Construction and Occupancy

FCPPM Manual

6.0 CONSTRUCTION AND OCCUPANCY
NAO 217-104 Overview:

The development/construction contract is signed. Construction actions are completed during this phase.  Acquisition of furniture, fixtures and equipment (FF&E) is initiated.  All logistics related to occupancy are completed as well as resolution of contractor “punch list” items.  The O&M plan is finalized.  Construction and Occupancy concludes with completion of the Move-In.

NAO 217-104 Responsibilities:

CAO:

· Coordinates award of contracts for construction, management, and administration with the AGO or appropriate contracting authority if awarded through another agency
· Reports cost, schedule, and performance data via Earned Value Management or other applicable monthly reports
· Supports the LO in procurement of FF&E
· Executes Quality Assurance Plan, including quality assurance and site visit reviews
· Prepares the final O&M Plan
· Prepares Commissioning and Acceptance Plans
· Prepares Leadership in Energy and Environmental Design (LEED) packages
· Disposes of excess assets
Line Office:

· Provides input, as necessary, to OCAO for procurement actions
· Provides input to OCAO regarding preparation of the final O&M Plan
· Develops/coordinates Move-In Plans
Table 2-1 Steps:

C&O-1  Procure Construction Contractor
C&O-2  Conduct Preconstruction Conference
C&O-3  Construct Facility
C&O-4  Procure Government Furnished Property/Equipment
C&O-5  Perform Construction Surveillance
C&O-6  Monitor and Process Change Orders
C&O-7  Maintain CWIP File
C&O-8  Report Progress (EVMS)
C&O-9  Conduct Final Inspection and Acceptance/Commissioning
C&O-10  Conduct Training as Specified
C&O-11  Prepare Facility for Occupancy
C&O-12  Obtain Letter of Acceptance
C&O-13  Conduct Initial Post Occupancy Evaluation (POE)
C&O-14  Address POE Corrections
C&O-15  Prepare LEED Certification Package
C&O-16  Finalize and Implement O&M Plan
C&O-17  Close out CWIP Account/Activity
C&O-18  Submit Final OMB Exhibit 300
C&O-19  Approval to Proceed to Operations and Maintenance

6.1 Contractor Selection

The two basic procurement methods are sealed bidding and negotiation.  For both methods, the solicitation consists of a statement of work and/or drawings and specifications, which describe the requirement, contract clauses, and provisions.  An Invitation for Bid (IFB) is used when contracting by the sealed-bidding method and the award is made to the lowest responsive and responsible bidder on the basis of the bid price only.  A RFP is used when contracting by the negotiation method when award is based not only on price but also on other factors such as technical ability, schedule, and relevant experience and past performance.

A combination of these two methods is referred to as Two Step.  A two-step procurement includes Step 1: submission of a technical proposal and NOAA determines the acceptability of each technical proposal; and Step 2: submission of bid price from each prospective contractor deemed acceptable in Step 1.  The low bidder in Step 2 is usually awarded a firm fixed-price contract.  This process is used for projects of a highly technical nature requiring specific knowledge or technical expertise.

6.1.1 Pre-Bid Conference

A pre-bid conference may be used, generally in a complex acquisition, as a means of briefing prospective bidders and explaining complicated specifications and requirements to them as early as possible after the invitation has been issued and before the bids are opened. It shall never be used as a substitute for amending a defective or ambiguous invitation

The CO evaluates questions raised by prospective bidders/proposers and provides answers by amendments if the solicitation documentation must be modified.  The CO must coordinate technical questions with the PM.

6.1.2 Invitation to Bid

The CO, with assistance from the PM, must prepare a solicitation synopsis for release in the GPE.  The synopsis describes the tasks to be performed and informs potential bidders that a solicitation for bids is forthcoming.  The synopsis must appear in the GPE no less than 15 calendar days prior to the release of the solicitation to the bidders.

The solicitation shall be publicized through distribution to prospective bidders and posting in public places.  Advertising the solicitation in the GPE and other media constitutes a public announcement.  As discussed above, it is important that the solicitation be publicized in sufficient time to enable prospective bidders to submit responsive bids prior to the time set for public bid opening.  For anticipated construction contracts, the GPE may be used to solicit industry comments that can assist in refining the project documents and the proposed solicitation.

Typically, minor facility projects requiring CAO approval may be synopsized in the GPE publications upon receipt of the Headquarters approval.  

The solicitation documents should describe the stated requirements clearly, accurately, and completely.  Unnecessarily restrictive specifications or requirements may unduly limit the number of bidders and/or result in higher bids.  The intent is to attract as many bidders as possible and achieve a low price by broad scale competitive bidding.

