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The 3rd Edition of Denver Water’'s Capital Projects Construction Standards (CPCS) establishes
the minimum standard requirements for constructing Denver Water’s capital projects. It includes
General Conditions, Standard Technical Specifications, and Standard Details that are no longer
produced in the individual project Contract Documents. Project-specific changes and additions

to the CPCS, in the form of the Supplementary Technical Specifications, along with bidding and

other contract requirements and detailed drawings, will be prepared separately for each project.

Denver Water is not responsible for the use of any portion of this document by any public
agency or private entity. No representation or warranty of any kind is made concerning the
accuracy, completeness, suitability, or utility of any information or product referenced in this

document, and Denver Water assumes no liability arising from such use.

Denver Water may issue periodic revisions or may revise and reprint the entire document at its
discretion. The CPCS is available online:

http://www.denverwater.org/DoingBusinesswithUs/EngineeringOverview/CPCS/
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GENERAL CONDITIONS

ARTICLE 1--DEFINITIONS

Wherever used in these General Conditions or in other Contract Documents, the following terms shall have the meanings
indicated herein, which are applicable to both singular and plural forms thereof.

Addenda--Written or graphic instruments issued prior to the opening of Bids that clarify, correct, or change the Bidding
Documents or the Contract Documents.

Agreement--The written document between the OWNER and the CONTRACTOR that covers the Work to be performed; other
Contract Documents shall be attached and made a part thereof. Defined herein as “Contract.”

Allowances--Items of Work that cannot be definitively quantified prior to the actual performance of the Work. Allowances are
provided for items of Work that are anticipated to occur.

Amendment--A document modifying the Construction Documents to add Work not originally included in the Contract
Documents; synonymous with Written Amendment.

Application for Payment--The document used by the CONTRACTOR to request progress or final payments, includes
supporting documentation required by the Contract Documents.

Asbestos--Any material that contains more than 1% Asbestos and is friable or is releasing fibers into the air above current
action levels established by the Occupational Safety and Health Administration (OSHA).

As-Builts--As-Built Drawings are Final For Construction Drawings modified to show the as-constructed or as-built condition of
the Work. These Drawings reflect the changes made in the Specifications and Final For Construction Drawings during the
construction process, and are based on redlined drawings provided by the CONTRACTOR and the Construction Project
Inspector. The completed As-Built Drawings are also known as Record Drawings.

Bid--The Bidder’s offer or proposal, submitted on the prescribed form, setting forth the prices for the Work to be performed.
Bid Package--Applicable to CMAR and CM/GC Contracts. A biddable component of a Work Package.
Bidder--Any person, firm, or corporation submitting a Bid for the Work.

Bidding Documents--The advertisement or Invitation to Bid, Instructions to Bidders, the Bid form, and the proposed Contract
Documents (including Addenda issued prior to the receipt of Bids).

Bidding Requirements--The advertisement or Invitation to Bid, Instructions to Bidders, and the Bid form.
Board--Synonymous with OWNER.
Bonds--Bid, performance and payment bonds, and other instruments of security.

Capital Projects Construction Standards (CPCS)--Includes General Conditions, Standard Technical Specifications, and
Standard Details that are no longer a part of individual project Contract Documents.

Change Order--An Agreement between the OWNER and the CONTRACTOR that authorizes an addition, deletion, or revision
in the Work or an adjustment in the Contract Time or Contract Price that is issued on or after the Effective Date of the
Agreement.

Chief Engineering Officer--The person designated by Denver Water to lead its Division of Engineering and Construction.
Claim--A written demand for payment of money, extension of time, or other relief allowed by this Contract.
CMI/GC--Construction Manager/General Contractor alternative delivery method.

CMAR--Construction Manager At Risk alternative delivery method.

Conformed Documents--Synonymous with Final for Construction Documents.

Construction Project Manager--The authorized representative of the ENGINEER assigned to the site, or any part thereof, to
observe the Work and to perform certain other obligations of the ENGINEER.

