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DEFI NI TI ONS

Where in the docunent states “engineer”, it means the Engineer or
a person acting under the direct supervision of an engi neer.

FOREWORD

The Professional Engineers Act states that the principal nmandate,
or object, of the association is to regulate the practice of

prof essi onal engineering and to govern its nenbers* in order that
the public interest may be served and protected. To assist in
this, the Act lists several additional objects, one of which

i ncl udes establishing standards of practice.

The association's publications on practice take two fornmns:

gui del i nes, which are advisory, and perfornmance standards, which
are mandat ory. Performance standards are made mandatory by
including themin the Regul ati on nade under the Professiona

Engi neers Act. The associ ation has decided that only standards of
practice called for in "demand-side |legislation"** will be

devel oped as performance standards. The renmi nder will be

gui delines to advise on the standards that would normally be
expected of a reasonabl e and prudent engi neer.

The gui del i nes have been prepared by the association's
Prof essional Practice Conmittee, and endorsed by the Council of



the association, to assist in defining the scope of reconmended
services to be provided in the practice of professional

engi neering. They are not intended to be specific, |imting, or
exhaustive in their coverage.

In addition, it is not intended that all |isted services be
provided on all projects. Certain projects, because of their
nature, size, or conplexity may require unusual treatnent,

possi bly including such additional or special services as those
listed in the guidelines. Engineers nust exercise their

prof essi onal judgenent in recomending to clients which of the
services listed in the guidelines should be applied to specific
projects. They should al so be cautious in making these
recommendati ons; because of the conprehensive approach taken in
conpi ling the guidelines, mandatory material is not always
identified as such.

I ndi vi dual s taking responsibility for professional engineering
work in Manitoba nust be registered or hold Tenporary Licensees
with the association, in accordance with the provisions of the
Prof essi onal Engineers Act. In addition, individuals or firns
of fering or providing professional engineering services to the
public nust hold a Certificate of Authorization fromthe
associ ati on.

For further information on professional engineering services in
general, or in relation to specific cases, contact: Executive
Director, Association of Professional Engineers and Geoscientists
of the Province of Manitoba, 850A Penbina Hwy, W nnipeg, Manitoba
R3M 2M7; tel ephone (204) 474-2736.

"Menbers" in this context includes "holders of Certificates of
Aut hori zation", "holders of tenporary licences" and "hol ders of
l[imted licences". "Denmand-side legislation" is provincial and
muni ci pal legislation that contains a requirenment that a service,
such as an opinion or review, be provided by a professiona

engi neer, e.g. the Buildings and Mbile Honmes Act, W nni peg

El ectrical By-Law and Manitoba El ectrical Code.

I NTRCDUCTI ON

Thi s gui del i ne addresses the services offered by engineers for
mechani cal and el ectrical engineering work in buildings. The
services are of two types: basic engineering services and speci al
engi neering services, which are additional services that may be
performed for an extra fee.

The basic service is a full engineering service, conprising the

i ndi vi dual services included in prelimnary design, preparation of
draw ngs and specifications and general review during
construction. Each of these three phases of the basic service is
dealt with separately in this guideline.



Special, or additional, services do not usually include all of the
three phases within the basic services category. For exanple, a
study of indoor air quality, which is a special service, would not
require the general review conponent of the conplete basic

servi ces package. However, the engineering services for certain
intricate lighting installations, which may al so be a speci al

engi neering service, would probably require nmany conponents of al

t hree phases.

Regardl ess of the category of engineering service, an

unconprom sing application of engineering know edge and experience
IS necessary to provide effective, functional and econonica

desi gns and executions. An inappropriate reduction of engineering
fees will generally have a negative inpact on construction and
operation costs, and on long-termviability. If fees are not
adequate for the basic services or the additional requirenents of
speci al services, they nmay be inadequate to provide a | evel of

engi neering service that is in the long-termbest interests of
clients, engineers and users.

1. PROJECT TEAM ORGANI ZATI ON AND RESPONSI BI LI TI ES OF TEAM MEMBERS
1.1 Project Team Organi zation

Every engi neering project involves three key participants: the
client, who determ nes the scope, specific needs and budget for
the project; the engineer, who provides technical advice and

gui dance and translates the client's needs into a set of tender
docunents; and the contractor, who inplenments the requirenents of
the draw ngs and specifications and constructs the project to
produce an operating entity that satisfies the client's needs.

For the interests of the client, the public and the project team
to be best served, it is essential that team nenbers be effective
and efficient as individuals, and co-operate with and support each
other as a well coordinated unit. The result will be a synergy of
acconplishnment that will provide extra benefits to all concerned.
Not the least of these will be a valuable contribution to

devel oping our ability to conpete globally as conpl ete project
teans and as individual service providers.

Changi ng worl d conditions, new market |ocations, technol ogica
devel opnents, foreign conpetition, energy conservati on concerns
and ot her soci o-economc factors are rapidly increasing the
chal | enges facing engineering service providers. Meeting these
chal | enges requires innovative technol ogy and designs, and new
organi zation structures, e.g. the customdesi gned project teans
and organi zations required to conpl ete conplex major construction
projects successfully in the future.