The timing of the advertisement for bids is critical to receiving responsive bids at a favorable price.  Adequate time for prospective bidders to analyze the work and prepare a competitive cost figure is essential.  For small or straightforward project scopes, a 30-day bid period is usually adequate.  Generally, these types of projects attract local contractors who are familiar with both the installation and local labor and material costs.  For projects that are large or complex, the bid period usually should be extended to 60 days or more.  The advertisement should also be directed beyond the local area to attract other than local bidders and to increase competition.  Besides the time and amount of advertising exposure given the IFB, other factors that can significantly affect the bids received are the following:

· If the local construction activity is depressed, competition should be greater.  If significant construction activity is occurring, expect less competition.
· If certain materials and/or equipment are limited because of high demand, expect inflated prices and assess schedule impacts.
· If local labor costs are uncertain because of pending union contract negotiations and attendant problems, expect higher and fewer bids.
· If the contract special conditions or requirements impose unusual constraints on the contractor's management flexibility, expect higher bids.
· If the project includes specialties or trades not locally available, expect higher bids.
The items above generally are not controllable by the PM.  In some cases, if the conditions are recognized ahead of time, actions may be taken to reduce or offset unfavorable impacts.  For example, in case of union contract problems, delaying issuance of the IFB or extending the response date beyond the likely resolution date may be warranted.

6.1.3 Evaluation of Offers

The PM should be aware that the CO (or authorized representatives) will act as the bid/proposal opening officer.  All unclassified bids must be publicly opened and recorded and will be read aloud to the persons present.

A record or abstract with the following information shall be completed by the CO or designee as soon as the bids have been opened and read:

· Invitation number,
· Bid opening date,
· General description of procurement item,
· Names of bidders,
· Bid amount, and
· Other information required.
All information shall be entered into the record and the bid opening officer must certify the accuracy of the record and, accordingly, it shall be available for public inspection.

Evaluation of the bids must be made by the CO and a panel assembled by the PM who is responsible for the project.

The preservation of the integrity of the competitive sealed bid system dictates that award of contract must be made to the responsive, responsible bidder who submitted the lowest bid.  Occasionally, a reason exists to reject all bids prior to contract award.

The CO is responsible for ensuring that the bids conform to the terms and conditions of the solicitation, determine responsibility, and determine responsiveness.  The PM serves as the technical advisor to the contracting officer in making these determinations.

The CO shall make the final selection of a contractor in accordance with procurement laws and regulations.  This action is based on the assessment and judgment that the prospective contractor can perform successfully.  In this process, the following tools may be used:

· Pre-award surveys and solicitations,

· Debarred/suspended contractor list, and

· Previous performance reports.

The pre-award survey is an important tool for ensuring that the contract award will be made to an established contractor.  A careful investigation should be made into the contractor's previous contracts as to responsiveness, responsibility, quantity of work previously subcontracted, financial stability, bonding capability, attention to health and safety of workers and the public, and other unique characteristics required for the project.

6.1.4 Procurement Variations
The following are variations to the sealed-bid and negotiated procurement methods.

6.1.4.1 Design-Build
 This project delivery method provides both design and construction services under a single contract.  See Error! Reference source not found. and Error! Reference source not found.  These projects can be obtained through an RFP or IFB process.  A SOW without specifications or drawings is provided whereby the contractor is responsible for design and construction of the project.  This process is used when the project requirements are firm and the project is not of a highly technical nature.  This process usually eliminates a large volume of change orders and places the majority of the risk on the contractor through use of a ceiling price.  See FAR Part 36, Subpart 36.3
, Two-Phase Design-Build Selection Procedures, for procurement details.
6.1.4.2 Design-Bid Build

Design-Bid Build is a project delivery method in which the agency (Government) or owner holds separate contracts with separate entities for the design and construction of a project.  Design-Bid-Build is the traditional method for project delivery.
Construction Manager (Agent) and Construction Management at-risk , are variations of the Traditional Design-Bid-Build approach.  The Construction Management at-Risk is a project delivery method where design and construction contracts are separate contracts and final selection includes factors other than just lowest total construction cost.

There are three main sequential phases to the Design-Bid-Build delivery method:  the design phase, the bidding phase, the construction phase 
6.2 Preconstruction Conference
6.2.1 Overview
The final step before NOAA projects can begin is conduct of the pre-construction conference.  It should be held at the earliest possible date following the contract award.  The purpose of the conference is to get the contractor and the subcontractor(s) started smoothly.  Conference attendees are the Contractor, PM, IPT members, the designer who prepared the drawings and specifications, construction inspector(s), and other essential personnel.