Contract--Synonymous with Agreement.
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Contract Documents--The Agreement, the Addenda, the CONTRACTOR's Bid (including documentation accompanying the
Bid and any post-Bid documentation submitted prior to the Notice of Award) when attached as an exhibit to the Agreement,
the Notice to Proceed, the Bonds, these General Conditions, the Supplementary Conditions, the Specifications, and the
Drawings identified as “Contract Documents” in the Agreement, together with Written Amendments, modifications, and
supplements incorporated into a Change Order on or after the Effective Date of the Agreement and any other documents that
are designated “Contract Documents” by the OWNER. No one part of the Contract Documents shall constitute the Contract or
Agreement; the whole, taken together, shall be the Agreement between the parties.

Contract Price--The amount payable by the OWNER to the CONTRACTOR for the completion of the Work in accordance
with the Contract Documents as stated in the Agreement.

Contract Time--The number of days (computed as indicated in Paragraph 17.2.) or the dates stated in the Agreement for the
completion of the Work.

CONTRACTOR--The person, firm, or corporation with whom the OWNER has entered into the Agreement to perform the Work.

Cost Loaded Schedule (CLS)--A detailed schedule of individual activities required to complete the Work and associated cost
that the CONTRACTOR anticipates requesting partial payment for as the activity is progressively completed. References to
schedule or construction schedule shall mean CLS. The activities and associated costs in the CLS shall be equal to the Contract
Price.

Day--Calendar day.

Defective--An adjective used to refer to Work that is unsatisfactory, faulty, or deficient; fails to conform to the Contract
Documents; fails to meet the requirements of any inspection, reference standard, test, or approval referred to in the Contract
Documents or has been damaged prior to the final payment (unless responsibility for the protection thereof has been assumed
by the OWNER in accordance with this Agreement).

Denver Water--The property and personnel under the control of the City and County of Denver, acting by and through its Board
of Water Commissioners.

Direct Work--Applicable to CM/GC Contracts. Also known as Direct Cost, the actual construction Work performed on the
Project. This includes subcontracts, material purchases, and equipment purchases; Self Perform Work includes labor,
materials, equipment, and construction equipment.

Drawings--The Drawings that show the scope, extent, and character of the Work to be furnished and performed by the
CONTRACTOR which have been prepared or approved by the ENGINEER and are referred to in the Contract Documents.
Shop Drawings are not Drawings as so defined.

Effective Date of the Agreement--The date indicated in the Contract on which it becomes effective. If no such date is
indicated, the date on which the Agreement is signed and delivered by the last of the two parties to sign and deliver.

ENGINEER--The Chief Engineering Officer or the Chief's authorized representative.

Engineering Standards--Standards promulgated by the CEO/Manager of Denver Water and administered by the Chief
Engineering Officer, as amended from time to time, that provide uniform requirements for the installation, operation, and
maintenance of water facilities and the materials and equipment used for such facilities.

Fee--Applicable to CMAR and CM/GC Contracts. An amount specifically identified in the Guaranteed Maximum Price that the
parties have agreed the OWNER will pay to the CONTRACTOR for performing the Work in addition to the cost of the Work
itself.

Field Order--A written directive issued by the ENGINEER for the implementation of minor changes to the Work (in accordance
with Paragraph 9.5.). This directive does not involve a change in the Contract Price or the Contract Time.

Final Completion--All Work has been completed in the opinion of the ENGINEER as evidenced by the ENGINEER’s definitive
letter certifying “Final Completion” in accordance with the Contract Documents. Award of Final Completion by the ENGINEER
to the CONTRACTOR first requires the CONTRACTOR to provide the ENGINEER with final versions of applicable project
paperwork including Submittals, operation and maintenance manuals, as-builts, and the completion of operational testing and
associated paperwork.

Final for Construction--The Agreement, exhibits to the Agreement, these General Conditions, Supplementary Conditions,
Specifications, and Drawings that have been modified to include any addendum items; the final version of issued for
construction; synonymous with Conformed Documents.
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Guaranteed Maximum Price (GMP)--The total sum that is mutually accepted by the OWNER and the CONTRACTOR for a
Work Package Proposal. The CONTRACTOR shall be responsible for costs in excess of the mutually accepted sum.

Hazardous Chemicals--Chemicals that contain substances that can burn, explode, have toxic release hazards, or may cause
other damage to persons or property. Hazardous chemicals may include, but are not limited to, aqua ammonia, chlorine (liquid
and gas), oxygen (liquid), hydrofluosilicic acid (liquid fluoride), sodium fluorosilicate (fluoride), potassium permanganate, 50%
caustic soda solution, and aluminum sulfate in aqueous solution with sulfuric acid (alum).