Conplicating the structure of future project teans is the changing
approach to how project specifications are witten, e.g.

per formance specifications versus prescriptive specifications; the
i ncreasi ng use of |arge prefabricated conponents; changes to the



assignnment of responsibility and liability to project team
menbers; increased interest in the various |evels of comm ssioning
of buildings and their conponents; growth in project conplexity
and the need for specialist consultants; and identification of
further areas where a duty of care nust be accepted, for exanple,
out -gassing of materials in buildings or noise pollution.

Whet her as prinme consultant, consultant, or enployee engineer, the
prof essi onal engineer may be involved in a variety of project
organi zati ons that cannot be predicted in advance and for which

i ndi vi dual gui del i nes cannot be provided. The engi neer, however,
shoul d be able to serve effectively in nost arrangenents.

Regardl ess of structure, however, all of these organizations
shoul d not only optim ze the benefits clients will ultimately
derive fromthe project, but also optimze the potential for the
engi neer to exercise full professional responsibility. The

engi neer's position in the project managenent hi erarchy may be
critical in this respect. Sonme professionals give so nuch
inportance to this matter that they feel it necessary to
crystallize reporting relationships in formal organization charts.

1.2 Responsibilities of Team Menbers

For a project team organi zation to be conpletely effective, it is
essential that each nenber operates efficiently and in ful
cooperation with the other nenbers. There should be a common and
accepted understandi ng of the organizational structure and its
nmet hod of operation and of the project's objectives, perfornmance
criteria and general expectations. Not only should the nmenbers
wor k together in the project organization as a well-coordinated
unit, but the total project responsibilities nust also be divided
carefully anong the nenbers and clearly delineated. This will help
to avoi d gaps or overlaps in coverage, m sunderstandi ngs and

di sput es.

Technol ogi cal advancenent, increasing soci o-econoni ¢ concerns and
general changes in the environnment in which engi neering services
are provided have greatly increased the scope of an engineer's
prof essional responsibilities and the potential for additiona
services, e.g. environnental or conservation duties of care. Sone
of these new services are nmandated by | egislation; others are at
the option of project clients. In any event, they are services
that engineers should bring to the attention of their clients.
Engi neers shoul d al so ensure that the project organization and
contractual docunentation will allow at |east those that are
mandatory to be fully and appropriately delivered. Unless

engi neers exerci se due caution, project and organi zati ona

conpl exity can cause an inadvertent failure to provide a conplete
engi neering service. In summary, the detail ed assignnment of
responsibilities to each team nenber shoul d be unequivocally

cl ear. Besi des avoi di ng m sunderstandi ngs and sinplifying project
managenent, this extra detail will help in arriving at a



rationalized total fee allocation and a fee allocation anmong the
vari ous service providers.

Unfortunately, the background work that would be required to
realize the foregoing concepts fully to the degree of

sophi stication indicated has not yet been carried out; however,
the increasing conplexities of the engineering environnent and the
growm ng litigiousness of the business world nmay accelerate its
conpl eteness. In the neantine, the engineer will appreciate that
while nearly all projects are becom ng nore conplex, many snal
projects are not encunbered by the extrene conplications of |arge
undertaki ngs and are therefore still relatively free from
difficulty.

Pendi ng devel opnent of a conprehensive and standardi zed
docunent ati on procedure, we will continue to be served by an
extensi ve accunul ated history of experience. This history fornms a
hel pful understandi ng of the delivery of mechanical and electrica
engi neering services as part of project teans. It is a tribute to
our industry and our professions that these inconpletely
docunented traditions or understandi ngs have served the industry
so well up to now and have nmade possi ble the use of short-form
contracts or agreenents on many occasi ons.

The foll ow ng sections of this guideline attenpt to set forth sone
of the underlying notions that would formthe basis of a

responsi bility/team menber/fee matrix. The first sections outline
some of the responsibilities of the different team nenbers. The
next sections deal with the services that are considered to be
part of basic nechanical and electrical engineering services in
bui |l di ngs. The final sections deal with those services that are
deened to be special or additional services.

Underlying all of the reconmendations is the basic prem se that
all project team nenbers recogni ze, respect and accept al
menbers' professional responsibilities, standards, codes of
practice and ethics, and respected traditions, which should be
nei t her breached nor conprom sed.



1.3 Responsibilities of Cients

(See al so APEGM s gui de to the Engagenent of the Consulting
Pr of essi onal Engi neer).

Clients are normally responsible for:

In conjunction with the engineer, ensuring terns of reference
are cl ear

gi ving the engineer authority to act as the client's agent in
all matters falling within the scope of the engineer's services;

designating in witing a representative to have authority to
transmt instruction to and receive information fromthe

engi neer;

engagi ng specialist consultants directly when required by

engi neers to perform services necessary to enable themto carry
out their duties fully. For exanple, such services mght include
a legal survey of the site, site services data, geotechnica
reports and appropriate testing;

supplying all relevant data and informati on necessary to define
the client's requirements, and providing this material in
reasonable tinme to allow the engineer to performall required
duties effectively and efficiently. This material should include
such information as design objectives, constraints and criteria,
speci al equi pnent and systens, site requirenents and
construction budget. The engi neer should be entitled to rely
upon the accuracy and conpl eteness of all such information and
data furnished through the client or client's consultants,

whet her or not such consultants are engaged at the request of

t he engi neer;

arrangi ng and maki ng provision for engineers' entry and access
to public and private property and project sites in the
performance of their duties;

review ng and providing pronpt response on all sketches,
drawi ngs, reports, reconmendations, tender docunents and ot her
matters referred by the engineer or prinme consultant;

obtaining all necessary pernmts, approvals, |licences and
consents fromauthorities having jurisdiction;

arrangi ng and paying for tender advertising and any necessary

| egal, financial, or insurance counselling services required for
the project;

i mredi ately notifying the engi neer whenever the client or the
client's representative becones aware of a defect or deficiency
in the work or the contract docunents;

providing witten authorization for any additional engineering
services that nmay be required beyond the scope of the engineer's
contract;

payi ng the engi neer and contractor(s) in accordance with the
agreenent between the parties in a tinmely fashion on the basis
of progress and work conpl et ed.