Matters which should be discussed and clarified during this meeting are as follows:

a. Administrative instructions, correspondence routing, and authorities that may issue orders to the contractor. 

b.   Construction schedule submissions/updates and the sequence of work

c.   Shop drawing and other submittal review procedures

d.   Value engineering

e.   Long-lead time procurement items

f. Requirements for equipment storage

g. Maintenance areas, and material layout areas

h.  Contract modification procedures

i.   Supplier and subcontractor arrangements

j.   Progress and payment determinations

k.  Plans and specifications interpretations

l.  Site security, personnel badging, access limitations, and parking issues

m.  Sanitary facilities

n.  Construction utilities

o.  Environmental issues

p.  Access/outage requirements

q.  Housekeeping needs

r.  Davis-Bacon Act requirements

s.  As-Built requirements

6.2.2 Site Staging, Storage, and Security

At the pre-construction conference/meeting, it is important for the general contractor and subcontractors to understand the objectives, issues and responsibilities regarding on-site storage and staging, off-site storage, and security.  Contractor's staging and storage areas must be fenced in and clearly signed with the project name and telephone number of the daytime contact person.  Traffic in the area should be monitored and parking inside the staging area should be subject to an authorization process. 

All vehicles should be parked in established staging or parking areas.  Some construction activities may not require a staging area, but may require parking near the work site. Contractors/vendors performing this work may be required to obtain appropriate permits and park accordingly.  Rules should be established and enforced (i.e. subject to ticketing, booting, towing … et al) to limit the number of vehicles parked outside the pre-arranged staging or parking areas.  For sites having extremely limited space, off site parking with a shuttle bus service might be considered.

Delivery of building materials and large construction equipment, such as cranes, or cement mixers or pumpers to a construction site can cause a major disruption if not planned for in advance.  Deliveries should arrive before or after the normal workday traffic or on weekends.  Any major deliveries should be planned with the assistance of the Project Manager, who will determine the appropriate method notification and which pertinent individuals or departments to involve.  Placement of the delivered items should be coordinated as well for efficient later retrieval.

Emergency access into the site and on surrounding roadways must be maintained, so those emergency vehicles may drive in and around the site at any time. Temporary detours should be properly marked and manned.  Fire Lanes must remain open.

6.3 Contract Administration

Contract administration activities include the development of proper and accurate bid and contract documents, compliance with contract documents and specifications, enforcement of state and federal regulations, ensuring quality control, keeping and maintaining good project records.  All NOAA construction projects are required to be administered in compliance with applicable municipal, state and federal statutes and regulations and in accordance with the terms, conditions and specifications of the contract.

6.3.1 Submittals
Submittals are an essential element of construction projects.  They bridge the gap between the design requirements in the contract documents and the details necessary to fabricate and install portions of the work.

Submittals are those items submitted by the contractor to the NOAA Project Manager, as required by the contract documents.  These can include; the contract and submittal schedules, shop drawings, detail drawings, calculations, specifications, certifications, qualifications, test reports, product data, mix designs and material samples.  Before completion of the work, the contractor can make additional submittals; including as-built drawings and documents, guarantees, warranties, operations and maintenance manuals, and maintenance contracts, among others

The contractor prepares the submittal schedule (and coordinates it with the contract schedule) from which they or their subcontractors prepare shop drawings (subcontractors submit theirs to the contractor). The contractor then reviews and approves them for conformance with the contract documents and submits them to NOAA’s PM, who is responsible for reviewing and approving submittals, and for maintaining a file of approved submittals; either received directly from, or after being routed through the project design professional. At the completion of the work, the NOAA ‘Facility’ receives this file from PM.

The submittal schedule lists the events required by the contract documents for submission of shop drawings, product data, samples, and other items, which must be reviewed and approved by the Project Manager.  It shows the date that the approved documents are first received by the Project Manager (the submittal schedule must include enough time for complete review by the PM) and also when they are to be returned to the contractor. The submittal schedule must include time for the resubmission and review of incomplete, inadequate, or incorrect submittals.

Delays in processing submittals may result in delays to the project. To avoid delays, submittals must be adequately detailed, and submitted in a timely manner. Since the design professionals set the contract requirements, their involvement is vital to determining the conformity of the submittals to the contract documents. Conversely, the contractor’s performance depends on the timely processing of submittals by the design professional. Some common submittal process problems to avoid are:

· Deviation from the submittal schedule
· Untimely review and approval 
· Delays in performing the work
· Non-conformance with contract documents
· Processing of non-required submittals 
A successful submittal review process requires the collaborative effort of both the design professional and contractor. Proper procedures should be established and followed so that responsibility is allocated to the appropriate party and can be properly carried out. Review procedures should be clearly state the in the general conditions of the construction contract. [The standard form documents published by The American Institute of Architects (AIA)
, A201-1997, the Engineers Joint Contract Documents Committee (EJCDC)
, 1910-8, and the (AGC) Associated General Contractors of America
, AGC 200, all establish procedures for submittal review].