Hazardous Substances--Hazardous Materials and Hazardous Wastes, as defined by the Occupational Health and Safety
Administration (OSHA) and the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) that
include, but are not be limited to, Asbestos, PCBs, Petroleum, Hazardous Waste, and Radioactive Material.

Hazardous Waste--The term shall have the meaning provided in 8 1004 of the Solid Waste Disposal Act (42 U.S.C. § 6903).

Indirect Work--Applicable to CM/GC Contracts. Work that is necessary to complete the Project beyond the cost of Direct Work
and is limited to allowable general conditions costs, project Fees, CONTRACTOR’s Bonds, CONTRACTOR's insurance, and
permit costs; also known as Indirect Cost.

Laws or Regulations--Any applicable laws, rules, regulations, ordinances, codes, and orders of any governmental bodies,
agencies, authorities, and courts having jurisdiction.

Lump Sum--A payment procedure under which the OWNER agrees to pay the CONTRACTOR a specified amount for
completing the Work including a cost breakdown at the time of invoicing.

Manufacturer--A person, group, company, or fabricator who has a contract with the CONTRACTOR or Subcontractor to
produce goods or products to be incorporated into the Work.

Mark-Up--The portion of the total contract amount that is not directly attributable to the cost of the Work including, but not
limited to, overhead and profit.

Milestone--A principal event specified in the Contract Documents that relates to an intermediate completion date or a time
prior to the Substantial Completion of the Work.

Notice of Award--The written notice by the OWNER to the apparent successful Bidder stating that upon compliance by the
apparent Successful Bidder with the terms and conditions precedent enumerated therein, within the time specified, as part of
the Contract Agreement. Once accepted, the OWNER will sign and deliver the Agreement.

Notice to Proceed--A written notice provided by the OWNER to the CONTRACTOR that fixes the date on which the Contract
Time will begin and on which the CONTRACTOR shall initiate performance of its obligations under the Contract Documents.

OWNER--The Board of Water Commissioners of the City and County of Denver, which is formally designated as the City and
County of Denver, a municipal corporation of the State of Colorado, acting by and through its Board of Water Commissioners
that is at times referred to as "Board” or “Denver Water."

OWNER’s Consultant--The person, firm, or corporation retained by the OWNER to provide engineering services as the
OWNER'’s independent professional associate.

Partial Utilization--Use by the OWNER of a substantially completed part of the Work for the purpose for which it is intended,
or a related purpose, prior to Substantial Completion for the Work.

PCBs--Polychlorinated biphenyls.

Petroleum--Petroleum, including crude oil, or any fraction thereof that is liquid at standard conditions of temperature and
pressure [60° Fahrenheit (15.6° Celsius) and 14.7 pounds per square inch absolute (100 kilo Pascals)]. Examples: Fuel oil, oil
sludge, oil refuse, gasoline, kerosene, and oil mixed with other non-Hazardous Waste and crude oils.

Plans--Synonymous with Drawings when used in Contract Documents.
Potential Fire, Explosion, or Toxic Release Hazards--The chemicals agua ammonia and chlorine (or liquid chlorine).

Project--The total construction of the Work to be provided under the Contract Documents or a part of the Work as indicated
elsewhere in the Contract Documents.

Radioactive Material--Source, special nuclear, or byproduct material as defined by the Atomic Energy Act of 1954 (42 U.S.C.
§ 2011 et seq.) and as regulated by the Colorado Department of Public Health and Environment (CDPHE).
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Record Documents--The documents, certifications, Drawings, and other information related to the Work, materials, and
equipment the CONTRACTOR and the ENGINEER required and used to complete the Work that reflect the final condition of
the Work.

Request for Information (RFI)--A standard process primarily used to gather information to make a decision, confirm the
interpretation of a detail, Specification, or note on the construction drawings, or to secure a documented directive or clarification
needed to continue work.

Samples--Physical examples of materials, equipment, or workmanship that are representative of some portion of the Work
and establish standards by which such portion of the Work will be judged.

Shop Drawings--All drawings, diagrams, illustrations, schedules, and other data or information specifically prepared or
assembled by or for the CONTRACTOR and are submitted by the CONTRACTOR to illustrate some portion of the Work.

