs or other structural elements of the framing

system.

IItem 5 -Mounting heights and locations of all toilet and

I bath accessories should be indicated in the plans.

Verify also handicapped toilets and access route

requirements.

3 Item 6 Windows that will receive venetian or vertical

blinds should be clearly identified in the plans

and specifications.

3 Item 7 - Plans and specifications should include a suitable

drapery schedule which includes information such

as areas and rooms to receive draperies, size and

placement of each, type and location of rod and

track, type of fabric, etc.I
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DIVISION 11

I EQUIPMENT

U Item I - Verify location of equipment in building.

I Item 2 - Check overall dimensions of equipment against s ze

of room where scheduled to be located. Ensure

door or window openings are large enough to permit

3 access.

5 Item 3 - Verify electrical compatibility/capacity. Check

responsibility for hook-up.

Item 4 - Verify plumbing capacity and responsibility for

* hook-up.

Item 5 - Check specifications for submission of Operation

and Maintenance manuals and training of activity

3personnel under direction of manufacturer's

representative.

Item 6 - Ensure proper ventilation and drainage isro:ided

in accordance with equipment specifications.

Item 7 - Ensure proper warnings signs are specified for

areas where high voltage, high noise level or

I other hazardous conditions exist.
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3 Item 8 - If any hazardous materials are used/stored in

area, ensure use/storage is in conformance .jith

activity hazardous material handling procedures.

3 Verify that the activity responsible for the local

Spill Prevention Control and Countermeasures

3 (SPCC) plan is made aware of the types and

quantities of hazardous materials.

3 DIVISION 12

FURNI SHINGS

3Item I - Check furnishings covered by contract.

Furnishings will usually be purchased and

installed under separate GSA contracts

(supply-type purchases).

Item 2 - For any items covered, verify location of

3furnishings with activity. Check size against

room dimensions, door or window openings for

access, ceiling height and location of fixtures.

j Check colors against finishes, carpeting, etc.

Item 3 - If furnishings are government furnished material

(GFM), verify responsibility for procuremert,

3 delivery schedule, handling and sttcr.ge

requirements.
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3 DIVISION 13

SPECIAL CONSTRUCTI ON

(This division is set aside for specialized construction

U which would not adequately be covered in another division.

3 Normally, the work will be performed by special ists in the

area. Such construction might include saunas, swimming

3 pools, specialized laboratory facilities, solar collector

facilities or any other construction which can be better

I detailed in this section. Some general considerations

apply. )

Item I - Check electrical compatibility/capacity of any

equipment specified. Verify responsibility for

5 hook-up.

Item 2 - Check plumbing capacity for any equipment

specified. Verify responsibility for hook-up.

U Item 3 - Verify compatibility of new construction with

3 existing buildings, if applicable.

Item 4 - Ensure specifications require any Operation and

I Maintenance manuals applicable to the facility be

3 turned over to the contracting officer Drior to

contract completion and that proper training under

3 direction of a manufacture's representatiue is

provided for cognizant activity.
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3 DIVISION 14

CONVEYING SYSTEMS

Item I - Verify location of conveying system (dumbwaiter,

escalator, elevator, etc.). Check against

3 architectural drawings.

3 Item 2 - Verify that structural openings designed to

accommodate the system are consistent with overall

I dimensions of the equipment and related utilities.

3 Item 3 - Ensure that maintenance access panels are

unobstructed and clearly identified.

Item 4 - Check specifications for inspection requirements

U by state/local/NAVFAC agencies.

3 Item 5 - Ensure the specifications require that Operation

and Maintenance manuals are provided prior to the

3 completion of the contract and that activity

personnel are trained under the direction of a

manufacutrer's representative.

3 Item 6 - Verify that the specifications require that

operating instructions are to be properl> ;osted

if the conveying system will be used , . the

I general public.
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3 DIVISION 15

MECHANI CAL

Item I - Verify all Mechanical and Plumbing notes.

Item 2 - Verify all air conditioning units, heaters. anc

I exhaust fans against architectural roof plan= _ n:

* mechanical schedules.

Item 3 - Verify HVAC floor plans against architectu-jui

drawings, especially for size.

I Item 4 - Check requirements for balancing of HVAC svstem.

Item 5 - Verify that adequate ceiling height or attic -ace

exists at major duct intersections.

Item 6 - Verify diffusers against architectural reflected

*ceiling plan.

3 Item 7 - Requirements for submission of any Operati-n and

Maintenance manuals for major mechanical equi-ment

I should also be included in the specificatons.

3 Specifications should require the contractor to

train operating personnel to operate tek.

3 installed mechanical equipment (e.c., al-.

conditioning system, boiler olart, etc. jr,'er : , e

I direction of a manufacturer's re:-se-.
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3 Item 8 - Specifications should include a required period of

operation before the equipment turnover to the

owner,

Item 9 - Check specification requirement for necessary

spare parts and tools to be provided by the

Ucontractor for all of the equipment.

I Item 10 - Check major items of equipment and verify if they

3 are coordinated with contract drawings. Pay

particular attention to horsepower ratings and

3 voltage requirements.

Item 11 - Check ceiling height and size of doors of areas

where mechanical equipment (AHU, compressors,

3steam generators, etc.) will enter into the

building to make sure that there will be enought

space and passage for the equipment.

Item 12 - Floor drains should be provided for equipment

blow-off.

Item 13 - Verify all roof penetrations (ducts, fans, etc.)

Iare indicated on roof plans.

Item 14 - Specifications should indicate who will perform

the cutting and patching/repairs when installing

equipment on existing buildings.
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3 Item 15 - Provide access doors at all fire dampers,

automatic dampers, coils, filters, heaters

3 thermostats or at any item that requires

I servicing. Doors are to be airtight, securely

fastened and accessible and able to be fully

* opened.

Item 16 - Verify fire dampers are indicated at smoke and

fire walls

Item 17 - Specifications should indicate that all Fire

3 Sprinkler System submittals will be subject to

review and approval of the EFD Fire Protection

3 Branch, coordinated with fire alarm specifications

and Mechanical/Electrical drawings.

Item 18 - On existing buildings, check piping for possible

I interference with other existing utilities above

ceiling and other parts of the building.

3 Item 19 - Check all connections.

3 Item 20 - Check requirements for hydrostatic te=t ing.

Item 21 - Spacing of pipe hangers and supports for each type

of pipe should be addressed in the pla.n. .fnC

3 specifications.
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Item 22 - Make certain that access panels are providedd for

3 valves located behind ceilings and walls.

3 Item 23 - Insure that in large structures, water service is

such that portions of the system may be isolated

for repairs without interrupting service in entire

building.

Item 24 - Insure that roof drains are not going to be placeo

3 higher than surrounding roof. Yerif>' discharge

point. Cross-check against architectural drawing

locations. If possible, verify that roof drains

I connect to storm sewer and not sanitary sewer

lines.

Item 25 - Verify that all fixtures are connected to the

I sanitary system and that pipe sizes agree.

I Item 26 - Gas lines should be above other utilities which

cross or parallel.

1 Item 27 - Asbestos removal specifications should be included

3 in the General Paragraphs if there is any asbestos

on equipment or piping to be remoued.

i
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DIVISION 16

ELECTRI CALI
Item I - Specifications should clearly define procedures

and restrictions for scheduling outages and the

feasibility of utility interruptions. Check

I against the statement made in the General

Paragraphs for consistency, and that the two are

cross-referenced.

I Item 2 -Requirements for submission of Operation and

Maintenance manuals for major electrical equipment

should be included in the specifications.

I Specifications should require the contractor to

train operating personnel to operate the newly

installed electrical equipment/facilities (e.g.,

substation, motor control center, intercom system,

fire alarm system, generators, etc.) under the

direction of a manufaturer's representative.

Item 3 - Check major items of equipment and verifv if theyv

are coordinated with contract drawings. R'k

3 particular attention to horsepower ratings and

voltage requirements.

Item 4 - For major transformers and on primarv

I breakers, requirements +or +actorv i-pec ,r
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should be included in the plans and

specifications.

Item 5 - Check ceiling height and size of doors of areas

where electrical equipment (i.e. transformers,

motor control center, etc.) will enter into the

building to make sure that there will be enough

3 space and passage for the equipment. Verify

overall dimensions of electrical equipment (i.e.

switchgear, transformers, etc.) to insure they

will fit in the space provide.

Item 6 - Transformers shall have a minimum aisle space of

i Item 7 - Insure that outdoor transformer pads have adequate

drainage. Check also the area's susceptibility to

flooding.

Item 8 - Provide general guidance on handling, removal,

3 maintenance, etc. of transformers with

Polychlorinated Biphenyls (PCB).

U Item 9 - Verify if explosive/hazard areas are

shown/defined.

3 Item 10 - Verify if building frame is to be grounded. "re

equipment/computer grounds shown?I
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I Item 11 - For underground electrical distributuion s/sers.

check conduit for possible interference :.jlt ott-er

underground utilities.

Item 12 - Insure that the required depth of utility ;ole

holes is shown in the plans and spec;fIcations for

each type of pole and type of soil.U
Item 13 - Proper sag of conductor between poles should be

addressed in the plans and specifications.

3 Item 14 - Plans and specifications should clearly address

connections between new and existing equipment.

Item 15 - Electrical power source for new and old buildings

should be clearly shown and explained on the

drawl ngs.I
Item 16 - Verify all Electrical drawing notes. Make sure

they make sense when compared with other notes.

Item 17 - Verify sizes (diameter or thickness) of items

supposed to be concealed in the wall to make sure

5 they will not protrude beyond the face of the

studs (i.e. electrical outlet boxes).

Item 18 - Verify location of all panel boards and that trey

I are indicated on the electrical riser ,d9,ra ,.

1
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IItem 19 - Verify that there is sufficient space 4sr a'"

electrical panels to fit where spec1f ed.

Item 20 - On existing buildings, check conduits for p:ssible

interference with other existing utilities aDbc',,e

the ceiling and other parts of the builing.

Item 21 - Electrical switches should not be put partl:o

within a tile wall and partly within a non-tile

* wall, especially in bathrooms.

Item 22 - Each lighting fixture should be detailed on the

drawings to show shape, lamp, diffuser, finish and

construction and mounting method, and gasketing

and dimensions of poles for exterior lighting.I
Item 23 - Plans and specifications should also indicate

lighting fixture mounting heights and specific

locations.

Item 24 - Verify all light fixtures against architectural

Ireflected ceiling plan.

Item 25 - Specifications should indicate that all fire alarm

system submittals will be subject for re,,'ew anc

I approval by the EFD Fire Protection Branon,

3coordinated with fire sprinkler system

specifications and Mechanical "'Electr,:al dr .. m s .