Submittals should also be reviewed with “reasonable promptness to avoid causing delay.” Those same documents require the design professional to review submittals in a timely manner. In addition, AIA A201-1997 has clauses that parallel all of the federal remedy granting clauses. Compare, FAR 52.243-5, “Changes & Changed Conditions,” with AIA A201-1997 Art. 7, “Changes in the Work.” Compare, FAR 52.242-14, “Suspension of Work,” with AIA A201-1997 Art. 14.3, “Suspension by Owner for Convenience.” Compare, FAR 52.236-2, “Differing Site Conditions,” with AIA A201-1997 Art. 4.3.4, “Claims for Concealed or Unknown Conditions.”

NOTE: A change in the requirements of the contract documents may lead to design defects. Submittal review is not an authorization for changes in the work. Changes should be accomplished through properly executed change orders, and not through the submittal review process. 

6.3.2 Requests for Information (RFI)

Construction documents (agreement, drawings and specifications), developed by the Architect and Design Engineer, document the conditions agreed upon between NOAA  and the Contractor and reflect the understanding that each party has with regard to constructing the project. At times, those agreements, drawings, and specifications don’t always adequately address every single matter and they may contain gaps, conflicts, or subtle ambiguities. More pressure than ever before is being placed on design/construction teams to deliver projects on time and within in budget. 
As with submittals, RFIs need to be passed by the design professional before being accepted by NOAA’s Project Manager. Like submittals, RFIs must be adequately detailed, and submitted in a timely manner. Since the design professionals set the contract requirements, their involvement is vital to determining the conformity of the RFIs to the contract documents. And, conversely, the contractor’s performance depends on the timely processing of RFIs by the design professional.

The goal of the RFI is to act as a partnering tool to resolve issues involving insufficiencies of quantity and/or quality, misinterpretations of project specifications and/or drawings or other misunderstandings or ambiguities. Limiting the need for RFIs also limits the need for contract Change Orders, which equates to project time and money.

The time involved in bringing closure to an RFI during the project construction phase is tremendous. Even for simple clarifications needed, the RFI processing time alone costs significant time and money, making the need for a structured system for processing and tracking the information exchange an imperative. The process requires that clear and well-understood mechanisms be in place to log and track requests, document the age of outstanding requests and actions to be taken on requests that have not been answered within the agreed period. An RFI form should be adopted for processing the information exchange and an RFI log should be utilized for tracking the forms. Double clicking on the Icon below provides access to such a form.
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The accompanying RFI log (kept by the NOAA PM) should show:

· the date each RFI was received from the Contractor

· the content (or gist) of the RFI

· the date it was forwarded to the A-E

· the number of days it was retained by A-E

· the response given by the A-E

· the date it was returned to the PM

· the Project Managers decision

· the date it was returned to the Contractor

6.4 GFE/GFP Procurement

Many facility projects include large or complex equipment components that may cause the following if furnished to the construction contractor:

· Significant cost savings,

· Avoidance of schedule problems, and

· Usage of surplus Government stocks.

In order to take full advantage of such opportunities, it is essential that the PM use the early planning effort to identify those high-cost and/or long-lead time equipment items when direct procurement by NOAA would provide distinct advantages during the construction of the project.

When GFP refurbishment or fabrication work will be accomplished by contract, the possibility of accelerating the delivery schedule should be studied.  It may be feasible to provide an alternative in the Invitation for Bid (IFB) that would allow early accomplishment and delivery of the GFP item well in advance of the scheduled date for the installation work.  The alternative for early delivery may encourage proposals from potential contractors who could use the flexibility in scheduling the GFP work to reduce their bids.

In proceeding with a plan for early delivery of GFP items, arrangements must be made for storage in a Government facility until the scheduled installation date.  Other important GFP considerations are as follows:

· Timely availability,

· Refurbishment costs,

· Relocation costs, and

· Reimbursement expenses (if any) from another Government agency.

GFP items, whether a new purchase or a transfer of excess from existing Government resources, will be described in the project documents and its recorded value used in record documentation.
6.5 Inspections

Tracking actual work progress versus planned work is a combination of day-to-day physical inspections and regular (at least weekly) discussions with the contractor.  Actual offsite inspection of progress is most important if a task on the critical path is dependent on the offsite activity for timely accomplishment.  The tracking of the physical progress in accomplishing the contract work shall include tracking and analysis of the composition and size of contractor workforce present at the job site(s).  Worker loading information provides an indication of progress by staff hours and dollars expended.  The daily inspections should not simply tabulate what is in place but should also identify planned activity that is not occurring.