Specifications--Those portions of the Contract Documents that consist of written technical descriptions of materials,
equipment, construction systems, standards, and workmanship as applied to the Work and certain administrative details
applicable thereunto. Standard Specifications that are not included in a project's Contract Documents are provided in the
Capital Projects Construction Standards (CPCS).

Subcontractor--An individual, firm, or corporation that has a contract with the CONTRACTOR or with any other Subcontractor
for the performance of a portion of the Work at the site.

Submittals--Shop Drawings, Samples, drafts, information, manuals, warranties, documents, and the like furnished to the
ENGINEER by the CONTRACTOR, or by the Supplier through the CONTRACTOR, as required by the Contract Documents.

Substantial Completion--The Work (or a specified part thereof) has progressed to the point where it is sufficiently complete
in the opinion of the ENGINEER as evidenced by the ENGINEER's definitive letter certifying “substantial completion.” It is
sufficiently complete, in accordance with the Contract Documents, so that the Work (or specified part) can be utilized for the
purposes for which it is intended; or if there be no such letter issued, when final payment is due in accordance with Paragraph
14.14. The terms "substantially complete" and "substantially completed" as applied to any Work refer to Substantial Completion
thereof.

Supplementary Conditions--The part of the Contract Documents that amends or supplements these General Conditions.
The Supplementary Conditions are a component of the Supplementary Technical Provisions.

Supplementary Technical Provisions--The part of the Contract that amends or supplements the General Conditions,
Technical Specifications, and/or Standard Details contained in the Capital Projects Construction Standards (CPCS).

Supplier--A distributor, material man, or vendor who has a contract with the CONTRACTOR or Subcontractor to furnish
materials or equipment to be incorporated into the Work.

Surety--A corporate entity authorized to do business in the State of Colorado, which executes as Surety thereon any Bond
filed with the OWNER pursuant to these Contract Documents by the Bidder or the CONTRACTOR.

Total Project Cost--Applicable to CMAR and CM/GC Contracts. The estimate of cost agreed to by the OWNER and the
CONTRACTOR and the maximum total cost the OWNER will pay to the CONTRACTOR for the project. Change Orders modify
the Total Project Cost. Costs incurred by the CONTRACTOR in excess of the Total Project Cost, which includes any approved
Change Orders, will be at the cost and risk of the CONTRACTOR.

Undefined Holds--Applicable to CMAR Contracts. An amount specifically identified in the GMP that the parties have agreed
the OWNER will pay to the CONTRACTOR for performing Work that is not within the scope of the Subcontractors’ Work.

Underground Facilities--Pipelines, conduits, ducts, cables, wires, manholes, vaults, tanks, tunnels or other such facilities or
attachments, and any encasements containing such facilities that have been installed underground to furnish any of the
following services or materials: Electricity, gases, steam, liquid petroleum products, telephone or other communications, cable
television, sewage and drainage removal, traffic or other control systems or water.

Unit Price Work--Work to be paid for based on component prices.

Work--The entire completed construction, or the various separately identifiable parts thereof, that are required to be furnished
under the Contract Documents. Work includes and is the result of performing services, furnishing labor, furnishing and
incorporating materials and equipment into the construction, performing or furnishing services, and furnishing documents as
required by the Contract Documents.
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Work Change Directive--A written order to the CONTRACTOR, issued on or after the Effective Date of the Agreement and
signed by the Construction Project Manager, that requires an addition, deletion, or revision in the Work, is in response to
differing or unforeseen physical conditions under which the Work is to be performed as provided in the Agreement, or is in
response to emergencies under the Agreement. A Work Change Directive may not change the Contract Price nor the Contract
Times, but it is evidence that the parties expect that the change directed or documented by a Work Change Directive will be
incorporated in a subsequently issued Change Order following negotiations by the parties as to its effect, if any, on the Contract
Price or Contract Time as provided in the Agreement.

Work Package--Applicable to CMAR and CM/GC Contracts. The set of documents, including Drawings and Specifications,
that describes a phase of the total Work upon which a GMP is based.

Written Amendment--A change to the Contract Documents that is signed by the OWNER and the CONTRACTOR on or after
the Effective Date of the Agreement. The change normally addresses non-engineering or non-technical aspects of the Contract
Documents, it may also add Work to the scope of the Contract; synonymous with Amendment.