Item 26 - Proposed fire alarm system snouIld ar.e

existing alarm system.
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3 DESIGN CONSTRUCTIBILITY REVIEW CHECKLIST

(to be used in conjunction with the guidelines)

I111011 DESCRIPTION I YES I NO I N/A I REMARKS

1-2ra isu of addlrefs/phone no. correct 1I

DIVISIt on e 00- INFessfor id inquiries bd______________

1-lr roper forms inlddfor cnrco oidct i

I IDIVISION 01 - G0EERAL REQUIREMW4SI I I I

V'T1LieCK bid item wording/annotation on dr'awings1 1II I

I--7iiiecK schodulingofphasing with activity needs II

I-41L~iecif liquidated amages for multiple phasesIIII
1-3verty contract 1,0./drawing 1,./ti tle are consistent

I--lFor UPC1, checK Schedule of Prices formI I I
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ __I I I_ _ _ _ _ _ _ _ _

1-711s salvage material clearly identified?I I I

I-lis Construction Rep. field office required?I I I

l-71erify site conditions!dsgn ed__ ____________

I _ _ _ _ _ _ _ _ _ __I_ _ _ _ _ I I I 1_ I _ _ _ _ _ _ _ _

1= 1 1CKprvison/retrctinsfor utility outages I - - -
I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I _I_ _ __ _ _ _ _ _

I-TCUWK sec r e rquirements/passes
I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

1T5IltneCK reuqirements for local/state special permits II
I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ II_ __ _ _ _ _ _ _ _

ITILheCK clauses concerning restricted data I

I thcKrequirements for 1:3C II ______________

1-791sureEPA requirements are clearly identified

V'1
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IITBII DESCRIPTION IYES I NO I/A I REMARKS

I IDIVISIO 01 - GENER L I _UI_ __S continued)_IIII

I-Tli~hecK experience clause requirments 1 I

1"-UfVerify types of bonds required - l
I--2TlecK for proper insurance clauses I

l-221hecK for statutory cost limitations -- - -

11"las contract been considered for smll business
I I

I IDIVISION 02 - SITE WORK I I I I

I-Tlverity property line dimensions 111I IF- o drawings clearly indicate clearing/grubbing limitsi - 1

1""31Are horizontal/vertical survey monuments shown? I-- 1-I
I _ _ _ _ _ _ _ _ _ __I_ _ _ _ I I I _ _ I I _ _ _ _ _ _I~lAre underground utilities marked? 1 /

I I I I
0l=lnhecK fence line/grade for conflict with existing I 1

l--ZIVerify new utilities tonnecting with existing

Ii7lecK that sewer lines are shown below water lines -- -I
I l Are underground obstuctions clearly indicated? I I 1 I

' I'-'!q e boro/waste areas clearly marked? __- --

Il Iave dump sites been indicated? I I ___

I_ _ _ __ _ _ _ I

I-"Il heCK availability of demolition site I I

IMIis demolition worked to be phased? I I

ITMlVerify number/location of test Piles I II I
I-D o drawings include boring logs/soil class/iOL I l l II I
I-Mlis dewatering required? 1 1 1
I I _
I-- lLhecK shoring/sheeting requirements

I =lverify line/grade of ditches i i-- I
I ItI
I rIL;hecK location and extent of pavements 11
I-- Tll~heCK location of manholes/risersetc to be instal ledil -1-1-

I2 LlheCK thickness of pavements indicated

1I1o Specs provide o positive control of bitum mat'] I - - 1 - 1
I

I22ILne~cK test requirements for asphalt/aggregate/sand 1 1 1

I2MlVerify landscaping requirements for site
I I _

I• - lan irrigation to new areas be provided in phases? 1 1 - I

I- I
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I ITBII DESCRIPTION IYES I NO IN/A I REMARKS

UI IIIIN02 -SITE WOK(continued) ____I_ __

I 31hvKnube f risshub gans chdueI __ __ ___ __ _

FI3verify plantings will not interfere with utilities '1 1 1 -1

V27Ihc requirements for fertilizing 1IU~~ _ ___ ___

I-2 1vIerify soil condition prior to planting II

1-VVeifY existing trees Will be protected during const. II I-

13ff11;ecK with custamr on trees/shrubS to be removed 1I
I I I I
I IDIVISJON 03 - CNCRETEI I I I

I-Teview concrete mix design II

I2I1FheCK requirementS to test cement II

1--Iverfyv minimun daYS/Strength required for forma remov.11I I

1-CIOCK that Sam cement used for each membr is noted I-1I

I-5is paving and jointing plan required II

I -3I~heCK Minimum Coverages for reinforcing steel II
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ _ _ _ _

1-719rity reinforcement is supported and wiredI 1 I

910dawings Mciude-rebar spicing details? _____________

Io11

1Ivo specifications include tolerance levels? II

I2IlAre strand ends Meessed for tensioning II
I I ________________II I_ ________

1-TnIDo specs limit number of cut strands? 7

1-T419trify adherence to catalog guarantees II

ITMIDCnec requirements for prestressed shop drawings IlI

ITMiyerity slab finish elevationsII__ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _

FI=lvorify perimeter slab matches architectural drawing 1-1I 1 I

1ITlerify columns-/beams against scheduleII

1I791V#Pify expansion joints throughout building i I

I2-Ih#CK building elevations/flor planVs/sctions I-1I 1-

I7TIihOcx wall sections against bldg sections/structural 1- -1 I
__________________I_ _________



lIT041 DESCRIPTION I YES I NO IN/A I REMRKS
04 I

I ID ISO 04_ _ _ _ _ __ _ _ _ _ _ _ - I _ _ __ _ _ __ _

I-TD5 specifications reurIIsp@O msny

I-27is afutime masonry inspector required?__ _______

I I - '
I IDJVJSJI 05 - MIETALSI I I

I Tlverify which materials art to 5# factory inspectedI-I-I I

1-215si:! structural tee conion detai is are slimi__ _________

1-1NKmiscel laneous metal itemIU i~~~1ilverify structural mambers against column/oem schea I I ________________

BIVerItY roof frming Colin lines and coivuns
1-fleify perimeter roof line against arch. root plan 1I

I'TffIvSV~tY eXPAnSion Joints througlout building1 l I

U=VhC 14urmnsfrfnihcrety10 I _____ __I

1IllVrify cabinets will fit I-1-1 I

I IDJVISIO'4 07 - THEML "MIDIOISTURE PROTECTION I II I

rlIrA#CK root inspection requirements l

1--210o specs 11ndicated items required for test cut? II
131 pri-Installation conterenct nictd

1-1eiywhich sufcsare to be *Wprwtd II

1--3verify acceptable range of-moisture contentI I I I

I-3Ierify type Of expansion joinr-s sealant mat'l I

1=1io specs indicate sealant coverage per linteal foot-!11
1I'-IAP# Items Which penetrate membrane identifted? I

1Ylverity requirement tor insulation to be Kept dry __ _ _
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1ITEII DESCRIPTION4 IYES I NO IN/A I REMARKS
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I I _ _I _ _ _ _ _ _ _

I IDIVISI 04 07 - TH 0f AN OISTURE PRUTfCIO ___nt I____I____I___I

I I_ _ _ __ _ _ _

FI=lverify requirement for glazed-coatingI I I I

1171ils rate of aplication of hot bitumen specified-? I- 1 1
I I __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I I _ _I I_ _ _ _ _ _ _

ITMIVerify statement that no hot KettleS allowd on roof I 1 1 I
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I I I_ I__ _ _ _ _ _

I-TWUMeci is local fire department needs notifyingI I I I
~I I

I IDIVISION 08 -DOORSAD WINDOWS

1IVerify building elevations concerning windows/doors Il1l-

1-71verify building sections noting windoWdoor openings II__ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _

I-3I 9trify door scheduleI I

iI-41MCK door haresae ScheduleI I I

1I31MIn CK -1etalI NumbeS- against arch. drawingsI I I

1-711s storage/andling Of dos/windows Specified? i

ID-i11ieCK glass/glazing specification i
I'91LAOCK temperature restrictions for glass/glazing I I__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

1FlI1Verisy Keying system with activity 1 Ia~ IIDIVISION 09 - FINISHES I_ I_____I_____I__

1-TIGNIe finish Schedule

1I-l11McK temlp/ventilation requirements -for plastering 1 t__ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _

I I__ _ _ _ _ _ _ _ _ _ _ _ _ _ I__ _ _ _ _ _ _ _ _

Illverify surfaces requiring waxing/buffing II
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I I_ _ _ _ _ _ _ _ _

1-1,erify painting scheduleI I I

I-319erify maximumanimum paint coverages I I

I I _ _ _ _ _ _ _ _

1-7 verify ara obe plastered for fire prot/sound rid.1 I I I
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I I_ _ _ _ _ _ _ _ _

1-11erify fire rated walls are clearly indicated I

I--lvrify where wall terminate (at ceiling or above) II

IFTIChICK floor/wal finish schedule with floor plans I

1!Tlverify carpet installation methodI



I ITEMI DESCRIPTION I YES I NO I WA I REMRKS

I IDVSO 10_ _ _ _ _ _ __ _ _ _ _ _ _ - SPECIALTIES_ ___ ___

1 IVISJOfi0-SEIALsupot forwallcoiling mountea items I 1 -

1-71Verify anchorage for grab barsI-I-I

l-I3lieclK locations of chalKboardS/bulletin boards/etc.I Ill1 -

1-71Verity support for toilet partitions:______________

I51wlecc mounting heights of all bathroom fixtures

1-ilverify windw receiving blinds are clearly mark~ed 1 1 1 -1

I I

I~~ I

I -2IciheK overall dimensions of equipment
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1-3verify electrical comatiility/capacity 1 1

1-1lverify plumbing capacityI-I I I

i-3lchek requirement for Ulmi manuals and training II

1I311neCi for proper ventilation and israinage for equip 1I

I-7t surt proper warning signs are specified 11__ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _

1--litmcK for hazardous material usage/storage II

I-iflVISJlP 14 - CUUJW'IRG STrrIMS i

I-TIverify location of conveying systemI I I

1-21verify structural openings against equip dimensions 11__ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _
I I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

1--3lnsure maint. access panels are Clearly MarKed I1I

1---41 eCK inspection requiremnts II

iI--lhtCK requirement for Ovi manuals and training

-31CKposting of operational information 1 1

I IDIISION4 15 - MECIWICAL.l i

I71 Verify plumbing and mechanical notesI I I

I--2V*rify HVC/exhaust fans against root plansI I

1-7verify RX~ floor plans against arch. drawings I I

1Iljerify coiling height/clearance at duct intersectionsi -1 -1-
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IIT8'4I DESCRIPTION I YES$ NO IN I REM RKS

I IDIVISION 15 - MECHANICAL (continued)

I J1-a5JVerifY diffusers against arch, reflected Ceiling planl-1- 1 1

1-I"iGeCK requirmnt for Ul maknuals and trainaend . .