1.4 Responsibilities of Engineers

In addition to fulfilling his/her obligations under the APEGM Code
O Ethics, the Engi neer shoul d:

1

ensure that the terns of reference are clear

prepare draw ngs and specifications that are of sufficient

detail to enable those tendering to interpret the design for the
work and to submit conpetitive tenders for the execution of the
wor k and enabl e the authorities having jurisdiction to eval uate
t he design;

exercise all reasonabl e attai nable know edge, skill, care and
diligence in discharging the agreed duties.

recommend, where appropriate, that specialist consultants,
suppliers and/or contractors should design and execute a part or
parts of the work. The engi neer should clearly define the scope
of the work to be perfornmed by these specialists;

assist the client in obtaining all necessary permts, approvals,
i cences and consents from authorities having jurisdiction;

review and provi de response pronptly on all sketches, draw ngs,
reports, recomendations, tender docunents and other matters
referred by the team consultants, contractors authority having
jurisdiction or others;

coordi nate the designs and general review of all of the project
systens and system conponents within the assigned scope of
services, when a prime or supervising consultant;

sign and seal all contract documents in accordance with the
Engi neers Act and Regul ati ons.

exercise discretion fairly in balancing the client interest and
those of the contractor;

.5 Responsibilities of Contractors

Contractors are normally responsible for:

the | abour, materials and equi pnent for the work;

the constructi on nethods, techni ques, sequences, procedures,
safety precautions and prograns associated with the construction
work, as set out in the contract docunents;

revi ewi ng tender docunents and notifying the engi neer of any
observed anbi guities or oni ssions;

provi ding a conplete operating systemw th all necessary
conmponents to neet the performance |evels specified in the
contract;

coordinating work with other affected trades, to ensure a proper
and conplete installation;

coordi nati ng and checki ng the work of subcontractors;

preparing "installation drawi ngs", to assist in coordinating al
services. Drawi ngs should be detailed sufficiently to enable al



services to be installed efficiently where a nultiplicity of
materials or apparatus are invol ved;

e altering services w thout charge where the contractor has
installed the services inproperly;

e starting-up and testing the systens and instructing clients in
their proper use;

e providing "as-built" draw ngs and manufacturer's
data/information, as required in the construction contract;

e carrying out the construction contract according to the design
docunents, relevant codes and standards, requirenents of
authorities having jurisdiction and good construction practice;

e providing warranties and guarantees, as specified in the
construction contract;

e providing bonds and obtaining insurance, as specified in the
construction contract;

e providing reasonable notice to the engi neer when work i s ready
for general review,

e cooperating fully with all authorities having jurisdiction, e.g.
bui l di ng i nspectors, boiler inspectors, electrical inspectors;

e paying suppliers and subcontractors, according to al
agreenents, in a tinely fashion on the basis of progress and
wor k conpl et ed.

2. BASI C MECHANI CAL AND ELECTRI CAL ENG NEERI NG SERVI CES

Basi ¢ engi neering services may be conveniently divided into three
nat ural groupings, or phases, according to their usual sequence in
an engi neeri ng project.

The three phases are:

e prelimnary design;
e draw ngs and specifications;
e general review during construction.

Because of a particular project's requirenments, it my be
necessary for certain of these basic services to be perforned out
of their normal sequence, or in different phases than indicated in
this guideline. Also, as previously noted, the list of services is
not intended to be specific, limting, or exhaustive in its
coverage; not every service need be provided on every project and
sonme additional services nmay be negotiated. The engi neer nust
exerci se professional judgenent in recommending to a client

whi ch of the services should be included. However, all parties to
a contract should be cautious in this process, since sone of the
services listed in this guideline are mandatory and nust be
included in every construction project, e.g. general review during
construction is legislated, while sone are only recomended for
consi deration on every project.