ARTICLE 2--PRELIMINARY MATTERS

Delivery of Bonds:

2.1. When the CONTRACTOR delivers the executed Agreements to the ENGINEER, the CONTRACTOR shall also
deliver to the ENGINEER such Bonds and Certificates of Insurance as the CONTRACTOR may be required to furnish
in accordance with ARTICLE 5.

Copies of Documents:

2.2. The ENGINEER will furnish to the CONTRACTOR pdfs of the Conformed Contract Documents, one copy of the
Specification, one full sized set of the Final for Construction Drawings and two reduced sized sets of the Final for
Construction Drawings (unless otherwise specified in the Supplementary Conditions) for the execution of the Work.
Additional copies shall be the responsibility of the CONTRACTOR. The OWNER may elect to furnish electronic
access of Contract Documents to the CONTRACTOR.

Commencement of Contract Time; Notice to Proceed:

2.3. The Contract Time will commence on the Date indicated in the Notice to Proceed. A Notice to Proceed may be given
at any time within 45 days after the Effective Date of the Agreement.

Starting the Project:

2.4, The CONTRACTOR shall begin the Work on the date when the Contract Time commences. No Work shall be
permitted at the site prior to the start date. The CONTRACTOR shall perform the Work in accordance with Contract
Documents that are “Conformed” and Drawings that are marked “Final for Construction” only.

Before Starting Construction:

2.5. Before undertaking each part of the Work, the CONTRACTOR shall carefully study and compare the Contract
Documents and check and verify pertinent figures shown thereon in addition to applicable field measurements. The
CONTRACTOR shall report, in writing, to the Construction Project Manager any conflict, error, or discrepancy that
the CONTRACTOR may discover within 7 days and shall obtain a written interpretation or clarification from the
Construction Project Manager before proceeding with any Work affected thereby; however, the CONTRACTOR shall
not be liable to the OWNER for the failure to report any conflict, error, or discrepancy in the Contract Documents,
unless the CONTRACTOR had actual knowledge thereof or should reasonably have known thereof.

2.6. Within 30 days after the date of the Notice to Proceed, or as specified in the Contract Documents, the CONTRACTOR
shall submit the following to the Construction Project Manager for review:

2.6.1. A CLS as detailed in the Specifications. The final CLS, submitted and reviewed in accordance with
Paragraph 2.9., shall provide an orderly progression of the Work to completion within the Contract Time.
Such submittal of an approved CLS by the CONTRACTOR will be a prerequisite for any extension of
Contract Time pursuant to ARTICLE 12. The ENGINEER's review of the CLS will neither impose upon
the ENGINEER the responsibility for the progress or scheduling of the Work nor relieve the
CONTRACTOR from any responsibility thereof. Time that elapses while the CONTRACTOR obtains
approval of a submitted CLS is not a basis for an extension of Contract Time or an increase in Contract
Price as long as the ENGINEER or the OWNER’s Consultant has acted in accordance with Specification
01 33 00.
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2.6.2. A 30 day preliminary progress schedule detailing those activities that will take place after the Pre-
Construction Meeting and before submittal of the CLS. On-site Work may be prohibited until submission
and approval of this schedule by the ENGINEER.

2.6.3 A preliminary cost sheet that indicates the predicted change order pricing including labor rates and
burdens, equipment rates, mark-ups, overhead and profit, and insurance and bond costs, unless directed
otherwise by the ENGINEER.

264 A safety plan may be required that includes a project-specific risk mitigation plan designed to mitigate
those project-specific risks identified in the Contract Documents, in addition to typical construction safety
information.

Before the Notice to Proceed is issued, the CONTRACTOR shall deliver to the ENGINEER certificates (and other
evidence of insurance requested by the OWNER) that the CONTRACTOR is required to purchase and maintain in
accordance with ARTICLE 5.

Pre-Construction Meeting:

2.8.

Before the CONTRACTOR starts Work at the site, a meeting attended by the CONTRACTOR, the Construction
Project Manager, the ENGINEER, and others considered appropriate by the parties will be held to discuss the items
referred to in Paragraph 2.6.; to discuss administration and communication procedures including handling Shop
Drawings, operations and maintenance manuals, and other Submittals; for processing Applications for Payment; and
to establish a working understanding between the parties as to the Work.

Finalizing Schedules:

2.9.