I I1ChtCK requirement for a equipment turnover period I-1-1-1

J'-I~CK re~quiremnts for spare parts/tools
I I

I--Ylta@CK hl-orsepower ratilnosvoI tago requi rements II I
i-MLMOhCK Ceiling heoliht/€loor openings for equipmient I--- -

I=1vorify floor drains are provided whore neededI I
J' rM verify roof pe-netrations are indicatedl

I I
I-M IIhOCK responsibility for cutting/patching an bldg. I

I I

|"-=1 vorify fire ampors art indicated at Bloaefireo wallsi--- -
I I

~~~~I'-Mvrify l 'p fire-protecton requirements
I I

I'-=TIMhCK for interference between neow/olo piping I

I-ILIMOcK spacing of pipe hangerssupports
I 1- e|urt access panels are providd for valves in alJ)sI I-

1I2Niverify water seryice can be sectioned for repairs I-- 1

l Jverify roof drains are WIlN roof elevation - 1 1

l 'MiVrify new fix-tures connect to existing system

iI- lauHre gas lines are abot other utilities

I I
1-"9 IcK f~or aitersvm - a requiemeNihnt atdldI

I I

1-2tCheCK requiremnts for Wtr manas and traoiesg

I I

1-31ierify transformers have minimum IS inch aisle space I l-~

1" 1hanure outdoor treuse, pads hay# drainageI 1 1 1

I'-IMCK procedUres for handling transf, with FCB-sI' l-I i-
I II f I I

I'~~--1 /orify explosive/bazard areas clearly indicated I- -t-

1-TM1VerifY IS Wnilding frame is to Ne grounded 1 I 1
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I I I I'T

IITIII DESCRIPTION IYES INO IWAI RDO KSU~ ~ I ~ ~~
I IDIVISION 16 - ELECTRICAL (continued)

I lllVerify location of underground utilities I I I II I
IFMIUecK reqUiPe depth Of Utility Poles_ __

1-31IKfrproper sag fcnuto ewe polls I I

Illywrify connections MNO new and existing equip

1--lCecx electrical power source for now and exising brdalIII

1"rgterify electrical Pming notes 177 __

I'T71 verity sizes Of itm to be installed in wails I- - -

1lIwPlvry location of panel wres 111 -

I=Iinure ufficient PONr exists for panels I l lI _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ I I I I _ _ _ _ _ _ _ _
I'l-lc eC for conuilt interference wit existing 5 l --9 1 1 -I IITlverity elect. switches properly installed I 1II I
I IS _ _ _ _ _ __ o i ghting fixturesIll_

I
l OIC i got_ _ ImgIIxture _ _ ounto_ noti/lO I Ki I _

1-3liUrity fixtures against arclk. reflected Ceiiim pin IgpaI 1I1 1
I25 eubCle requiremnts ttor ar. a OPrinIr sstl I I INSP.Ofl 1 IS 1 1 11

I I I I I 1 I1
I-Blwrity that amw fire alarm systom interfaces w/ existi- I11I__ 1,, _ __ _ _ _ __ _ _ _ __ _ _ I I __I _ _ _ _ _ _ _

I
I

I
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SECTION FIVE

3 RECOMMENDATI ONS

I The guidelines presented are the minimum considerations

3 which should be checked prior to the advertisement of a

contract. Verification of these items should significantly

3 reduce the errors, omissions and ambiguities associated with

contract discrepancies and greatly increase the quality of

I the product. Checklists provide a vehicle for the

accomplishment of an adequate review which is thorough and

timely. Guidelines and requirements from several sources

I are combined in a logical order to ensure that most 0

conditions are considered and to reduce the time required to

Iresearch each item separately.

The presentation of these guidelines could be

significantly improved by developing a computer checklist

3 program for use on a personal computer or whichever system

is available to the contract office. The program would

allow the user to input the CSI divisions applicable to a

specific contract. The guidelines and associated checklists

would be provided only for those areas of interest. There

3 are a number of ways the user could interact with the

program. One option would be to simply request a hardcopy

of the guidelines and checklists for manual consideration of

the items. A second option would allow the user to respond

to each item and have that response entered into a checklist
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1
3 response file. With that file completed, a variety of

reports could be prepared depending on the information

5 required. A list of each applicable item considered could

be printed to document the review or a report of only those

items where discrepancies were noted could be prepared 4or

3 forwarding to the designer. Having the ability to present

the information in a variety of formats reduces the

3repetitive processing of the remarks.

The CSI format greatly enhances the effectiveness of

the review. It provides a built-in numbering system for the

3 items to be considered and facilitates cross-referencing.

Rather than simply grouping the guidelines into the broad

SCSI divisions, as presented in this report, the items could

be numbered according to the Uniform Construction Index

I (UCI) cost analysis format. This format is based on CSI,

3 but provides a more detailed breakdown of the categories.

The user could interact with the program through a

3 question/answer format. For each division applicable to a

contract, the program would present items to be considered.

I A user response of "Not Applicable" would send the program

3 to the next consideration. A response of "Yes" to an item

would prompt additional considerations related to that tem.

3 For those items which the user responded with "No". s:hort

remark would be requested by the program. The pur,_.e oo

the review is to highlight those items wvhich t{e re,.ewer

finds questionable. On technical matters, a se.nee nould
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only note the possible discrepancy and not suggest a

3 solution. The technical accuracy of the contract is the

responsibility of the designer. Liability for the design

could be placed on the reviewer if a suggested solution is

* implemented and later found to be in error.

Another feature of such a program would be expansion

3 and refinement of the guidelines. With constant changes in

contract law and regulations, especially in the federal

sector, this feature would be a must. The guidelines could

* be updated and expanded as necessary and as the experience

of the user increased. More detail and cross-referencing

3 could be added to the guidelines. This could become too

cumbersome in the present guideline format. The key to a

I sucessful review procedure is to make it thorough and

3 efficient.

U
I
I
I

I
I
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SECTION SIX

I FSUMMARY

Design constructibility reviews are an answer to the

I increasingly poor quality of contract documents and the

associated increase in cost and delay in completion. The

3 reviewer has a responsibility to his profession, the owner

and the contractors bidding the job to present a document

I that is as free of errors, omissions and ambiguities as he

3 can reasonably produce. While standardized reviews can be

costly and time consuming, these drawbacks are offset by

3 avoiding change orders after the contract has been awarded

and the damage done. OICC Trident realized a dramatic

3 decrease in the percentage of construction costs associated

with change orders in the very first year of implementing

the Redicheck system. This is one example of the benefits

which can be realized by performing a methodical review.

Although there is more potential for error on large

projects, the small contracts can become very big headaches

because they do not always get the same attention a large

contract receives. A systematic review of all contract

I documents will reduce many of these problems.

The purpose of this report was to research guidel ines

3 to be used in a constructibility review and arrange them in

a format which would facilitate the review. This has been

accompl ished manually. From this base oi informt ::r
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however, a computer program could be written to interact

3 with a reviewer, providing only those guidelines which are

pertinent to the specific contract. The information could

be presented in a variety of formats without the usual

3 repetitive work associated with preparing reports. Each

step of the review is documented, including those items

3which were considered not applicable. The guidelines could

be constantly refined and updated. Such a program would

help reduce the time and effort required of an adequate

3 review. A thorough, efficient method of review will benefit

both the experienced reviewer and first-time reviewer,

3 alike. The key to ensuring that adequate reviews are

accompl ished is to make them as easy as possible to use.

I Proper constructibility reviews will help keep projects on

3 schedule and within budget, and will reduce contract

problems for the project manager throughout the term of the

3 contract.

I
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1 APPENDIX ONE

3 RECORD OF INTERVIEWS

II
Phone Conv'rsation with Mr. Stan Stanley, Chief of Quality

Assurance. CorDs of Enoineers. Jacksonville. Florida

Key items: Every Corps of Engineers' project undergoes an

3 extensive review by all parties involved in the project.

Although reviews are done throughout the design of the

3 project, the constructibility review is made at 100Y. design.

The completed contract documents are distributed to the

specification writers, technical specialists (i.e.

geotechnical engineers, lakes and waterways division

representatives, etc.) project manager and customer or

3 agency involved. A "central reviewu is held where problems

are highlighted and corrective action determined. The

detail of this review is dependent on the size and

3 complexity of the project. No specific guidelines are used

in the review process as a checklist but rather the

cognizant individuals are responsible for ensuring their

area is covered. A feedback system is available within the

Iorganization for comment on the effectiveness or

u shortcomings of specific items occuring during the course of

the job. This feedback is accomplished through the use of a

locally published form, however actual use of this crm nas

been minimal.
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I Phone Conversation with Mr. Vincent Spaulding. Code 022e -
Contracts Quality Assurance Division. Naval Facilities
Enoineerinc Command
Key items: Contracts Quality Assurance (QA) Division was

3established in November 1985, in response to several audits

and inspections which highlighted increased change orders

3 and claims due to lack of established administrative quality

control procedures. Responsible for pre-award, award and

I post-award administrative actions, this division has revised

procedures; improved contract language to ensure the exact

intent is stated; developed guidelines for documentation of

contractor performance; determined training criteria for

persons involved in quality assurance; and has generally

3 coordinated all efforts in the area of contract quality

assurance.

One major accomplishment of the division has been to

Iimplement a policy on the quality assurance of design by

Architect-Engineer firms. Effective April 1986, the QC

program used by an A-E firm is included as a selection

evaluation factor. An interdisciplinary coordination review

had been incorporated into the statement of work for an A-E

3contract. QC has been made a specific cost item in

negotiating the A-E fee. Design firms are required to

3 submit the coordination reviews along with the designs at

the normal review intervals.

Mr. Spaulding will send copies of applicable notices

and instructions.
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Phone Conversation with Mr. William T. Niqro. Author of the
Redi-Check System for Desion Review

Key items: Mr. Nigro developed the Redi-Check system while

serving in the Civil Engineer Corps, U.S. Navy. It is a

standardized method for locating errors in contract plans.

3 He has copywrited his procedure and is presently marketing

it through his private consulting firm. In addtion to

performing Redi-Checks as a consultant, Mr. Nigro offers one

day training seminars on his system. His "selling" features

for both the seminar and his services are the time and money

3 saved the owner by having a more complete contract, and the

decreased chances of liability claims for inaccurate

contract documents. Mr. Nigro has published papers on the

use of his system of review and the benefits realized. They

have appeared in Engineering News Record and Architecture.

Interview with Mr. Frank Still. Construction Manaoer with

Caudidet Roulet Scott - Sirene (CRSS) CM Firm

Key items: Mr. Still's current contract project is one

phase of the addition to Shand's Hospital. Contract price

is about $40 million. He spent 3 months reviewing the plans

with the designers and preparing scopes of work for

subcontracts. In performing review, he looks for changes to

ease construction and scheduling. Original plans callea for

additional floors to be of concrete construction similar to

existing. Mr. Still recommended structural steel to reduce

weight and ease construction. His concern was al .=o for
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associated problems with concrete operations while meeting

the hospital's requirements for access to construction areas

and functional use of critical spaces in the immediate

vicinity of the work. This required special consideration

for quiet and cleanliness within the construction site.

Mr. Still emphasized the importance of keeping the function

of the activity in mind while reviewing the plans and

specifications. "Constructibility vs. Safety vs. Liability"

Items specifically noted: check column lines to see if they

match existing; compare structural against architectural

plans; write contracts to have subs check drawings prior to