The primary purpose of construction site inspection is to evaluate the accuracy, adequacy, and effectiveness of procedures, methods, controls, and operations of the contractor of record.

Construction work is evaluated based on proper engineering and implementation of approved plans, specifications, special provisions, contract provisions and applicable agency standards, instruction manuals, and operating procedures.  The inspection process involves preparation, data gathering, inspection activities, evaluation, documentation, report writing, communications, follow up activities and filing.  Prior to an inspection, the inspector should contact the project engineer and get acquainted with major issues and activities currently underway and on the project.  To improve efficiency and effectiveness, prior to visiting the job site, inspectors may prepare themselves by reviewing previous progress reports and plans, specifications and correspondence relevant to current site activities. 

6.6 Change Orders

6.6.1 The Changes Clause (FAR 52.243-4)

The "Changes" Clause of Construction Contracts provides that the Contracting Officer may unilaterally make changes in drawings and/or specifications within the general scope of the contract.  The Government reserves this right so that required modifications made after award of the basic contract can be incorporated during the construction period without delaying performance.  The documents directing such changes are called "change orders."  The clause further provides that if such change orders affect the contract time and/or price, an equitable adjustment shall be made and the contract modified accordingly.  This modification or "equitable adjustment" can be accomplished in essentially two ways.  If the contractor's representative and the Contracting Officer can reach agreement on the price and time adjustment that should be made as a result of the particular change in plans and specifications made under the clause, a bilateral modification will result.  On the other hand, if the parties cannot reach agreement, the Contracting Officer may issue a unilateral modification setting forth such price and/or time adjustments as he deems reasonable.  The burden is then on the contractor either to accept or to reject this unilateral price and/or time adjustment. But, in the meantime, he must proceed with the work under the modification.

6.6.2 Constructive Changes

Most constructive changes originate because of differences of opinion over the interpretation of the contract documents.  For example, the Contracting Officer may firmly believe that the questionable work is called for under the terms of the contract and will refuse to issue a formal change order because, in his opinion, a change is not required.  Should the Contracting Officer's interpretation or conclusion prove to be incorrect, relief can be granted the contractor under the constructive change theory.

In Government contract law the concept of constructive change is well established. It has been quite common for the Appeals Board to find that actions by Government representatives were changes, though not intended to be so.  Their decisions have recognized that an informal requirement for performance of additional work is substantially equivalent to a formal requirement and must be governed by similar principles.  The significance of constructive changes as a responsibility of the Government representative, and as a form of relief to the contractor should be recognized and understood by Government personnel so that they may be able to better identify conduct and action which may be interpreted as constructive change orders.

The Contracting Officer should see that all Government personnel having contact with the contractor recognize the limitations on authority and thus avoid unauthorized commitment of the Government.  Furthermore, the Contracting Officer should recognize that the courts are likely to hold that silence, on his part, may constitute "acquiescence" to the change if it can be shown that he had knowledge of the directions or interpretations given to the contractor.

6.6.3 The Value Engineering Clause (FAR 52.248-3)
The clause encourages the contractor to initiate and develop Value Engineering Change Proposals (VECP) for changing the drawings, designs, specifications, or other requirements of the contract that would result in savings to the Government by providing less costly items or methods than those specified without impairing any of the essential functions and characteristics, such as service life, reliability, economy of operation, ease of maintenance, and necessary standardized feature.  The incentive for the contractor to submit proposals is that he shares in the resultant savings.

6.6.4 Contract Modification Sources

The basic construction contract expressly sets forth the rights and obligations of the parties thereto.  The contractor has a duty within the time specified to complete the project prescribed by the detailed technical plans and specifications, and he must do this in accordance with the terms and provisions of the contract.  The Government has a legally enforceable right to this performance.  In return, the Government is bound to pay the contractor a firm‑fixed‑price for successful completion of this undertaking, and the contractor has a corresponding legally enforceable right to such payment.  If, after the basic contract comes into existence, any change is required to the contract, it will be accomplished by a contract modification. Modifications can be issued only by the Contracting Officer or the Administrative Contracting Officer.  Sources of modifications are discussed in the following subparagraphs.

6.6.4.1 User-Originated Modifications
User‑originated modifications develop because the user frequently needs something not specified in the basic contract. The user's mission or concepts may have changed since the basic contract was awarded, or perhaps further study of the facility, as designed, has convinced the user that some modifications are necessary to serve their mission requirement effectively.  In each of these situations it will be up to the user to initiate the administrative action that will finally result in a modification.  User‑initiated modifications are usually negotiated under the "Changes" clause which permits mutual modification of the contract.  If the modification is outside the scope of the contract, a supplemental agreement or separate contract may be appropriate.