At least 10 days prior to the submission of the first Partial Payment Application, a meeting will be held, in accordance
with Paragraph 2.6, to finalize the CLS submitted. The meeting shall be attended by the CONTRACTOR, the
ENGINEER, and others, as appropriate.

Effect of CONTRACTOR’s Failure to Submit Information:

2.10.

The CONTRACTOR acknowledges that its submittal of the information required, as listed above, is necessary for
subsequent determinations regarding the issuance of Change Orders and Work Directive Changes and that failure
to submit this information creates a rebuttable presumption that no Change Order or Work Directive Change is due.

ARTICLE 3--CONTRACT DOCUMENTS: INTENT, AMENDING, REUSE

Intent:

3.1.

3.2.

The Contract Documents will comprise the entire Agreement between the OWNER and the CONTRACTOR
concerning the Work. The Contract Documents are complementary, i.e., what is called for by one is as binding as if
called for by all. The Contract Documents will be construed in accordance with the laws of the State of Colorado. This
Contract is and shall be deemed to be performable in the City and County of Denver, notwithstanding that the parties
may find it necessary to take action in furtherance of or compliance with the Contract outside said City and County.
Disputes between the OWNER and the CONTRACTOR will be resolved by an administrative hearing as set forth in
ARTICLE 16.

The CONTRACTOR shall not utilize the Contract Documents for purposes unrelated to the performance of Work
hereunder and shall not make the Contract Documents available to the general public, this includes availability
through the CONTRACTOR'’s promotional materials or website. The CONTRACTOR shall immediately inform the
OWNER if the CONTRACTOR becomes aware that any of its Subcontractors or employees has disclosed any of the
Contract Documents.

The CONTRACTOR's use of the Contract Documents shall be strictly limited to the terms of any project-specific
Disclosure Agreement.

The intent of the Contract Documents is to describe a functionally complete Project (or a part thereof) to be
constructed in accordance with the Contract Documents. Any Work, materials, or equipment that may reasonably be
inferred from the Contract Documents or from prevailing custom or trade usage as being required to produce the
intended result shall be furnished and performed whether or not specifically stated. When words or phrases that have
a well-known technical, construction industry, or trade meaning are used to describe Work, materials, or equipment,
such words or phrases will be interpreted in accordance with that meaning. Clarifications and interpretations of the
Contract Documents will be issued by the ENGINEER as provided in Paragraph 9.4. The Contract Documents may
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reference specific details in the CPCS or requirements in the Engineering Standards. Where references are not
specifically identified, the CONTRACTOR shall refer to the CPCS and the Engineering Standards and incorporate
these standard details, standard drawings and engineering standards into the Project, or the CONTRACTOR shall
obtain ENGINEER approval of proposed alternatives that meet the minimum standard requirements for constructing
capital projects similar to the references listed in the CPCS and the Engineering Standards.

3.3. Reference to Standards and Specifications of Technical Societies: Reporting and Resolving Discrepancies:

3.3.1. The reference to standards, Specifications, manuals, or codes of any technical society, organization, or
association or to Laws or Regulations of any governmental authority, whether such reference be specific
or implied, means the latest standard, Specification, manual, code, Law, or Regulation in effect at the time
of Bid opening (or, on the Effective Date of the Agreement if there were no Bids), except as may be
otherwise specifically stated in the Contract Documents.

3.3.2. If the CONTRACTOR discovers any conflict, error, ambiguity, or discrepancy within the Contract
Documents and any provision of any Law or Regulation applicable to the performance of the Work, of any
such standard, Specification, manual, or code or of any instruction of any Supplier referred to in Paragraph
6.5., the CONTRACTOR shall report it to the Construction Project Manager, in writing, within 48 hours
and the CONTRACTOR shall not proceed with the Work affected thereby (except in an emergency as
authorized by Paragraph 6.22.) until a Written Amendment or supplement to the Contract Documents has
been issued by one of the methods indicated in Paragraph 3.4. or 3.5.; provided, however, that the
CONTRACTOR will not be liable to the OWNER for failure to report any such conflict, error, ambiguity, or
discrepancy unless the CONTRACTOR knew or reasonably should have known thereof.