3construction; identify errors and omissions ("designers hate
those words, avoid using them"); and always check with

3 activity on preliminary vs. final plans to ensure nothing

has changed. With the type of contract he is working under,

the CM has incentive to save money for the owner - it

usually means less construction or simpler construction for

the same fee. It is very important to develop a good

working relationship with the designer. When project is

completed, use as-builts to pick up mistakes 4or subsequent

projects.

Phone Conversation with Mr. Lloyd Kelly. Project Manager.
Gilbane (CM firm)

9 key items: Gilbane is considered a large construction

management 4irm. Backlog of dollar-volume is about $35

''ion company-,vide. Total construction backlog is

so
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approximately $1.16 billion. Review procedures depend on

type of project. Constructibility review is performed by

the estimating department using checklists. A Oproject

executive" is responsible for the design phase coordination.

He assists in the design development, coordinates the

estimate and supervises any procurements until the project

3 is ready for the construction management team. He then

begins another project. The project executive is an

experienced construction manager who deals exclusively with

coordinating the pre-construction aspects of the project.

Value engineering is utilized throughout the design phase,

but it is most commonly applied when subcontractor bids come

in over the estimate.U

I
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3 APPENDIX TWO

A. "Review of Plans and Specifications", excerpt from

3CHESNAVFACENGCOMINST 4330.62C, ROICC Contract Administration
Handbook.I
B. Section III Part 4 and Section IV Part 2, excerpts from

NAtFAC P-68, Contracting Manual.

I
I
I.
I

I

I
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CNESNAVFACENGCOKINST 4330.62C

1 9 MAR i984

Dispersed Field Office Organization. In some cases. a particular OzCC/ROICC
may have functional cognizance over a large geographical area or remote
construction sites. If this is the case, and there is more than one officer
assigned to a particular OICC/ROICC. the deaignated AROCC at the satellite
office under delegation of the OICC/IOICC may act as the OICC/ROICC In that
particular area from an organizational standpoint, and all personnel assigned9 to that office will be in the configuration of a meall OICC/ROICC office.
Functional relationships and primary Items to be considered in a position
description are as indicated for the large or mall OICC/ROICC organization
depending on the workload volume.

In addition to the dispersed structure outlined above, a main or centralized
OICC/ROICC office may have construction jobs dispersed over a large geographic
area which do not demand establishing a full-tim office at that location. In
this case, inspectors periodically inspect and review the work of contractors
at these varying locations and report to the particular cognizant Resident
Engineer, AOIOCC or Project Engineer.

Procedures

Under authority of the Commander, Naval Facilities Engineering Command as
Contracting Officer, each ROICC Is assigned responsibility for his contract
administration duties. Hereinafter are the detailed procedures to be followed
by each ROICC in performing his duties. These procedures are arranged in the
anticipated sequence of occurrence.

Review of Plans and Specifications

Policy and instruction governing plans and specifications are detailed in
P-68, Paragraphs 3-401 through 3-413 and 4-200 through 4-225, and
CHESNAVYACENGCOKINST 11012.5A. The 3OCC should be aware of these provisions
while reviewing plans and specifications prior to bid. In consonance with
this regulation, it is essential to insure that designs meet user requirements
and reflect current experience with regard to constructability. The
functional review will take place at the 351 stage only. Normally, this is
the last opportunity the customer/user/occupant has to effect a projects'
design/facility parameters. Additionally, the project shall be reviewed at
this time to determine if items which will constrain the execution of the
construction have been considered. At the 351 review, two sets of documents
are forwarded directly to the Public Works Officer (PWO) of the activity for
whom the design is being accomplished. It is expected the PNO will furnish
one set to the user/customer and will coordinate activity comments and their
return directly to the Architect in Charge (AIC) or Engineer in Charge (EIC)
at CBESNAVFACENGCOM.

The constructability review will be conducted at the 951, or pre-final design
stage. Four sets of review documents will be forwarded to the ROICC. Two
sets of documents are forwarded by the 0IOCC to the NWO for his
constructability review and coment. A total of two weeks (10 working days)
is allowed in the design schedule for distribution, review and return of
comments. The ROICC and staff will make a constructability review using the

8
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other two sets. As a minimum, those Items listed for review In Appendix A-1,
are to be considered. Coments Including coustructability comments received
from the PMO are to be returned to the CEZSEAVPAC3GCI C Design Division (Code
04) on the fore (Appendix A-2) by the date requested. One copy of the
comments to to be forwarded separately to Code 05. Code 04 will provide an
explanation to the 1tOCC why any cosments ere not included In the subsequentbid document. If no explanation is received, the RICC should request theCMi&VAV hNGC Code 04 AIC or ZIC why the*cocments were excluded.

1.O1CC's umst sagn the drawings prior to advertising. The ROCC signifies, by
his signature, that he has performed the constructability review and his
comments have been provided to OUZSELVYACZ3GCON Code 04.

Inspection Plan

When plans and specifications are received by the ROCC for a constructability
review, preparation of an Inspection plan should be initiated. This plan is
to be completed prior to the preconstruction meeting with the successful
bidder. The plan should be developed by the construction representative who
will be inspecting the work, with assistance from his supervisor and
engineering staff as necessary. From the precoustruction meeting to the final
inspection of the contract, the inspection plan is utilized and updated. The5 inspection plan will be based upon five elements:

1. A complete submittal log for shop drawings, catalog data, samples,
certifications of compliance and test performance

2. Long lead time submittal items to be given attention at the
prAcqnstuct ion meeting

3. Milestone progress dates " "
4. Inspection and testing for work categorized by specification section5. Establishment of a schedule which identifies the responsibility for

inspection and test items outlined under the previous element.

With the data obtained through and by the development of the plan elements, a
plan of action related to work progress can be established to ensure that
timely, efficient and effective inspection effort Is provided for the work.
It should be emphasized, however, that, for any plan to be successful, it must
be used, periodically and objectively evaluated and future actions
rescheduled. The inspection plan is an organized list of "things to do"
compiled during the review of the above elements.

Post Award A/Z Services

Between bid opening and contract award, the ROICC, in consultation with the
AIC or ZIC and Code 09A2, will confirm that an A/X Post Award Service contract
will be awarded and which shop drawing reviews, etc., will be done by the
1OCC, the A/l or the EIC.

Pre-Bid Conference

A pre-bid conference will not normally be held for most projects. When

9
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j Contructability leview Considerations

1. Survey data, bench marks and triangulation points.
2. lu-site construction area considerations.
3. Gnstechac data as boring logs, unusual soil or water table.
4. Verification of underground utilities and obstructions shown.
5e Dlmoljtou or remova requirements.
6. Storage Ure8availability or restrictions.
7. $It* resttions or obstacles as vatlon nsments orabandoned trackage.
So Surface drainage patterns.
9. Contruction schdu!£ng and work stoppage.
10e Available utilities for construction purposes.
11. lasrdous aterial handling debris removal and salvage.

12. Retrictions and scheduling of utility outages.
13. Security, routing, parking restrictions.
14. Necessity for construction signs, fences.
15. Additional requiremants (passes, parking, haul route, occupied spaces,

access to facilities).
16. Schedule work stoppages (June week ivities, etc.).
17. Becessity for an inspector's office
18. Possible Value Engineering cost savings to Government.
19. Perform extensive review of Division One of the Specification.
20. Check reasonableness of liquidated damages (Refer to P-68, 4-211).
21. Check reasonableness of completion time, seasonality of specified work
22. Insure that the responsibility for submittal approval is clearly

Indicated.
23. Insure that the responsibility and procedure for all material and

equipment testing Is clearly indicated.
24. Insure that any landscaping requirements for the planting season

are cmensurate with contract duration.
25. Insure that the project has received environmental protection safe-

guards with respect to dust control, erosion and disposal of wastes.
26. Check to see If cathodic protection has been Included, if necessary.
27. Coent on any observed conflict between the plans and specifications,

or between various disciplines, e.S., electrical and mechanical; UVAC
ducts and structural members; between structural details and architectural
features.

28. Provisions for start up; and operating and maintenance training on complex
equipment.

29. Possible proprietary specification not indicated as such.
30. Identify design features of the contract which are related to

hazards to personnel, equipment, materials and the environment.
31. Review for completeness of shop drawing and catalog data submittals,

and determination of which are to be reserved for Government approval.

A-i
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Part 4. Technical Specifications and Drawings (FAR PART 10 and 36.202)

3-401 GENERAL. Drawings and specifications provide the technical details for the
facility that Is to be provided. In order that a thoroughly complete and correct design,
Including a comprehensive review can be made, the preparation of drawings and
specifications, whether by a field activity, in this Command, or by an A-E contractor, shall
be Initiated as far In advance of actual construction as planning, financing, and workloadwill permit. Command engineers and architects authorized to approve engineering
drawings and specifications or to sign letters dealing with engineering decisions or
documents that may be involved In change orders or claim cases, shall be restricted to
those registered as professional engineers or architects. In the preparation of drawings and
specifications, all applicable military and Command standards shall be strictly adhered to,
unless directed otherwise, and all provisions of NAYFAC DM-4.l and 6.2 shall be fully
complied with. Technical portions of specifications should not include general contractual
-provisions such as experience clauses, requirements for supervisory erectors, etc. Legal
and Administrative provisions should not be Included in the technical portions or3 speifications.

3-40 CLARITY. It s essential that specifications be definite and explicit to assure a
clear basis for bids and to obviate misunderstanding during the performance of the
contract. The importance of an adequate specification cannot be overemphasized. The
elimination of discrepancies and ambiguities from the project specifications will result in
favorable bids, result In better contractor relationships, effect overall economies, and

S - ,. reduce disputes foe extra compensation.

3-403 PERFORMANCE SPECIFICATIONS. (Purchase Description) (FAR 10.004) In some
instances a performance specification may be more appropriate for use than descriptive
specifications. Generally a performance specification indicates the required results,
verifiable as meeting stipulated criteria, and free of unnecessary process limitations.
Requirements such as fire endurance, toxicity, strength, durability and system output are
stipulated. Performance specifications shall not be written so as to specify a product or a
particular feature of a product proprietary to one manufacturer unless Level I Contracting
Officer approval has been obtained. (See 3-403)

3-40 "OR EQUAL" SPECIFICATIONS. (FAR 10.004) Specifying items by naming
acceptable commercial products followed by the words "or equal" is permitted under the
following conditions: (a) there are no industry or Government-type specifications for the
item, b1 the item is a minor part of the work, (c) the item cannot adequately be described
because of its technically involved construction or composition. In each instance a
minimum of three manufacturers shall be included in the description followed by the words
"or equal." The essential features of the item must also be set forth in sufficient detail to
establish the basis upon which the equality of nonlisted products will be determined.

NAVFAC P-63 February 1993 3.4.1 Change I
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3-405 PROPRIETARY SPECIFICATIONS. (FAR 10.002 and 36.202) Proprietary or
restrictive requirements shall not be used unless it is established conclusively that no
substitute will serve the purpose. Specifications shall be written to permit bidding by any
supplier whose equipment provides the functional, technical, and physical requirements of