2.1 Phase 1-Prelimnary Design
2.1.1

In the prelimnary design phase, engineers should define client
requi renents, establish paranmeters governi ng designs, and where
required or justified by the size of the project, prepare
prelimnary/ conceptual designs for the systens for which they are
responsi bl e. This design should be based upon good engi neeri ng
practice, which partly includes considerations of econony,
performance, capital cost and operating cost, |ife expectancy,
conpatibility with other design elenments and requirenments of

rel evant codes and authorities. Engineers should al so be m ndful
of their full professional responsibilities regarding

envi ronnental inpacts, conservation of resources, persona
security, health and other soci o-econoni c concerns.

e Refer to the Building and Mbile Honmes Act (Manitoba Buil ding
Code) article 2.2.2.3.(1)

e Refer to the Wnnipeg Building By-Law No. 4555/87, sentence
6.1

e And ot her nunicipal by-Iaws.
2.1.2

The responsibilities outlined in 2.1.1, engineers could include:

e nmeet with clients and other nmenbers of the design team

e obtain clients' instructions on functional, aesthetic, cost,
schedul e and ot her requirenents;

e confirmproject team organi zati on, channels of comuni cati on,
operating protocol, nunber and timng of project team
neeti ngs, drawi ng and specifications standards and critica
dat es;

e visit the site and review existing draw ngs;

e identify and study reasonabl e alternative concepts,
considering their relative capital, operating and mai ntenance
costs and such other relevant factors as environnental
i npacts, personal security and indoor air quality;

e ensure conformance with applicabl e codes, regulations and
restrictions, insurance requirenents and ot her factors
bi ndi ng the design of the project; identify and consider any
rel evant non- bi ndi ng gui del i nes;

e prepare and anal yze the alternatives (including
recommendati ons and obtain clients' approval;

e prepare design criteria, schematic |ayouts of systens and
outline specifications for the nmgjor conponents and materials
to be used, based on clients' direction regarding the
alternative concepts, and obtain clients' approval before
proceedi ng further;



e nmake prelimnary estinmates of equi pnment sizes, weights,
noi ses, vibrations, funmes, heat em ssions and ot her physica
characteristics that should be considered in the building
desi gn. Engi neers should nake a prelimnary determ nation of
the i npact of noise, vibration, and the other physica
characteristics of the nmechanical or electrical systens on
clients’ operational requirenents. Engineers should inform
clients of the estimted inpacts, and recommend
sol ution(s),where appropriate. Specialists should be engaged
for this purpose, if necessary;

e make recomendations to clients when such additiona
qual i fied professionals as acoustic or comruni cation
specialists are required, prepare terns of reference for
these additional professionals, apprise the client of the
arrangenents when such additional professionals are engaged
as specialists, and report and comment on the work of the
addi ti onal professionals, where necessary;

e determne and request allocation of suitable spaces for
equi pnent roons, ducts, piping, vaults, notor contro
centres, and other major itens of the nechanical or
el ectrical installations;

e consider the requirenents of the other design professionals
and provide tinely information, as required,;

e prepare prelimnary cost estimates, or cooperate
appropriately with others responsible for the estimate.
Where detail ed cost estimating becones a priority concern,
clients should ask engineers to prepare a nore detailed
estimate as a special service, or engage a cost consultant
for this task;

e consider and nmake recomendati ons regarding the project's
conm ssioning, finalize the prelimnary design, including
appropri ate sketches and conceptual draw ngs, descriptions of
the maj or mechani cal and el ectrical systens, conmponents and
materials, and revisions of cost estimates, follow ng
conpl etion of the precedi ng steps.

2.1.3

When included in scope of work, Engineers should obtain approval
of prelimnary designs fromclients before proceeding to Phase 2 -
Drawi ngs and Specifications. This approval process may include a
review of the design criteria, opinion or projection of expected
performance, forecasts of anticipated design, construction or
operating issues, prelimnary cost estimates, scheduling
recommendati ons and any other relevant matters that should be
consi dered before nmaking a commtnent to prepare the final plans
and specifications.

2.2 Phase 2-Draw ngs and Specifications

Based on prelimnary designs approved by clients, engineers should
devel op final designs for the systens, including preparing



suitabl e pl ans and specifications such that the systens will be
safe, functional and in accordance with prevailing codes,
regul ati ons and good engi neering practice, if built according to
the plans and specifications. In this work, engineers should fully
respect the performance, econom c, conservation, environnental
protection and other design criteria approved by clients during
the prelimnary design phase. Engineers should also continue to
consi der the other socio-econonmi c concerns and responsibilities
that are intrinsic to the pursuit of professional engineering
excel | ence.

2.2.1 Draw ngs and Specifications

In preparing drawi ngs and specifications suitable for tendering
and construction, engineers shoul d:

e design systens in conformance with rel evant regul ati ons and
st andards, good engi neering practices and the design criteria
approved in 2.1.2;

e select appropriate equipnent to neet design criteria and the
results of the cal cul ati ons perforned,

e cooperate with other design professionals during design of
t he systens, and make known to them through the prine
consul tant, any functional or aesthetic aspects of the
systens that may affect the design of their systens. In
addi tion, engineers should take into account design
requi renents of other design professionals;

e submt progress reports, drawi ngs and draft specifications,
as agreed with the client or prinme consultant.