3.3.3. Except as otherwise specifically stated in the Contract Documents, or as may be provided by Written
Amendment or supplement thereto, issued by one of the methods indicated in Paragraph 3.4. or 3.5, the
provisions of the Contract Documents shall take precedence in resolving any conflict, error, ambiguity, or
discrepancy between the provisions of the Contract Documents and:

3.33.1. Reference to standards, Specifications, manuals, or codes of any technical society,
organization, or association, or to Laws or Regulations of any governmental authority, whether
such reference be specific or by implication, shall mean the latest standard, Specification,
manual, code, Law, or Regulation in effect at the time of opening the Bids (or, on the Effective
Date of the Agreement if there were no Bids), except as may be otherwise specifically stated
in the Contract Documents.

3.3.3.2.  The provisions of any such Laws or Regulations applicable to the performance of the Work
(unless such an interpretation of the provisions of the Contract Documents would result in the
violation of such Laws or Regulations).

No provision of any such standard, Specification, manual, code, or instruction shall be effective
to change the duties and responsibilities of the OWNER, the CONTRACTOR, the ENGINEER,
or any of their Subcontractors, consultants, agents, or employees from those set forth in the
Contract Documents, nor shall it be effective to assign to the OWNER, the ENGINEER, or any
of the OWNER'’s Consultants, agents, or employees any duty or authority to supervise or direct
the furnishing or performance of the Work or any duty or authority to undertake responsibility
that is inconsistent with the provisions of Paragraph 9.13. or any other provision of the Contract
Documents.

In the case of a conflict or a discrepancy, the following hierarchal list dictates the order of

precedence:

a. Change Orders, Amendments, and Work Change Directives

b. RFIs and Field Orders

c. Project-Specific Specifications

d. P&IDs, Contract Drawings, or other Record Drawings

e. Contract Drawings — Dimensions on Drawings shall govern over scale Drawings
f.  Submittals, Shop Drawings

g. Verbal Direction
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In the event an item of Work is described differently in two or more locations on the Drawings,
request clarification from the Construction Project Manager.

Amending and Supplementing Contract Documents:

3.4.

3.5.

The Contract Documents may be amended to provide for additions, deletions, and revisions in the Work, or to modify
the terms and conditions thereof, in one or more of the following ways:

34.1. A formal Written Amendment,
3.4.2. A Change Order (pursuant to Paragraph 10.4.), or
3.4.3. A Work Change Directive (pursuant to Paragraph 10.1.).

In addition, the requirements of the Contract Documents may be supplemented and minor variations and deviations
in the Work may be authorized in one or more of the following ways:

3.5.1. A Field Order issued (pursuant to Paragraph 9.5 or 10.1.),
3.5.2. The ENGINEER's approval of a Submittal (pursuant to Paragraphs 6.25. and 6.26.), or
3.5.3. The ENGINEER's written interpretation or clarification (pursuant to Paragraph 9.4).

Reuse of Documents:

3.6.

The CONTRACTOR, Subcontractor, Supplier, or other person or organization performing or furnishing any of the
Work under a direct or indirect contract with the OWNER shall not have nor shall they acquire any title to or ownership
rights in any of the Drawings, Specifications, or other documents (or copies thereof) prepared by or bearing the seal
of the ENGINEER. They shall not reuse Drawings, Specifications, or other documents on extensions of the Project
or on any other project without the written consent of the ENGINEER and the OWNER's Consultant(s) (where
applicable), which consent may be conditioned upon specific written verification or adaptation by the ENGINEER and
the OWNER'’s Consultant(s) (where applicable).

ARTICLE 4--AVAILABILITY OF LANDS; SUBSURFACE AND PHYSICAL CONDITIONS; CONTROL POINTS

Availability of Lands:

4.1.

4.2.

The OWNER will furnish, as indicated in the Contract Documents, the lands upon which the Work is to be performed,
rights-of-way and easements for access thereunto, and such other lands designated for the use of the
CONTRACTOR. The OWNER will identify any encumbrances or restrictions not of general application but specifically
related to the use of lands so furnished with which the CONTRACTOR shall have to comply in performing the Work.
Easements for permanent structures or permanent changes in existing facilities will be obtained and paid for by the
OWNER, unless otherwise provided in the Contract Documents. The CONTRACTOR shall be responsible for
acquiring any additional lands for construction outside the limits of that provided by the OWNER. The CONTRACTOR
shall also provide for additional lands and access thereunto that may be required for temporary construction facilities
or the storage of materials and equipment.