6.6.4.2 Field-Originated Modifications
Some modifications, notably those issued pursuant to the "Differing Site Conditions" clause, are initiated as a result of physical conditions at the site that were not apparent until construction got underway‑‑for example, the forgotten utility line or the underground spring.  Another example of field‑originated modifications is found when the basic contract specifies a number of units and makes provision for price adjustment by modification for overrun or under-run (FAR 52.211‑18, Variation in Estimated Quantity).  Occasionally, design deficiencies will be discovered as construction progresses.  These also may be corrected by modifications initiated in the field.  Sometimes ambiguities or defects in the plans and/or specifications will become apparent during construction.  Field‑originated modifications are frequently used to resolve such inconsistencies.  These last two categories would normally be negotiated under the "Changes" clause. Administrative difficulties in the field can also result in Government‑caused delay requiring a modification under the "Default" or "Suspension of Work" clauses. Almost without exception, field‑originated modifications will be within the scope of the contract. 
6.6.4.3 Other Sources Modifications
Modifications may result from conditions beyond the control of the using service.  Thus, one or more of the events classified as excusable delay may occur, and a time extension modification will be required. 

Late delivery of Government‑ furnished property or faulty Government‑furnished property may require a modification under the terms of the "Government‑Furnished Property" clause.  Resolution of a dispute against the Government usually will result in the issuance of a modification.  An unforeseeable increase or decrease in certain taxes or the occurrence of some other event treated as a contingency may also require a modification.  In many of these instances, not only will a modification result from conditions beyond the control of the Government personnel concerned, but this modification will result despite their strong desire and best efforts to prevent it.

6.7 Commissioning

Commissioning of buildings is the systematic process of ensuring the complex array of equipment providing heating, cooling, ventilation, lighting, and other amenities in buildings is designed, installed, and tested to perform interactively and determined capable of being operated and maintained according to the design intent and the building owner’s operational needs.  It is useful to retain the services of an independent building commissioning agent before assuming beneficial occupancy of a new facility or closing out a construction contract.  A building commissioning agent can be an engineer or technician who specializes in building commissioning or a specific discipline or building system.  For example, an uninterruptible power supply (UPS) system could be commissioned by a building commissioning agent, or an electrical technician whose specialty is UPS systems.  The commissioning agent must have no conflict of interest with the general contractor or equipment manufacturer unless a manufacturer’s representative is the only individual qualified to satisfactorily test a building system or piece of equipment.

Historically, the term "commissioning" has referred to the process by which the heating, ventilation and air conditioning (HVAC) system of a building was tested and balanced according to established standards prior to acceptance by the building owner. The HVAC commissioning did not include other building systems which did not directly affect the performance of the HVAC systems. Total Building Commissioning is a process for achieving, validating and documenting that the performance of the total building and its systems meet the design needs and requirements of the owner.  Because all building systems are integrated, a deficiency in one component can result in sub-optimal operation and performance among other components.

The constructed facility is started up and each system and individual components undergo functional verification to determine compliance with the manufacturing, installation, and operating requirements of the contract documents. The facility undergoes a shakedown period in which the systems undergo performance verification to ensure that they perform over their operating range and deliver the expected performance in compliance with the design intent. The facility is occupied during which time the systems undergo continued performance testing to ensure performance over changing and dynamic conditions. 

Commissioning during construction is intended to achieve the following objectives: 

· Ensure that approved equipment and systems are manufactured and installed properly and functional testing is performed. 
· Provide performance testing validation for building systems. 
· Ensure that required O&M documentation is compiled and delivered. 
· Ensure that facility operating and maintenance staff are appropriately trained.
The final commissioning report is the primary record document for commissioning each building system or the total building. The report would include the final commissioning plan, the completed design intent document, the completed basis of design document, the design, contract documents and performance validation reports, and final commissioning finding and recommendations. 

6.8 Preparation for Occupancy

Selected NOAA construction projects will require a closeout plan.  The plan will detail the roles, responsibilities and authority of the personnel responsible for safe closeout of the project, identify all closeout approvals, document all permits, licenses and environmental data, specify post-closeout activities, cover termination of contracts, provide for the submission of adjustments to costs, and specify content of the closeout report, to include lessons learned.  Actions required for remedial restoration of the land and disposal of excess assets should be included in the closeout plan.  The plan shall also address training requirements, ensuring those responsible for the operation of the facility receive adequate operating procedures and training to ensure safe, compliant, and successful transition from construction closeout, through activation and start up.  The plan will address any transition documents, to include operations and maintenance manuals, as-built drawings, and warranties.