2.2.2 Draw ngs

Wher e possi bl e, drawi ngs should be made to the sane scale as the
bui l di ng | ayout draw ngs, and should in conjunction with
specifications clearly define the work. In addition, engineers
shoul d:

e provide separate |arger scale and/or nore detail ed draw ngs,
if the drawi ngs' scale or the work's conpl exity nakes
drawings difficult to read and interpret. For exanple,
separate drawings will generally be required for any speci al
systens requiring greater clarity and for such standard

mechani cal systens as:

e plunbing and drai nage;
e heating, ventilating and air conditioning;
e fire protection;
e process piping and equi pnent;
e and such electrical work such as:
e building life safety systens;
e lighting and power distribution systens;
e communi cation and signal systens;



e underfl oor raceways.

provi de schematics and diagrans, as required, for all nmajor
syst ens

i nclude synbol lists and typical details for all equipnent,
accessories, piping and duct systens, where required,;

provi de additional details that indicate clearly the
conplexity of the work, plans and el evations of equi pnent,
possi bl e interferences, critical dinensions and | ocations of
equi pnent and services. Were variations or differences from
the typical details are required, these |ocations should be

i ndi cated and the deviations should be descri bed;

cross-reference all details, elevations and sections to

dr aw ngs;

i nclude site plans show ng connections to such public utility
services as water supply, gas supply, sanitary drainage,

el ectric power and conmuni cations. |nclude depths or

el evations relating to finished grade;

i ncl ude schedul es that provide capacities and details of
performance of fans, air handling units, punps and ot her

equi pnent. Alternatively, these may be included in the

speci fications;

provi de floor plan layouts for all pipe and duct systens and
duct and pipe sizing. Show sizes, types, |ocations and
capacities of all radiators, convectors and other heating
devi ces, supply and exhaust diffusers and grilles, etc;

provi de supplenmentary details for boiler roons, equipnent
roons and fan roons, to facilitate consideration of
alternatives when tendering and to facilitate construction.
Al so, provide such details as are necessary to illustrate
capability to neet design intent for other congested areas,
such as critical service cross-overs and junctions. In
general, draw such details at 1:50 (1/4" to the foot) or
larger in plan view and el evation, and include sufficient
suppl enentary detail to clarify the work and to illustrate
t hat adequate cl earances are available for all equi pnent and
di stribution routes;

show pi pi ng and ductwork in single line, except where
necessary to show arrangenents and cl earance of piping or
ductwork in ceiling spaces, shafts, header trenches, pipe
chases and for tight or close-coupled itens of equipnment. In
t hese cases, show piping and ductwork in double-line detail
and in adequate scale, and include appropriate val ves,
fittings and accessori es;

clearly show all ceiling layouts circuiting and switching on
lighting plans. Reference dinensions to the reflected
ceiling layouts are prepared by the prinme consultant;

detai|l power distribution drawings as single-line diagrans
showi ng conduct or capacities and cal cul ated connected | oads;
show comuni cation and signal systens by riser diagrans with
| ocati ons of equi pnent, outlets and devi ces shown by synbol s
on the floor plans.



2.2.3 Final Specifications
2.2.3.1

Engi neers shoul d prepare specifications for all work for which
they are responsi bl e.

2.2.3.2

Speci fications should be conplete, clear and concise, with a
statenment setting forth the general scope of work, followed by an
adequat e description of the various classes of work segregated
under proper sections and headi ngs. Each section and headi ng
shoul d be nunbered/identified for easy reference and indicated in
a table of contents.

2.2.3.3

VWhere applicable the specifications should include the designer's
description of how the systens are to operate optimally, including
required performance |evels, testing, tolerances, worknmanship,
quality control, start-ups, subm ssions and warranti es.

2.2.3.4

If an engineer will consider products or manufacturers as equals
or alternatives to, besides those listed in the specifications,
t he engi neer should clearly detail requirenents regarding
obt ai ni ng approval for them

2.2.3.5

Where applicable, engineers should specify mninmum qualifications
of bi dders.

2.2.3.6

Engi neers shoul d specify that shoul d:

e faithfully follow the engineer's design principles and
requirenents in preparing the construction/coordination
drawi ngs and carrying out the construction;

e prepare the construction/coordination draw ngs, considering
the needs of all other project contractors.

e Prepare “as built” drawi ngs show ng actual |ocations of ngjor
equi pnent, services, access doors, shut-off valves,
el ectrical distribution boxes, etc

2.2.4 Cost Estimates and Tenderi ng

Engi neers should supply final tender draw ngs and specifications
according to the requirenents of the contract between clients and



engi neers. (For comments on stanping and signing of draw ngs and
specifications see Guideline to Use of Seal).

When included as a special service in the scope of work, engineers
shoul d provide clients with a nore detailed cost estimate of the
wor k, or comrent on the work of independent cost consultants.

Engi neers shoul d indicate that they cannot guarantee the accuracy
of estimates, since actual costs are partially dependent on

ci rcunst ances beyond their control.

Engi neers should provide clients with all conditions governing
unit prices, alternative prices and separate prices that
contractors are to submt in tendering on the project.

Wien required, engineers should assist clients or prine
consultants in calling and anal yzi ng tenders.

Engi neers shoul d assist clients or prinme consultants in answering
qgueries raised by the suppliers and bidding contractors during the
tendering period, and prepare addenda when necessary.

2.3 Phase 3-Ceneral Review During Construction
2.3.1 Cenera

During Phase 3, either the engineer who provided the design
service or another appropriately qualified engineer is required by
the Manitoba Buil ding Code to provide "general review' services
during construction, alteration or enlargenment of a buil ding.
APEGM gui del i nes for general review of construction of a building
nmust be followed during the course of Phase 3.