the project. Proprietary requirements shall not be included in specifications without a 

Level I, Contracting Officer approval, who shall document the basis of his/her decision in
the official contract file (D&F format apropriate). This requirement also aAlies to
specifications prepared by others agencies for projects to be constructed by N VFAC. In
order to negate clauses such as "Material and Workmanship" and "Brand Name or Equal",
when specification of a proprietary item has been authorized, the specification must state:
"Notwithstanding any other provision of this contract, no other product will be acceptable".

3-405.1 Qualified Products. (FAR 9.2) The limitations pertaining to proprietary
specifications do not apply to items on a qualified products List. However, such lists must
be established and used In strict accordance with FAR 9.2 provisions.

340 COORDINATION OF SPECIFICATIONS AND OF SPECIFICATIONS WITH
DRAWINGS. Many disputes arise over the lack of coordination of details contained in
different specification sections (e.g., electrical and mechanical) and differences between
the specifications and drawings. Extra care is required to assure that various sections of
the contract are not in conflict with each other or that items or criteria have not been
omitted on the assumption that they are included in another section.

3-407 REFERENCED SPECIFICATIONS. It is standard practice in construction
contracts to incorporate by reference many military and commercial specifications. Many
of these specifications include various options or alternates. Care must be taken to clearly
identify which (if any) of these options or alternates are applicable.

3-408 COMMERCIAL SPECIFICATIONS. (FAR 36.202) In construction contracts

standard commercial industry specifications shall be used to the maximum extent possible.

3-409 COLLATERAL EQUIPMENT. Collateral equipment that is not built into
structures and can be removed and used elsewhere, such as bunks, furniture, lockers,
portable file cabinets, mess gear, and loose galley equipment shall not be procured under
construction contracts unless specifically approved by NAVFACENGCOM. Collateral
equipment that is built into the structure, such as shelving, or that requires physical
connections, such as ranges, may be included in construction contracts.

3-410 FOREIGN PRODUCTS. (See Section II, Part 3)

3-411 EXPERIENCE CLAUSES. Experience clauses shall not be included in the body of
technical specifications. (See 4-202)

V 3-112 DREDGING CONTRACTS. Specifications for dredging must afford the bidder the
opportunity to submit a bid based on accomplishing the required dredging and disposal by
the most economical means available to the bidder (and satisfactory to the Government).
Specifications shall advise bidders of all available disposal locations, which may be located
with reasonable efforts. Local municipalities and State offices should be contacted to
determine their interest in the spoil.

3-413 CONTRACTOR QUALITY PROVISIONS. Contracts that are subject to
Contractor Quality Control (CQC) must include, in the technical portions of the
specifications, a clear anc. accurate description of the tests the contractor is required to
perform in various phases of the work.

NAVFAC P-68 February 1935 3.4.2 Change I
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I art 2. Specification Provisions, Division One

€.201 GENERAL Division One of the specifIcations includes administrative as opposed
to technical requirements which are included in other divisions. For construction, the
content and organization of Division One is set forth in type specifications issued by
NAVFACENGCOM Engineering and Design Division (Code 04). In addition to general
administrative terms, this portion of the specification is used to include clauses that

a: require filling In blanks by Government personnel during IFB preparation, such as liquidated
damages and completion provisions. However, Division One Is not to include bidding

-: Information or contract general provisions, or changes thereto. The adequacy and accuracy
of the information Included in Division One of the specification, as well as the information
Included in the bidding information and contract provision portions of the IFB, are the joint
responsibilities of personnel In the contract division, engineering and design division, and
construction division.

- 202 BID ITEMS.

4-202.1 GeneraL.

S(a) The deal number of bid items is one since additional items tend to cause bid
errors, protests and similar problems. More than one bid item may be used to obtain more

AW than one price when necessary to assure that award can be made within the funds
available. A specification shall not include bid items solely for the purpose of obtaining
price information.

* -. (b) The drawings and specifications shall be developed and arranged so that did
Item I covers work that can reasonably be expected to be procured within the funds
available. Additional bid items may be provided if they are necessary to allow for vagaries
in estimating or unit price items for dredging and excavation. When more than one bid
Item is used, all bid items shall be composed in the same manner, either by the successive
addition of work or by the successive omission of work. Specification shall not include bid
items for both added and omitted work. Each bid item shall be composed so that an award
on any Item, or combination of items, will provide a functionally complete and usable

N5 facility.

(c) The use of large number of bid items substantially increases the probability that
errors will be encountered in the submission of bids. It is recognized that in certain types
of maintenance service contracts a detailed schedule of deductions is necessary for orderly
contract administration. However, it must also be acknowledged that facility support
contracts fall Into two major categories:

(I) Firm Fixed Price. Based on repetitive occurrences of work items, ie., definite
work items occurring daily, weekly, monthly, semi-annually, etc. Payment for such
services is based primarily on the ratio of the passage of time to the total contract price.
In such circumstances a single bid item is appropriate for bidding purposes. Normally a
schedule of the repetitive services detailing the frequencies of occurrences is also included
in the specifications. Said schedule when completed by the contractor forms the basis of
deductions for non-performance or unsatisfactory _performance pursuant to the
Consequences of Contractors Failure to Perform the Required Services Clause of the
contract. In these cases the specifications shall clearly describe the schedule of services
as the Schedule of Deductions and indicate "that the Schedule of Deductions is to be
provided within 15 days after award".

C.2.1
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In the event the contractor fails to provide the Schedule of Deductions within 15 daysallocated or submits a Schedule which is unbalanced, the Contracting Officer may
terminate the contract for default or unilaterally establish a Schedule of Deductions for
the contract term.

(i) Indefinite Quantity Contracts. This is a fixed unit price contract form which
does not specify the total amount of work which the Government will require, or when
particular services will be required. Normally a schedule of work items with estimated
quantities are prepared for bidding, in order to provide contractors a reasonable basis for
estimating costs. This schedule of work items and estimated quantities will be included in
the Invitation, Bid and Award package. Unit prices for each item on the schedule must be
provided as part of the contractor's bid at time of bid opening. Low bidder to be
determined on the basis of the low aggregate price for all bid items. IFB shall clearly statethat the bid unit prices will be used as the basis for deduction in accordance with the
Consequences of Contractors Failure to Provide Required Services clause of the contract.

3 4-202.2 Alternates. Bid items for alternates are not permitted. If the Commander
considers the use of alternates essential, a request with full details shall be submitted to
NAVFACENGCOM for approval. If alternate items are approved, special provisions
concerning determination of the low bidder will be provided by NAVFACENGCOM.
Alternates offered by bidders, for which no provision is contained in the bidding items,
normally cannot be considered. (As used in this paragraph, an alternate bid is: "price for
concrete parking R "). Specifications may include

alternate provisions to be accomplished at the contracto's option but this option will notbe priced separately.

4-202.3 Additive or Deductive Items. (DFAR 36.303(70))

(a) When it appears that funds available for a project may be insufficient for all the
desired features of a construction project, provide a first (base bid) item covering the
major portion of the work and one or more additive bid items which independently add
specified (not needed to have a usable facility) features of work in order of priority (most
important first). The low bidder and the bid items to be awarded shall be determined as
provided in paragraph 21, Instructions to Bidders. The specification section on bids shall
reference this paragraph. Prior to the opening of bids, record in the contract file thecontrol amount for the project. (See 3-502) The amount so recorded shall be controllingfor determining the low bidder.

(b) Each bid item must be independent so that award may be made on any
combination of items. (e.g., item 2 cannot be "addition to a porch" and item 3 "screening
for porch" since award could not be made on the base item and item 3 alone.)

additional items shadl be used without specific approval of the Contracting Officer.

(d) If all bids exceed the control amount additional funds may be added to reach the
lowest base bid price received. Award (including further addition of funds) shall then be
made as provided by the clause.

3 NAVFAC P-69 February 1985 4.2.2 Change I

f 89



I
(e) These provisions make the determination of low bidder purely mechanical and

eliminate the possibility of "picking and choosing" by manipulation of funds. After the low
bidder is established, however, it is permissible to obtain additional funds and to make
award on a different combination of items if the established low bidder is also low on this
combination.

(f) No combination of additive/deductive or other bidding systems (e.g., unit prices
and additive items) shall be used without prior approval of Level I Contracting Officer.

(g) Deductive Bid Items. Deductive bid items will not be used without authorization
by a Level I Contracting Officer. Such authorization will be given only in specific
exceptional cases. Under the deductive bid system, bid item I (the base item) shall cover
the entire work specif ied. The OICC may include from one to four additional independent
deductive items (listed in order of priority with the least desirable feature first) for
severable features which are not essential to provide a useable facility These deductive
items and the order of priority shall be agreed upon by the OICC and the sponsor. As a
minimum, the Base Bid Item less all deductive items should fall within the Government
estimate. Each deductive item shall be the amount to be deducted from Bid Item I for the
deleted work covered by that item. The "Additive or Deductive Items" clause shall be
deleted from the "Instructions to Bi "-os (construction contract)" and the following
substituted:

"The low bidder for purposes of award shall be the conforming responsible
bidder offering the low aggregate amount of Bid Item I (the base item) less, in
the order of priority listed, the items necessary to permit award of the contract
within the funds determined by the Government (before bids are opened) to be
available. For example, if the amount of funds available is $100,000 and the
low bidder's base bid and successive deductive items are $120,000, $8,000,
$10,000, $6,000 and $4,000; the aggregate amount of the bid for purposes of
award would be $96,000, the base bid minus the first, second and third
deductive bid items. The fourth deductive would not be considered since the
third deductive permits award within the funds available. After determination
of the low bidder as stated, award in the best interests of the Government may
be made on the base bid and any combination of deductive bids for which funds
are determined to be available at the time of award, provided that award on
such combination of bid items does not exceed the amount offered by any other
conforming responsible bidder for the same combination of bid items."

4-202.4 Unit-Price Bid Items.

(a) For dredging, earthwork, repairs, and other types of projects where the exact
quantities of work and materials cannot be practically determined prior to performance,
the use of unit-price bid items is appropriate. When the bid items are unit prices, a
quantity to be used for evaluation of bids must be stated for each item. This quantity must
be the best possible estimate of the amount that actually will be required. The
specification shall also provide that the unit price will be used to adjust the contract price
for any increase or decrease in quantities, subject to the provisions of the variation in
quantities clause (which shall be included in the contract).

(b) Subject to 4-202.3(f), combined lump sum unit price bids may be taken where
construction involves pile driving, dredging, etc. In this case bids shall be:
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3 #1(a) price for all work except dredging - $

#1 (b) price per yard for dredging 50,000 yards:
$ yd x 50,000

Total price item #1 $

(c) Specifications providing for unit price bids shall include a provision stating; "in