During the transition, the Project Manager should work closely with the Client Representative to complete acceptance testing and start-up.  Acceptance testing of the commissioning process is the final activity for assuring the functionality of fixed plant equipment and the interoperability of systems.  Some examples are the capability of the Building Management System to monitor and control set points, commissioning of the Heating Ventilation and Air Conditioning, and interoperability of the fire detection/suppression and building elevators to shutdown.

Transition of the project to operations concludes with final acceptance of the facility by the end user organization.  Final acceptance indicates the technical performance was demonstrated as acceptable and no further transition activities are necessary.  Preparation of the construction completion report is preceded by final payment to the contractor and final acceptance of the facility by NOAA  

6.8.1 Substantial Completion

The project may begin transition and turnover at the point when it is substantially complete.  This point may be defined in terms of beneficial occupancy, initial operating capability, or full operating capability.  For facility construction projects, beneficial occupancy is the point at which the facility is turned over to the user or occupants.  For environmental restoration projects, initial operating capability may be defined as the point when packaging and disposal of all waste is completed or at the transition to long-term maintenance and surveillance.  A project may also define the turnover point at full operational capability.  The point at which a project is considered substantially complete, whether classified as initial operational capability, full operational capability, beneficial occupancy or other milestone, is to be defined as part of the Performance Baseline.

6.8.2 Final Inspection

A pre-final inspection should be conducted when the contractor has substantially completed the work under the terms of the contract.  The purpose of the pre-final inspection is to determine if the technical provisions of the contract are in compliance and identify any items of work remaining to be completed.  NOAA personnel involved in a pre-final inspection would normally include the contracting officer’s representative (COR), construction inspector (CI), and Project Manager.  The COR will notify the contracting officer (CO) and all other personnel involved, in as many days in advance as possible, prior to the date desired to hold a pre-final inspection.  The COR will document the results of the pre- final inspection and furnish copies to the CO; then inform the contractor and the CO on the results of the inspection. 

A final inspection will be held when the contractor has completed the work under the terms of the contract.  The final inspection is for the purpose of determining if the contractor has fulfilled his/her contractual obligation and can be relieved of the project. Personnel involved in a final inspection normally include the CO, COR, CI, PM and the sponsors.  Results of the final inspection shall be recorded by the COR on an appropriate form.  Copies of the final inspection shall be furnished to the CO and PM.  At an appropriate time during the final inspection, the PM shall review the operation and maintenance plan with the contractor.
All construction documentation including job diaries, engineering field books, quantity computations, photographs, and as-built drawings shall be forwarded to the Contracting Officer within 60 days of completion of the job.

6.9 Post Occupancy Evaluation (POE)
A Post Occupancy Evaluation (POE) will be conducted for selected projects twelve months after the construction project has been beneficially occupied.  This period of time allows a sufficient amount of time for the customer to evaluate systems performance and aspects of project delivery.
6.9.1 Process

The process stage includes the following five activities:

· Complete the POE Questionnaire

· Analysis of the Completed Questionnaire

· Interview Key Stakeholders 

· Measure Performance

· Recommendations for Process Improvements

6.9.2 Complete POE Questionnaire

The POE is initiated with the Post Occupancy Questionnaire provided to the Client Representative by the Project Manager one year after delivery of the construction investment.  The Questionnaire is a two to three page document that is used consistently throughout NOAA for evaluation of construction investments.  This document will rate the quality of the construction investment provided to the Client Representative, in addition to the timeliness, responsiveness and customer service provided by the Project Manager during all phases of project delivery.

The Client Representative, in conjunction with all customer team members involved in the planning, design and construction of the construction investment, completes the POE Questionnaire.

6.9.3 Analyze Completed Questionnaire

The Project Manager and PPMD review the completed Questionnaire.  Areas for improvement are focused upon for follow up discussion with the Client Representative.  Corrective actions for areas of unsatisfactory performance will be decided upon and incorporated into future project plans.

6.9.4 Interview Key Stakeholders

The Project Manager and PPMD are responsible for interviewing all key stakeholders.  The interview objective is to develop an understanding of the project goals, objectives, benefits, and costs as described in business case and project plan developed in the Select Phase.  Areas for improvement indicated in the POE Questionnaire are to be discussed in depth.  These interviews determine how efficiently and effectively the construction investment was delivered and whether the objectives, goals, performance measures, and benefits have been achieved.  It is critical that the interview serves not specifically as a tool to identify project deficiencies, but also as a vehicle to identify successes that can be repeated in future project development and deployment.