2.3.2 Ofice Functions of an Engi neer Providing General Review
Engi neers shoul d:
2.3.2.1

Advi se contractors on interpreting the draw ngs and

speci fications, and issue supplenentary details and instructions
during the construction period, as required. If a professiona
engi neer other than the design engineer carries out the genera
review, that other engineer should consult the design engi neer
whenever assistance is required in interpreting the draw ngs and
specifications, or when changes to the original plans are

cont enpl at ed;

2.3.2.2

Prepare terns of reference covering the work of independent

i nspection and testing conpanies and review their reports in
conjunction with the engineer's own general review, when part of
t he agreed scope of services;



2.3.2.3

Revi ew subm tted shop draw ngs, equi pnent tests, sanples and

bal ancing reports to the degree necessary to assure thensel ves of
consi stency with the intent of the contract, plans, specifications
and applicabl e codes and standar ds;

2.3.2.4

Ensure that shop draw ngs that incorporate design by another

engi neer are seal ed, signed and dated by that specialty engineer
as appropriate. Oher subm ssions, such as test results, should
have sim | ar professional endorsenent, as appropriate. To clarify
responsi bility, a specialty engineer may indicate the extent of
the work that has been designed by the specialist;



2.3.2.5

Ensure that subm ssions have been reviewed by the prine contractor
and submtting contractor. Note: Shop drawing review is bound by
the ternms and conditions stated on the consultants review stanp;

2.3.2.6

Provide clients with copies of all relevant correspondence
affecting construction and costs;

2.3.2.7

When requested, review and respond to the construction schedul e
proposed by the contractor, with regard to clients' operations and
ot her contracts;

2.3.2.8

Revi ew charges for contract additions or deletions and draft
appl i cabl e change orders, as appropriate;

2.3.2.9

Recommend t he wi t hhol ding of an appropriate anount of paynent for
faulty or inconplete work;

2.3.2.10

As applicable, review and transmt to clients all guarantees,
warranties, bonds, etc;

2.3.2.11

Revi ew "as-built" drawi ngs submtted by contractors. "As-built"”
drawi ngs should reflect the as-built condition of the project when
turned over to the client. Cients should be nade aware that these
drawi ngs are prepared by the contractor and have been revi ewed only
for general conformance to the draw ng standards and the intent

of the design, and that the engi neer cannot accept responsibility
for their conpl eteness and accuracy;

2.3.2.12

Specify that contractors are to submt data for the equi pnent and
systens supplied on the project. Reviewthis data to ensure it is
appropriate. The data subm tted shoul d include: manufacturers
recomendati ons for mai ntenance of each piece of equi pnment, spare
parts lists, wring diagrans, normal operating ranges of

equi prent, limtations of equipnment, etc, as applicable.

Not e: Conmi ssi oni ng" includes preparing operating and mai nt enance
manual s and goes beyond basi c engi neering services and are



included in the special additional nmechanical and el ectrica
engi neering services; (See APEGM s gui deline on conm ssi oni ng)

2.3.2.13

Specify that when applicable, contractors are to train the owners
desi gnated representatives to operate and maintain the buil dings
equi pnent ;

2.3.2.14

Execute responsibilities that may be specified in a rel ated
conmi Ssi oni ng contract.

2.3.3 Site Functions of an Engi neer Providing Contract
Adm ni stration

Engi neers shoul d:
2.3.3.1

Make periodic visits to the site during construction, to ascertain
that the work is being executed in general conformance with the

pl ans and specifications. Imrediately notify the appropriate
parties regarding any energency matters. Submt after each visit a
written progress/deficiency report to clients/contractors and
bui |l ding authorities as necessary;

2.3.3.2

Where applicabl e check and nmake appropriate reconmendati ons on the
contractor's applications for progress paynents;

2.3.3.3

Carify contract docunents, or advise on project coordination
i ssues or other issues raised by the general contractor, the
various trades, or other project teamnenbers, and to nonitor
progress of the work;

2.3.3.4

Performfinal site reviews once contractors have given
notification of substantial conpletion of the project. Prepare
and submt a list of deficiencies (workmanship, conpleteness and
function) and verity their correction. Respond as required
(including witten docunentation) to any operational difficulties
encountered relating to the design or to problens with the start-
up of systens and their conponents.



2.3.3.6

Execute responsibilities that may be specified in a rel ated
conmi ssi oni ng contract, which has been undertaken as an additiona
servi ce.

3. SPECI AL/ ADDI TI ONAL MECHANI CAL AND ELECTRI CAL ENG NEERI NG
SERVI CES

The foll owi ng are special services that do not formpart of the basic
services, or that exceed the extent or |evel of the normal basic
services provided by engineers under prelimnary design, final plans
and specifications and general review during construction. Engineers
may provide the foll ow ng special/additional services within the scope
of their experience and ability. These extra services should be clearly
and fully detailed as part of the service requirenents in the project
description or contractual agreenent.

3.1 Advisory Services

These extra services include appearing as an expert witness in
connection with any public hearing, arbitration or court proceeding;
ot her testinony; consultation and advi ce; appraisals; val uations;
research, or other services |leading to specialized concl usions and
recommendati ons, including preparation, attendance and presentation.

3.2 Feasibility Studies

These extra services conprise prelimnary engineering studies and the
coll ation and processing of information to assess the feasibility of a
project or to select one of several alternative systens or courses of
action relative to the project. CGenerally included are such natters as
gathering data on site conditions affecting design, analysis of systens
or of several alternative plans; econom c study of capital and
operating costs and other financial considerations; and environnmental

i mpact studies and simlar matters | eading to conclusions on which
recommendati ons regarding the project will be based. These services

i nclude detail ed discussions with runicipal authorities on the systens
pr oposed.