the event there is a difference between a unit price and the extended total, the unit price
will be held to be the intended bid and the total recomputed accordingly. If a bidder
provides a total but fails to enter a unit price, the total divided by the specified quantity3 will be held to be the intended unit price."

4-202.3 Bid for Services of Supervising Erector. (DFAR 37.7002) If a supply
specification requires the services of a supervisory erector to be provided to the contractor
doing construction, a bid item setting an amount per estimated working days shall be
included in accordance with the unit price provisions above.

3 -202.6 Speca Types of Bidding

(a) Split Awards. When the work contemplated by the specification is of such a
nature that it could be performed under two or more contracts, and it is considered that
economies to the Government could result by permitting bids on all or a portion of the
work, the bid items may provide for split award, with Contracting Officer approval For
example:

Item 1. The price for the entire work (two buildings and site improvements) (
complete, in accordance with the specifications and drawings.

Item 2. The price for the construction of building A and site work east of route 10,
complete and in accordance with the specifications and drawings.

Item 3. The price for the construction of building B and site work west of route 10,
complete and in accordance with the specifications and drawings.

In the above example, if an award is made, it will be on Item I or separately on Items 2 and
3, whichever results in the lowest total price. When such bid items are used, no further bid
items shall be included and the specifications shall include:

"Subject to the availability of funds, award will be made on bid item I or items
2 and 3 depending on which will result in the lowest total price to the
Government. If funding does not permit an award for all of the work, award
may be made Ln either item 2 or item 3 at the discretion of the Government."

When a split award is possible, the specifications shall include separate completion dates
and, for construction, liquidated damages for each item upon which award may be made.

(b) Special Items. Special bidding procedures may be issued by NAVFACENGCOM to
meet unusual circumstances (e.g., bid items for UEPH). These items will not be altered or
used for other purposes without Level I Contracting Officer approval
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4- r.203 EXPERIENCE CLAUSES.

U. . . . -203.1 Contractor Experience. (FAR 9-104-1(b) and 19-602.)

(a) On occasion, because of special difficulties in the work, strict construction
schedules, or past unsuccessful experience with contractors, the inclusion of a "Contractor
Experience" requirement in the Invitation For Bids may provide a solution. Such a clause
requires, as a precondition for award, that the low bidder (after bid opening) submit data to
show that there will be a minimum quantum of skilled personnel, facilities, equipment, or
experience necessary to complete the work. However, a long line of Comptroller General
Decisions has unanimously held that such experience clauses relate to the responsibility of
a firm, and more specifically, to its capacity to perform the work. The Comptroller
General has further ruled, as required by the Small Business Act, 15 U.S.C. 637(b)(7), that
when the firm is a small business, regardless of whether a small business set aside is
involved, and regardless of the criticality of the contract, that the departments have no
authority to reject such a firm unless the Small Business Administration (SBA) refuses to
issue a Certificate of Competency. By statute the SBA determination is conclusive. In
determining whether or not to issue a Certificate of Competency, the SBA is not bound to
the experience clause provisions.

(b) In view of the limited practical value of experience clauses, together with the
difficulty of writing any meaningful experience requirements, no experience clause may be
included in any Invitation For Bids without specific Level I, Contracting Officer approval.

.- 203.2 Equipment. In some instances, it may be appropriate to require that equipment
to be furnished under a contract have prior proven performance. For such clauses to be3 -", .effective, the equipment to be furnished under the contract would have to be absolutely
identical in all respects with the equipment which had such prior proven performance.
These provisions have a disadvantage in that they deprive the Navy of the benefits of any
technical advances which have occurred since the equipment which has performed was
produced. Level I, Contracting Officer approval of any equipment experience clauses must
be obtained in advance of issuance of the solicitation.

4-204 DATA WITH BIDS. Except for bid bonds, representations and certifications and
statutory cost information, the specifications shall not require the bidders to furnish with
the bids any data whatsoever. The specifications may require data to be submitted by the
low bidder after bid opening and prior to award.

4-203 BONDS. (FAR Part 28; also P-69 7-102).

4-20 . i Definition of Bonds.

(a) Bid Bond. A bid bond is a bond accompanying a bid in which the bidder and the
surety obligate themselves, subject to forfeiture of the penal sum stated (20 percent of the
bid price), that the bidder shall (a) undertake the performance of the contract and (b) shall
furnish the performance and payment bonds required by the contract specifications.

(b) Performance Bonds. A performance bond covers the performance and fulfillment
of all the undertakings, covenants, and terms, conditions, and agreements contained in the
contract.
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c Payment Bond. A payment bond secures the payment of all persons that supply
labor and material in the prosecution of the work provided for in the contract. N

-203.2 Bonds for Construction. For each construction contract in excess of $25,000, a
bid guarantee and performance and payment bonds shall be obtained. A notice of award of
the contract shall be sent to the contractor by certified mail (return receipt requested)
directing the contractor to furnish the required performance and payment bonds on the
blank bond forms enclosed, within ten days after receipt of the letter. Under no
circumstances shall a contractor be permitted to start work until required bonds have been
received by the OICC. No payment of any sort shall be made to the contractor until

S required bonds have been received. If the bonds have not been received by the OICC within
the time designated in the certified letter, the contractor shall be advised by telegram that
failure to furnish the bonds within five days will require the OICC to recommend that the
contract be terminated for default and the contractor held liable for any excess costs to
complete. (See 7-102)

4-203.3 Verification. A verifax or other facsimile copy of the agent's authority to signS for the surety company is required as evidence of such authority. This requirement is
included in the instructions to bidders for construction. When bonds are required for other
than construction include the following in the Instructions to Bidders:3 "The bid guaranty bond shall be accompanied by a verif ax or other facsimile copy of

the agent's authority to sign bonds for the surety company."

4-203.4 Overseas Contracts. (2-311)

4-20. . Bonds for Contracts Other Than Construction. (FAR 2-103)

(a) Normally bid, payment, and performance bonds will not be required for other than
construction contracts. In unusual circumstances as described in FAR 2.103-2, EFD
Commanders may require bid, performance, and payment bonds for janitorial and
maintenance service contracts.

(b) Bid, performance, and payment bonds will not be required for maintenance service
S contracts estimated to be at a price of less than $I04,000 or for any contracts, other than

construction, awarded pursuant to Section 8(a) of the Small Business Act.

A(c) Whenever a performance bond is required, a bid guarantee is also to be required.
Payment bonds are to be required under circumstances as set forth in FAR 2&103-3, and
must be on SF 1416. SF 23A is only authorized for use in conjunction with constructioncontracts.

(d) Whenever bonds are required in connection with contracts, other than
construction contracts, the contract file should contain a statement of the remons

S therefor, which must show that the requirements of FAR 2L 103-2 have been met.

(e) When bonds are required for other than construction, it usually is appropriate "
reduce the bonded amount to 10 percent to 25 percent of the contract price.

f) See 4-206.3
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If- -2 6 AnwM B Bonds Annual Did bonds are frequently used b large companies
se inIlarge quantities of supplies and services to the U.S. Government. Anmal bid bonds
an not nceaptae for co s tuction contracts. For other than construction, bids may be
considered when, in lieu of a bond, the bidder includes a statement that an annual bid bond
Is on file wim a government agency and specifically identifies the location of the agency
and te office holding the bond. The OICC must ascertain that the bond Is on fie, that it
is vald and that it is in an amount adequate to cover the contract, and that there are no
restrictions In connection with the bond which would preclude it being applied to the
Instant contract. If It Is determined that a valid Dld bond is on file, the O1CC may proceed
as if a vald bid bond had been submitted.

4-206 SUBCONTRACTING ANTI-B1ROKEIAGE PROVIOS4. (FA a 36J01) Tne clause
set forth in PAR 36.301 shall be Included in any construction contract estimated to exceed
$1,0009000.00. The required percentage to be placed in the Claume shall be the maximu
consistent with the customary or necessary specialty scoacting, complexty, and
magnitude of the wor, and shall notp under any circumnstaws, be less than 20 percent
(13 percent In Armed Forces Housing contractd. The OICC may Increase the wr ei,,ld3 percentage up to 33 percent as deemed appropriate In the Liht of the nature of the wo

4-207 HALF-iSE D"AINGLS
(a) When ag-sin drawings am Issued with the iFO# the folowing shall be ncluded in

e paragraph entitled *Drawigs accompa i specifitons" of the s fications "The
drawings Included with this sa retion a l-ame Pull-le drawings am available at
the bidders expense. infrmation for obtaining full-size drawings may be obtained from
the 01CC. Pull-eie drawu4js may be Inpected during regular working nours at the office
of the OICC. Arngements snaLl be made with reproducto agencies to make ful-size
reproductions of construction drawings available to oidders at their expene.

(W The specifications shall provide that, after award of contract, up to fifteen sets3 '" of full-size prints will be issued to the contractor at no cost. Additional reqArements
above this nurber, will be at the contractor's expense. (See PAR 36.,71-3)

4-204 ASSUMPTION OF RISK. In some Instances, bidders on construction work to De
performed at or near naval ammunition depots or magazines have experienced difficulty in
obtaining builders risk inUance at other than excessive rates. Such excessive insurance

rates are reflected In higher bid prices. Therefore, where it is deemed warranted,
Commanders may authorize the foLlowing clause to be added when work Is to be performed
In proximity to such areas:

Umitsd Assumption of Risk by Government.

W( Title of all work In place shall be In the Government, and title to all property
intended for Incorporation in the work shall vest in the government upon delivery
thereof to the site of the work. The term "Government-owned property" as used in
this article refers to such work in place and to such other property as to which title
has vested In the Government pursuant to the provisions of the preceding sentence and
lifewiss includes any property furnished or rented to the contractor by the
Government. Upon completion of the work, any such Government-owned property not
a part of the wor (except property rented to, or furnished without charge to the
contractor Dy the Government) shall become the property of the contractor. The
vesting of title in the Government, as provided in this paragraph, shall in no way
relleve the contractor of any obligations otherwise provided in this contract in respect
to sucn Government-ownea property except as expressly stated in paragraph (D) of this
article.
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S( The contractor represents that the contract price does not include thecost of insuae, nor any provision for a reserve, covering the risk assumed by

3the Government under this paragraph. The Government assumes the risk of loss
or damgoe to such Government-owned property (including expenses incidental
to such loss or damage) which results directly or Indirectly from the explosion
of ..overnent-owned or controlled munitions (Includig, without limitations,
ammunitio~~o s powder, dynamite and other explosives), whether or not
caused by nlgence except that the Government does not assume at any time
the risk of, and Me contractor shall be responslole for, such loss or damage (1)
wich Is In fact covered by Insurance or for which contractor is otherwise
lmoursd, or (2) which is disregard of proper instructions of the Contracting

Officer, on the part of any of the contractores directors, officers or any other
representatives having supervision or direction of all or substantially all the
contractor's operations under this contract.

Wc) In the event of loss or damage to Government-owned property resulting
from the risk asumned by the Government hereunder, the Contracting Officer
shal determine whether and to what extent, such property shall be rebuilt,