6.9.5 Measure Performance

Reviewing all performance measurement documentation, specifically the Earned Value indices for schedule and cost performance, is the responsibility of PPMD.  Project performance measures are typically established in the Selection Phase and are compared to data generated during the Management Phase.
6.9.6 Recommendations for Process Improvements

PPMD reviews the POE Questionnaire results, information provided by key stakeholders and performance measurement analysis.  Best practices and lessons learned are documented and shared with all Project Managers, Client Representatives, and IPT members.  Corrective actions are proposed for deficiencies and successes are identified for incorporation into future construction project delivery processes.

6.10  LEED Certification Package
The LEED (Leadership in Energy and Environmental Design) Green Building Rating System® is a voluntary, consensus-based national standard for developing high-performance, sustainable buildings. 
LEED was created to:

· define "green building" by establishing a common standard of measurement 

· promote integrated, whole-building design practices 

· recognize environmental leadership in the building industry 

· stimulate green competition 

· raise consumer awareness of green building benefits 

· transform the building market 

LEED provides a complete framework for assessing building performance and meeting sustainability goals. Based on well-founded scientific standards, LEED emphasizes state of the art strategies for sustainable site development, water savings, energy efficiency, materials selection and indoor environmental quality. LEED recognizes achievements and promotes expertise in green building through a comprehensive system offering project certification, professional accreditation, training and practical resources. 
6.11 O&M Plan

The Life Cycle Cost of the facility must address the period beyond building delivery and punch list closeout.  Operations and Maintenance costs can account for 70% of the life cycle cost of a 40 year structure.  Every NOAA facility investment requires an Operations and Maintenance Plan submission before occupancy.  The plan should address:

Maintenance Concept; Government vs. Contracted.  The maintenance approach shall be described for the facility.  If leased, the description shall identify those services covered by the terms of the lease, those services not covered by the terms of the lease, the lease cost, any escalation clauses, the cost of the lease (rent payment), any automatic changes in the rent payment.  For owned facilities, the maintenance concept shall list the contracts to be put into place, the tasks to be performed in-house, the costs of contracts and in-house tasks.

O&M Deliverables during Construction and Occupancy segment.  NOAA Facility projects are sometimes complex and include extensive specialized equipment.  For such projects, it is essential that arrangements be made for preparation of instructions, training of personnel, and provision for spare parts and special tools needed to operate, maintain, and repair the facility and the utility support systems.  The arrangements to develop this capability are done in parallel with the associated design and construction effort.  These deliverables become part of the O&M Planning documents for the new facility.

In addition to the traditionally specified O&M documentation requirements, the Commissioning Contractor may prepare enhanced system manuals which would include the design intent document; detailed system schematics and control strategies; emergency procedures; etc.  All of this information could be used in development of on-going training materials for the facility. The final commissioning report includes a narrative of the commissioning process as applied to that particular project; the design intent document; blank verification test procedures and system readiness checklists for future use; documentation of actual meeting notes, test reports, corrective action reports, and other correspondence. 

Vendors.  If not included in other documentation, any equipment vendors and local points of contact should be listed and made available to the likely callers.

Warranty Information.  For new buildings, the plan must include all warranty information and points of contact.

Lease Terms and Coverage.  For leased facilities, the lease document itself should be a part of the planning documentation.  In addition, a matrix or chart (if not included in the lease) should be included to identify included and excluded services.  Excluded services should then be handled in the same manner as such services for owned facilities.

Annual Plan.  The annual plan is more applicable to an owned facility than to a leased facility, but would include those costs expected to be incurred over the upcoming FY in order to keep the facility maintained at a level commensurate with the mission and vendor or other recommended maintenance.  The plan should also include an allowance for emergency repair and maintenance.

Cyclic (2 Year through 20 Year) Plan.  The cyclic component is derived from the maintenance concept and vendor or other recommended maintenance for the facility.

Budget/Accounting Information.  If known, the Budget/Accounting information should be included in the Plan, specifically CBS data to be used on procurement documents.

Points of Contact.  Any additional points of contact (especially local) not otherwise included above.

Construction and Occupancy concludes with completion of the Move-In.




     � American Institute of Architects website, accessed September 2005, � HYPERLINK "http://www.aia.org/" ��http://www.aia.org/�





     �National Society of Professional Engineers website, accessed September 2005,  � HYPERLINK "http://www.nspe.org/�ejcdc/home.asp" ��http://www.nspe.org/�ejcdc/home.asp�





     �Associated General Contractors of America website, accessed September 2005, � HYPERLINK "http://www.agc.org/�index.ww" ��http://www.agc.org/�index.ww�
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