3.3 Surveys of Existing Mechanical/El ectrical Equipnent

These extra services include detail ed surveys, neasurenents or
eval uati ons of existing mechanical /electrical equipnent or
systens. This may include securing information on existing
physi cal plant or |oadings, e.g. unusual machinery or
construction; electrical |oad distribution.

3.4 Indoor Air Quality Studies



This extra service may involve surveys, neasurenents, analysis and
recomrendations for renedial neasures relating to indoor air
quality in buildings.

3.5 Conputerized Energy Analysis

This extra service involves using conputer sinulation prograns to
project the anmobunt of energy that will be used in buildings. The
programis used to optimze the effects of varying architectura
features, nmechanical systens and el ectrical systens.

3.6 Revisions to Designs, Drawi ngs and Specifications

These extra services include extensive revisions to designs, draw ngs
or specifications caused by client-originated changes after
commencenent of final plans and specifications. Exanples are changes in
scope, size, conplexity, diversity, equipnent, function and performnmance
| evel s.

3.7 Detail ed Constructi on Revi ew

This extra service involves providing directly assigned field staff for
resi dent inspection of construction. Note that under general review of
construction, only periodic visits to the site are provided. \Were nore
detail ed checking of field work is deened necessary, engineers may be
engaged to provide field staff on a part-tinme or full-tinme
(resident)basis.

These revi ew i nspection services do not include the broader managenent
responsi bilities covered in construction managenent or project
managenent, nor do these services include directing personnel or

sel ecting, directing or approving nethods and equi pnent enpl oyed by the
contractor in any phase of construction. The start-up of any plant or
equi pnent is al so not i ncluded.

3.8 Provision of "As-Built" Draw ngs

This extra service involves providing revised or conpletely new
“record” drawi ngs as necessary to show "as-built" conditions. Note: It
is customary for engineers to include in the specification a

requi renent for the contractor to provide marked up drawings to refl ect
the "as-built" conditions. These prints would probably be the basis
for preparing the formal "record"” draw ngs. Engi neers cannot guarantee
the accuracy of information provided by contractors.



3.9 Preparation of Bills of Materials

This extra service involves preparing bills or schedules of materials
at any tinme during the project.

3.10 Preparation of Operating Manuals and Start-up Assistance

This extra service involves preparing operating and mai nt enance
instructions or manuals. This service may include such work as the
description of operating characteristic's of systens and equi pnent
under full |oad and all phases of partial |oading. Another exanple is
devel opnent of conputerized mai nt enance and operating schedul es.

Start-up assi stance beyond that reasonably included in the basic
service may al so be requested for conplex projects.

See the sections on "Conm ssioning” and "Post-construction Site
Revi ew’ .

3.11 Transl ation, Conversion, Change of Scal e

This extra service involves translating contractual docunents into a
second | anguage, converting frommetric to inperial units or the
reverse, or preparing drawi ngs of reduced or expanded scal e.

3. 12 Conmi ssi oni ng

Conmi ssioning of a project is an extra service that may vary widely in
scope and that may involve working with clients' and contractors
personnel. It is intended generally to ensure that systens are
operating safely, efficiently and according to their design perfornmance
obj ectives. Note: Comm ssioning is a broad concept that goes beyond
system start-up. It is usually the contractors' responsibilities to
install and start up a fully operational systemas required by the
desi gn specifications and drawi ngs. Sonetines engi neers may be
requested to aid in this start-up process, since, as the system

desi gners, engineers are the nost know edgeabl e about how it is
intended to operate and how to adjust it. This start-up assistance is
deened to be an extra service.

In full comm ssioning projects in which the performance of all building
systens is tested and optim zed, engineers may be in conplete charge of
the conmi ssioning project. In projects that are | ess conprehensive,

engi neers may be asked to assist others with certain specific

assi gnnments. For exanpl e, engineers nmay be requested to assist with
certification inspection and testing of life safety systens, or to
obtai n snoke em ssion certificates.

During comm ssioning, the client's operating personnel may require a
vari ety of assistance. This could range from an expl anation of the
system s operating characteristics to mnor design changes or adjusting
a systemto achieve satisfactory operation. Mre el aborate
conmi ssi oni ng services could involve formal education/training
prograns, fully conprehensive operating and mai nt enance manual s and



adj ustnments for optimum system performance. (See "Preparation of
Operating Manual s and Start-up Assistance” and "Post-construction Site
Revi ew’.)

3.13 "Fast Track", Phased and Miultiple Bid Packages

As an extra service, engineers may be requested by prime consultants or
proj ect managers to prepare several separate bid packages, instead of
the normal single package. This may facilitate an earlier-than- nornal
start of construction or other benefits. In the case of a very |large
project, engineers may be requested to split the work into nore
manageabl e packages to increase conpetition. In these cases, conplete
tender docunentation and supporting services will be required for each
bi d package, necessitating extra work for the engineers.

3. 14 Post-construction Site Revi ew

As an extra service and before the project guarantee period(s) expire,
engi neers may be requested by owners to review the project. Engineers
conducting the review shoul d concentrate on equi pnent or system
deficiencies relating to faulty installation or equipnent.