repaired or replaced by the contractor or otherwise. Should this determination
cause an Increase or decrease in the cost of doing the work under this contract
or time required for its performance, an equltabie adjustment in the pertinent
contract terms shall be made in the maner and upon notice as provided in
Clause 36 Changas, of the NAVFACI NGCOM General Provisions forSConstruction Contracts.

(dl The provisions of Claum 12, Permits and Re niblifties, of the General
Provisions, are to be deemed modified by this article only to the extent
required to ive effect to the limited assumption of risk herein before In this
articl provided.

4-209 INSURANCE.

4-209.1 Work on Base. (FAR 23.307-2) Insurance provisions applicable to construction
work on a Government Installation are Included in the standard forms. If other contracts
require tne contractors to perform work on a Government installation, the 01CC shall
assure that proper insurance clauses are -included. NAVFACENGCOM contracts requiring
operation on Government property shall specify insurance coverage as required by stateIand local laws or by FAR 23-306-7, whichever necessitates a higher coverage.EFD
commanders are authorized to specify higher coverages, when justified, on a case-Dy-case
basis. When higher coverages are required, NAVFACENGCOM should be advised in writing
of the limits used and justification therefore to permit periodic review of the adequacy ofIthe minimum.

4-209.2 Overseas Contracts. See 2-307.

4.2.9

I9



4-209.3 Insurance on Equipment and Materials. Normally, the U.S. Government acts as a
self Insurer. When the Contracting Officer considers that there may be dealings with
unusual circumstances which warrant requiring the contractor to take out special
insurance as protection from unusual losses, the matter shall be referred to
NAVFACENGCOM.

3 e.-210 OPTIONS. (PAR 17.2)

4-210.1 General. Option provisions provide a useful vehicle f or obtaining additional
supplies or services without resollcitation. However, the use of options should be carefully

3 considered. The inclusion of an option provision frequently results in higher prices for the
Initial quantity, If the option quantity must be at the same unit price, since the contractor
must include a factor for contingencies or cannot be assured of spreading start-up or
engieering costs over the full quantity of Items. On the other hand, permitting different

* riMces for option quantities creates the opportunity for exorbitant option item prices unless
those prices are also considered In bid evaluation Such evaluation requires approval prior
to Issuance of the Invitation For Bid (IFB) by NAVFACENGCOM HQ (see FAR 17.203).

3 4-21L0.2 Supply Contracts. Options for not to exceed 30 percent of the basic quantity and
at the same unit price as the basic quantity, may be used without NAVFACENGCOM
approval. Options for quantities greater than 30 percent, or options which do not require
that option quantities be at the same unit price as the basic quantities, must be approved
by NAVFACENGCOM.

41-210.3 Service Contracts.

() Service contracts may include options to extend the contract so as to continue
Sperformance through,. but not beyond, the fifth anniversary of the date of commencement
of performance (for example, one year with four additional option periods of one year
each). Neither the base period nor any option period shall exceed one year.

(b) The appropriate clause in FAR 22.1006 must be included in any contract which3 contains an option to extend and which Is subject to the Service Contract Act.

(c) If a service contractor Is subject to substantial cost increases not covered by the
* clauses in FAR 22.1006, options should be limited to no more than one additional year, or in

extreme cases not used at al1, in order to avoid undue financial hardships.

(d) NAVPACENGCOM approval is not required to include options in service contracts3 If the unit price Is the same throughout the entire contract term except for FAR 22.1006
adjustments.

(e) See 9-107.

U lb.-210.4 Construction.

a) Because of Davis-Bacon limitations, options to extend performance period are not
-I to be used in maintenance construction contracts. See 9-105.1.
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(b) Options to add specific work to a basic scope of any construction contract may be
used only with presolicitation NAVFACENGCOM approval. This approval will only be given

* If all conditions set forth in FAR 17.206 are satisfied. In such cases, the option work will
be described in detail in the plans and specifications and the IFB and the evaluation will
comply with FAR 14.201-6 and 17.20.

4-210.3 Leave Agreements with Options to Buy. Leases for equipment and other
commodities may include an option to buy. This provision shall be drafted so as to preclude
the Government's payment to a contractor of more than the fair market value of an item
obtained through a lease agreement. Note that O&M funds are not available to exercise a
purchase option in excessof $1,000. (See 3-103)

4-210.6 Contractor Option.. A contractor's option exists when the specification permits
a choice of material, design, or method. The right to select an option rests with the
contractor. The specification shall not require bidders to Identify the option they intend to
select. After the bid opening, the OICC may require the contractor to state the options
that are intended to be exercised. But this shall not prohibit the contractor from changing
the election If so desired.

3 4-21 I COMPLETION DATES.

4-211.1 Time of Performance. (FAR 12.102(b)) In establishing the completion date of a
contract the contracting officer shl give due consideration to:

I (a) the complexity of the project;

(b) the construction seasons Involved;U(
(c) the date by which the work is required; and

S(d) the capacity of the contractors to perform.

I the completion date Is unreasonably short, bidders may simply increase their bids by the
amount of liquidated damages. In the lWB, completion dates shall be stated in calendar
days (e.g., 130 calendar dayi) and not specific dates.

1-211.2 Establdsig the Completion Date. The ASBCA has held that contractors must
be given a reasonable time to submit their bonds before the contract time starts to run.
Accordingly, when bonds are required, the contract completion date shall be computed
starting 13 calendar days after notice of award (U days for mailing and 10 days to furnish
bonds.) The following shall be added to the completion date provisions of all contracts
requiring the contractor to submit bonds:

"The contract completion date will be computed starting 15 calendar days after
the date of award. This 13 day period is to allow for mailing of the notice of
award and the contractor's submission of the required bonds."

4-211.3 Multiple Completion Dates. (FAR 12.102(b)(6)) Multiple completion dates may
used when elements of the work are readily separable. This may prevent delays and/or
time extensions for completion of an entire project when excusable delays or changes
affect only a separable portion thereof. Where such dates are shown, requests for
extensions of time for delays must be evaluated with respect to each item and the affected
completion dates modified where appropriate.
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4-211.4 Overtime. (PAR 22.103)

(a) OICC's shall assure that contract completion dates are normally set so as not to
require work In excess of eight hours per day and 40 hours per week for timely completion.
When necessary, fixed price contracts requiring work in excess of eight hours per day or 403 hours per week, may be issued if justified pursuant to the following procedures:

(1) When, prior to advertisement, work in excess of eight hours per day or 40 hours
per week is considered necessary to meet a delivery or performance schedule, Commanders3 shall assure that the using activity is furnished the following information:

(A) estimated number of overtime hours required;

3 (B) estimated cost of premium pay resulting from the required overtime or
extra-pay shifts (it should be made clear that this figure is premium pay only and does not
include straight time pay for the overtime hours);

3 (C) period during which overtime or extra-pay shifts will be required; and

(D) time anticipated to be required for accomplishment of the entire contract3 work;
(2) The using activity shall be requested to certify, in writing, that the delivery or

performance schedule is essential.

(3) On receipt of the certification of the using activity the OiCC may issue bidding
documents with a completion date that will require the contractor to work overtime.

U 4-212 LIQUIDATED DAMAGES. (FAR 12.2 and 36.206) A liquidated damages clause
shall be included in all construction contracts in excess of $25,000 except
cost-plus-fixed-fee contracts or those where the contractor cannot control the pace of the
work. Use of a liquidated damages clause is optional for contracts of $25,000 or less and
contracts for work other than construction. Where such a provision is used the clause set
forth In PAR 52.212-3 shall be included in the IFB or Request For Proposals (RFP). Where
different completion dates for separate parts or stages of the work are specified in the
contract, this clause should be revised appropriately to provide for liquidated damages for
delay of each separate part or stage of the work. Where multiple items are required (e.g.,
housing) the damages should include a price per day per unit basis even though the contract
may have only one completion date. The liquidated damages set forth in Table 1, below,
shall be used for all construction projects, except those specifically identified and covered
in Tables 2 through 3. These liquidated damages tables are based upon those losses the
Government is expected to suffer because of the failure of the contractor to complete the
work on time, such as the cost of substitute facilities, the rental of buildings, or the
continued payment of quarters allowances. In an exceptional case liquidated damages may
be varied when the OICC determines that the Government's anticipated loss from delayed
completion is estimated to be significantly in excess of these amounts. In such an
exceptional case, a justification for each exceptional determination (including arithmetical
computations) shall be made for the files and liquidated damage variations exceeding 30 I
percent shall require prior NAVFACENGCOM approval.
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Courts and Boards refuse to enforce liquidated damages provisions which are
M, snonble whe compared to the contrt price. Usually Courts and Boards will not

U reduce mnreasonable liquidated damages specified to an amount they consider reasonable,
* but wIU strike such provisions In thir entirety. If structures are occupied during the work,

as i the cane of the contract for exterior painting, the Table amounts are unelstcly3 excessive and must be reduced to realistic Levels.

Table 1: Genseral Constrion Projects,

SEstkmated Estmmated
pre t iquidated Dama"e Prjc Lqiated Damages3 cost Per Calendar Day CotPer Calendar Day

Up to $29000 $2 $10O000 to $50,00 $25Ito 50,00 to 100,000 30
5,000 5 100,00 to 50,000 100
to

10,000 10 Bach additional
100,00 add 23

Table 2s Fandly Housin Units

Type of units Calendar Day Per Unit

GOQ (enrlofticesu Quarters) Average daily Basic
SOQ (Senior Officers' Quarter,) Allowance (BAQ) with
PGO (Field Grade Officers dependents plus
CGO (Company Grade Officers) averag VariableI SEM (Senior Enitted Men) Housing Allowance
JM (3unlor Enlisted Men) (VHA)

Table 3N Una on-ne Personnel Housing

3UOPH 310 x-
URPH $9 x ____
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Table 4 Storage Space

UyVated Damages Per Liquidated Damages
Cal-ndar Uay Per Squm Foot Square Feet Per Candar Day

3 $.03 x -

3 Table 5 Office Space

Calendar Day Per Square Foot Square Feet Per Calendar Day
$ $.0 - - x a

Normally liquidated damages should not be allowed to accummulate In excess of 1S percent
of the contract price. Exceve lilquidated damages Indicate poor contractadministrtion
(e.g., faLbure to Insure time extensions or to terminate for default). When contractors are
u ty behind schedule they should be terminated, or a jiew completion date

negotiated for apprpdate consideration. Contact NAVFACANGCOM for guidance and
authority when damages approach 10 percent of the contract price.

i ~ ~4-.213 STATUTORY COST LIMITATIOS 0M~ n*k of Certain types of facilities are

subject to statutory cost limitations. When the specifications are being prepared for a
contract for work subject to statutory cost limitations the appropriate NAVFACENGCOM
Project Manager snail be contacted to assure that the 01CC has the most current and
applic le statutory cost nltormation Normally the statutory cost limitations will be
qx:clilcaUy set forth In the Ift. i addition, if only a portion of the contract work is
supject to statutory cost limitatlon, the successful bidder may be required after oid
opening out prior to award, to sumit a separate price breakdown of those portions of the
work whlch an suject to the statutory cost limitations.

4-214 GOVEANMENT-FUPNISH D EQUIPMENT AND MATERIAL. (FAR 43.10, 45303,
43.309) Govemment-urnsmhd equipment and material should not be used:

a) whem equally satisfactory equipment can be furnished by the contractor at3 comparable cost to the Government; and
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Bw delivery of te equipment and/or material to the joo site cannot be
r i Mmy assure to prevent delays in constrito schedules.

U Government4unshed equipment may be useds

W whe comple, speclally manufactured long lead time equipment is required;

(U where significant economy can be realized from mass procurement without
jeopardiin construction cost or schedule;

3 (c.J where there is a necessity for standardized equipment within a system; and

(d where surplus equipment Is available and can be effectively used in lieu of
procurg new equipmnnt.

Pertinent iformation on the specific materials and equipment to be furnisned by the
Governent must be Included in the project qeificatio s or on the drawings. Great care
should be tausen to assure that the Government-furnished material and equipment are
avaUabe at the time and in the quantity and quality specified to avoid subequent claims
and labiUlties.

Whenever posible, it is advisable to have the contractor responsible for providing ali
material and equipment. A Property Administrator shall be designated for each contract
involving Government property furnished to or acquired by the contractor. This person
shall be designated y and be responsible to the OICC for cwrying out the appropriate
duties a so ll s outlined In ASPK Suplemen 3.

3 -*215 TRANSPORTATION. (ASPR Supplement No. 36 PAR Part 47)

Wa except in unusual circumstances, NAVFACENGCOM contracts should require the
contractor to furnish all required transportation Experience has established that where
the Government attempts to provide transportation, supplies are frequently damaged
enroute, late in being delivered or similar difficulties encountered. 0lCC's may provide
transportation in those instances where normal commercial transportation Is not available
to the contractort (eg., construction contracts requiring construction in remote Arctic
locations); where significant cost savings will accrue to the Government through the use of
Government blls of lading or in other circumstances where the OICC determines it will be
In the nest interest of the Government to assume the responsibility for transportation.

(W The following FAR transportation clames are to be inserted, where applicable
(unles otrerwiss noted), in fixed price supply and/or construction contracwu

I W PAR 23.704 and 32.223-11 "Certain Communist Area? (Mandatory clause).

(Hi) FAA 47.4 and 32.247-63 "Preference for United States flag Air Carrier (1975
NOW%"I

I
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,9,

(III) PAM 42.1406 and 32.242-12 "teport of Shipment (KIRHESl".

(lv) FAK 47.307 and 32.247.64 "Preference for Privately Owned U.S.-Flag
Commercia Vessels.

3 (c) See 2-311 for FAR clauses applicable to contracts involving ocean shipping.

4-216 PLANT INSPECTION. (46.402)

4-216.1 Prim Contracs Normally, NAVIPACEU'GCOM does not award prime contracts
requiring inspection In a manufacturers plaint. In those Instances where such contracts are
awarded, they normally will oe assigned to the uefense Contract Aaministration Services
for admCntrat~on. Contracts that are m ed to the Defense Contract Administration
Services must Include special provisions (See 2-Ill). In those instances where a

nufacturer's plant 1 not under he cognizance of the Defense Contract Administration
Servic@s te 01CC may provide plant inspection with forces or arrange for such inspection
to e provided by another FL or DCAS.

4-2162 Subcontract. (FAA 46.40. Construction contracts frequently require the prime
contractor to furnish major items of mechanical equipment such as Dollers, air conditioning
units, etc. In such cases, arrangements can be made for the Defense Contract

Administration Service to perform plant Inspection. Normally, this Is accomplished by
forwarding a letter to the cognizant Defense Contract Administration Service Office,
specifically identifying the nature of the Inspection services desired and specifically
setting form the extent an autority to be, exercised by the Inspecting personnel. This
latter point cannot oe overemphasized since contract administration officers normally have
full administrative authority for contracts and unless this authority is specif ically limited
they may take undesired action such s "authorizing substitution of materias, changing
dimensios etc. If no Defense Contract Administration Services Office nas been assigned
cognizance of the manufacturer's plant Involved, the OCC may arrange for inspection by
Navy personnel if so desired.

4-217 FORM Of CONTRACT PROVISION. It Is essentia that the provisions of Uivision
One properly identify all the terms, conditions and provisions which will be applicable to
the awarded contract by title, datep and number of pages. (See 4-103.2)

-21I WAJ RANTIES. (FAR 6.7)

4-21.I General Policy. E.xcept where a warranty provision is included in the stanard
contract formsp it is the policy of NAVFACI NGCOM not to Include special warranty
provisions. Past experience nas established that warranties increase contract costs while
not significantly increasinrg the ability of the Government to obtain corrective action or
reimoursement for ootaining corrective action from other sources than the contractor.

4-21M,2 Standard Commercial Warranties. OICC's may include a warranty clause which
is standard or customary in the trade provided it is reasonably established that such clause
will not increase the contract price, and that inclusion is in the best interest of the
Government.

3 ..2.l1
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4-21&3 Enforcement of Warranties. Whenever construction work or other material is
procured under a contract contanng a Warranty or Inspection and Acceptance clause, and
upon completion is turned over to the user or customer, the OICC/ROICC must remain
available to-provide assistance to the user in the enforcement of those contract provisions.
Responsibility for day-to-day contact with contractors to obtain service under thesewcontract provisions remains with the users. If a contractor is refusing to honor those
contractual ooligations, then the duty falls upon the OICC/KOICC to initiate action under
contract administration procedures to either compel performance or obtain compensation
for the United States, including referral through channels to NAVFACIUNQCOM for a Final
Decision of the Contracting Officer, if necessary. Note that obligations under both the
Warranty and the Inspection and Acceptance clauses survive contract close-out. Users
should be advised by the OICC/ROICC of availability for this purpose. In any event, all
jiarties concerned should be made aware of the necessity for prompt notice to the
contractor of the existence of defects. PWO's, OICC', and ROICC's should refer
questions concerning tne applicability of these clauses to the EFD 02 for guidance.

1-219 SECURITY PROVISIONS. (FAR 4. 4) OICC's in conjunction with the EFO Security
Officer shall assure that contracts which require the contractor to possess classified
materials or to work in classified areas include appropriate security provisions and are
properly administered.

4-220 SMALL BUSINESS SET-ASIDES. (FAR 19.1 and 19.5)
O(a All procurements for constructionp alteration, or repairs, including maintenance,

under $2,00U,000 shall De considered as though the Small Business Specialist had initiated a
set-aside request, and the procedures of FAR 19.5 shall apply. Proposed procurements of
$2,000,000 or more for construction shall be considered on an individual basis. Forprocurements in other areas, the assigned Small Business Specialist should follow theprocedures in FAR 19.5.(See 5-205 for A/E criteria)

(b) FAR 19.3 sets forth the policy and procedures governing (1) contract awards to
small business concerns, (2) relationships with the Small Business Administration (S6A), (3)
small ousiness set-asides, and (4) small business subcontracting. Small Business Specialists
should be completely familiar with these provisions.

(c) When a contrac: is set-aside for small business, the applicable size standard shall
be included in the specifications with the notice in FAR l9.50&

4 4-221 LABOR PROVISIONS. (FAR Part 22) There are several mandatory provisions
concerning contractor-employee oenefits, working conditions, and wage rates. These
provisions are subject to frequent change. Accordingly, OICC's should be thoroughly
familiar with the contractor labor relations manual NAVFACENGCOM P-386 and should
establish a close working relationship with the EF) Labor-Relations Specialist.

4-222 OCEAN SHIPPING. See 2-31U

4-223 GOVEIRNMENT FURNISHED UTILITIES. (FAR 36.514) If Government utilities are
going to e made available to the contractor, the contract specifications must clearly
delineate the particular utilities to be furnished without charge, those which will be
furnished at prevailing rates, the location of connections, voltage, size of pipes and similar
information. See 7-901.

4.2.16
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4-224 PRIORITY RATINGS AND EXPEDITING OF MATERIAL AND EQUIPMENT.

4-2241 Mandatory Requirement. Under the current priorities and allocations system,
the use of priority ratings on both 1300 contracts and purchase orders and contractor
placed orders is mandatory. Ratings must oe applied to contracts and purchase orders at
the time such contracts or orders are issued. A contract or purchase order is "rated" by
writing on the contract or order, or on a separate paper specifically identified to the
contract or order the prefix O or DXt as appropriate; followed oy the authorized program
identification; the date(s) delivery reqlired; and a certification statement as prescribed by
)MS Reg. 1. The certification statement must be signed by and include the Title of an

Authorized Official.

4-22.2 Contracts Administered by OIC s Covering NAVFACENGCOM Contracts, Civil
Works Projects and Navy FamUy Housing. All maintenance and construction under
NAVFAC JNGCOM contracts, regardless of the type of funds used, all construction under
Civil Works Appropriation, and all Navy Famly Housing will be issued C2 (construction)
ratings except when a higher rating is specifically authorized.

(a It Wud be hoted that In the case of Civil Works Projects the prime contractor
may have previously been Issued a priority rating for the overall project. However, the
facility will need an Individual construction rating under the C2 (Construction Program)
which should be Issued by the OICC to the prime contractor immediately upon designationas OICC.

(0) Contracts Over SI0000. Prime contractors shall be instructed to suomit to
NAYEACENGCOM, Military Readiness Division, as early as practicable, an original and
one copy of a 03tatement of Controlled Materials Requirements" on Form DMS-4A
(production or research and development) or Form DMS-4C (construction).

(c Contracts Over $5M00L Prime contractors shall be instructed to submit to this
Command, Military Readiness Livision, an original and one copy of "Detailed Breal down of
Contr-,d Materials Requirements on Form DM-45 in addition to Form L)MS-4C on
contracts awarded in excess of $500,000. Supplemental Forms DMS-4A, DMS-4C, OMS-45
may oe submitted at any time.

(a) Contracts Not Exceeding $I00,000. form DMS-/4C is not required where the
special procedure for small construction projects is used.

(0) Informal Contracts and Yard Labor Projects. All maintenance and construction
performed by yard Labor forces or by inf ormal contract, regardless of the type of funds
used, will oc assigned a C3 (MRO) rating.

4-224.3 Expediting Delivery of Materials and Equipment. Special Priorities Assistance
will be requested promptly whenever the promised delivery of materials is too late to
permit maintenance of a required schedule. Kequests for priorities assistance may be
prepared by a prime or subcontractor, or by any responsible office in the Navy on a U.S.
LDepartment of Commerce, Industry and Trade Administration Form ITA-999. OICC's or
ROICVs can assist the contractor in preparing this form to assure that all required
information is provided. Contractors, OICC's and/or ROICC's must expedite through their
cognizant L)CASO and if the proolem is not resolved, properly endorse Form ITA-999 as
soon as possible to the next echelon.

4-224-4 NAVFACENGCOM Assistance. NAVFACEN(COM, Military Readiness Division,
too should be contacted for assistance in connection with priorities and expediting material and

equipment delivery.
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4-225 MULTIPLE PRO3ECTS. (Military Construction Authorization Act) In those
instances where it is determined to be in the best interest of the Government to
accomplish the construction of more than one project under a single contract, and the
estimated cost of one or more of the projects is $200,000 ($200,000 used to avoid exceeding
escalation linitations) or greater, the following shall be included in the provisions of the
bidding documentss

"Prior to award the low contorming bidder shall furnish immediately upon
receipt of a request from the Officer in Charge of Construction, a breakdown
of the aid specifically setting forth the proportionate share of the total bid
price attrioutacle to the construction of each of the following: (Specifically
cite the project or projects affected")"

4-226 AWARD PROVISIONS. (14.407)

4-226.1 General. Except as indicated below, IFB's shall provide that award will je made
to the responsible bidder whose Did, conforming to the IFB, is most advantageous to the
Government, .price and other factors considered. (See SF22, Article 10 and
NAVFACEGCOM Instruction to Bidders, Article 10)

4-22&.2 Additive or Deductve Bid Items. When additive or deductive bid items are used,
award provisions shall be as provided for in 4-201.3).

4-226.3 Unit Price. Except in unusual circumstances, where a split award may be
possiabe and desired, contracts to be awarded on the basis of uit prices, shall include a
statement that award will be based on performance of all the work and that a split award
will not be made. (ee 4-201.6)

4.2.13
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