A request to review for maintenance-rel ated deficiencies should be
treated as a separate service. Note the relationship of these extra
post -construction site reviews to conm Ssioni ng.

3.15 Building Permts and O her Permts

This extra service covers the work involved in filing an application
for and obtaining a building, denolition, or other permts. Generally,
the owner will pay the nmunicipality for the permt(s).

3.16 Detailed Cost Estimates

This extra service provides for preparing or assisting with preparing a
detail ed cost estimate. Engineers should clearly state the variables in
the estimate and the inherent variance invol ved.

3.17 Model s and Si nul ations

This extra service includes preparing physical nodels and/or
simul ati ons.



3.18 Preparation O Cdient Prograns/ Standards

This extra service covers preparing prograns or standards for such
items as a client's nmechanical or electrical equipnment or systens.

Devel opi ng these prograns requires an investigation and anal ysis of
user requirements and their translation into specific standards for
systens, equipnent, materials and their performance criteria.

3.19 Construction Managenment or Project Managenent

This extra service involves extra supervisory or nmanagement services
beyond those included in the engineer's standard "general review
requi renents. Note that the conprehensi ve nanagenent service provided
here exceeds the review responsibilities covered under detailed
construction review, although these nay be included as part of the
managenent servi ce.

3.20 Confirmation of Conpatibility of "Qher" Equi pnent

This extra service provides for review of itens to be supplied by the
client, to confirmtheir conpatibility with the nechanical or
el ectrical systens.

3.21 In-factory O Pre-delivery Testing

This extra service covers visits to factories or other l|ocations to
i nspect material or equipnent or to witness performance tests prior to
acceptance for delivery to the construction site.

3.22 Electrical Coordination/Circuit Breaker Verification

This extra service provides for coordi nation studies of electrical
di stribution systens, including confirmation of circuit breaker and
fuse reaction tinmes and adjustnent of reaction tinmes on site as
required.

3.23 Power Quality Studies

This extra service may involve power nonitoring, conputer
simul ation of electrical services, analysis of power quality data,
site surveys and design of power quality sol utions.

Power Quality is a diverse field, enconpassing both theoretical and
practical know edge and experience and is a highly specialized field
not offered by nost consultants. It is therefore deemed to be an extra
servi ce.

3.24 G ounding Design (H gh Voltage)

This extra service involves the application of power system
fundanental s, codes and standards for the design of station grounding
systens to safe guard life and equi pnent. The cal cul ati ons incl ude
ground potential rise (GPR) allowable touch and step voltages.



This service may al so include ground resistance neasurenents.
3.25 Conmuni cati on Systens Studies

This extra service involve the required investigation and analysis to
desi gn conmuni cati ons systens.

3.26 Security System Studies

This extra service involves the required investigation and
anal ysis to design security alarm systens.

3. 27 Speci alized Lighting Designs

This extra service invol ves designing special lighting such as
theatrical and sports Iighting.

3.28 Preparation of Additional Designs and Docunentati on

These extra services include preparing (or review ng) and any rel ated
adm ni stration of additional/alternative designs and rel ated
docunent at i on:

3.28.1

as additional conceptual or schematic presentati ons beyond those
that coul d reasonably he expected as a prelimnary

desi gn servi ce;

3.28.2

after work has started on final plans and specifications based on
a design concept selected and agreed on in the

prelimnary design phase;

3.28.3
when requested in order to obtain conpetitive bids for proprietary
products;

3.28.4
resulting fromnecessary changes caused by a construction cost
overrun beyond the engi neer's control;

3.28.5

caused by work resulting fromcorrections or revisions required
because of contractors' errors or om ssions in

construction.

3.29 Engineering Services for Future Construction

These extra services include preparing designs and docunentation
for future inplenentation and are not included in a current
contract for construction.

3.30 Long Range Pl anni ng



These extra services include preparing, analyzing or review ng
conceptual designs, reports or sketches for future i npl ement ati on,
e.g. master plans.

3.31 Environnental Assessnents and Environnental Approvals

See "Feasibility Studies" and "Building Permts and Qther Permts".
3.32 Reports and Docunents Required for Financing a Project

This extra service covers preparing material that may be required to
arrange financing for a project.

3. 33 Coordination of Specialist Consultants
This extra service covers the pre-engagenent and subsequent
coordi nati on work of the engineer relating to a specialist consultant
engaged and paid directly by the client.
3.34 Wrk Necessitated by Special Circunstances
This extra service covers work caused by:
3.34. 1
Danage due to fire, environnental contam nation, or other human-
i nduced di sasters and such natural disasters as floods or
ear t hquakes.

3.34.2
D scovery of asbestos, PCB' s, other hazardous materials.

3. 35 Schedul i ng Changes

This extra service results fromaccelerating or decelerating a project.

It may extend tinme schedul es for design or construction, thereby
i ncreasi ng costs or decreasing tinme schedules, which will then require
an overtime prem um or ot her cost changes.

3.36 Tenant-rel ated Design Services

This extra service covers building tenants' engineering requirenents
that are not included in the base contract.

3.37 Unusual Travelling Tinme Requirenents

This extra service arises when a project requires the expenditure of an
unr easonabl e anount of tinme in travelling.