Subsurface and Physical Conditions:
4.2.1. The CONTRACTOR shall refer to the following information regarding subsurface and physical conditions:

4.2.1.1. For Subsurface Conditions, the CONTRACTOR shall refer to those reports of explorations
and tests of subsurface conditions at or contiguous to the site that have been utilized by the
ENGINEER in preparing the Contract Documents; and

4.2.1.2. For Physical Conditions, the CONTRACTOR shall refer to those drawings of physical
conditions in or relating to existing surface or subsurface structures at or contiguous to the site
(except Underground Facilities) that have been utilized by the ENGINEER in preparing the
Contract Documents.
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4.2.2. Limited Reliance by the CONTRACTOR on Technical Data. The CONTRACTOR shall rely upon the
general accuracy of the "technical data" contained in the reports and drawings (referenced above), but
such reports and drawings are not themselves Contract Documents unless specifically identified as such.
"Technical data" is identified in appropriate sections of the Contract Documents. Except for such reliance
on "technical data," the CONTRACTOR shall not rely upon nor make any Claim against the OWNER, the
ENGINEER, or any of the OWNER’s Consultants with respect to:

4.2.2.1. The completeness of such reports and drawings for the CONTRACTOR's purposes including,
but not limited to, any aspects of the means, methods, techniques, sequences, and
procedures of construction to be employed by the CONTRACTOR and safety precautions and
programs incident thereunto, or

4.2.2.2.  Other data, interpretations, opinions, and information contained in such reports or shown or
indicated in such drawings, or

4.2.2.3. Any CONTRACTOR interpretation of or conclusion drawn from any "technical data" or any
such data, interpretations, opinions, or information.

4.2.3. Notice of Differing Subsurface or Physical Conditions. If the CONTRACTOR believes that any subsurface
or physical condition of the site that is uncovered or revealed is:

4.2.3.1.  Of such a nature as to establish that any "technical data" on which the CONTRACTOR is
entitled to rely upon as provided in Paragraphs 4.2.1. and 4.2.2. is materially inaccurate; or

4.2.3.2. Materially different from that shown or indicated in the Contract Documents; or

4.2.3.3.  Of an unusual nature and materially different from conditions ordinarily encountered and
generally recognized as inherent in work of the character provided for in the Contract
Documents;

then the CONTRACTOR shall, promptly (but no later than 5 days) after becoming aware thereof and
before further disturbing conditions affected thereby or performing any Work in connection therewith
(except in an emergency as permitted by Paragraph 6.22.), notify the Construction Project Manager, in
writing, about the condition. The written notification referenced above shall be titled “Notice of Potential
Differing Condition” and include a description of the basis for the CONTRACTOR'’s belief that a differing
condition exists; the effect of the condition on the Work; and any other facts available that are relevant to
the situation.

The CONTRACTOR shall not further disturb the conditions or perform any Work in connection therewith
(except as aforesaid) until receipt of a written order to do so. (The ENGINEER may issue such order prior
to issuing the ENGINEER'’s findings and conclusions described below).

424, The ENGINEER's Review. Upon receipt of the CONTRACTOR’s written notice (referenced above), the
ENGINEER will promptly schedule a meeting with the CONTRACTOR to discuss the items described in
the CONTRACTOR’s notice. The ENGINEER will also review the pertinent conditions, determine the
necessity of obtaining additional exploration or tests and the necessity for the CONTRACTOR to obtain
third-party analysis, and advise the CONTRACTOR, in writing, of the ENGINEER's findings and
conclusions.

4.25. Possible Contract Documents Change. If the ENGINEER concludes that a change in the Contract
Documents is required as a result of a condition that meets one or more of the categories in Paragraph
4.2.3., aWork Change Directive, a Field Order, or a Change Order will be issued as provided in ARTICLE
10 to reflect and document the consequences of such change.

4.2.6. Possible Price and Times Adjustments. If the ENGINEER concludes that an equitable adjustment in the
Contract Price, the Contract Time, or both, is required as a result of a condition that meets one or more
of the categories in Paragraph 4.2.3. and causes an increase or decrease in the CONTRACTOR's cost
of, or time required for performance of, the Work, a Work Change Directive, a Field Order, or a Change
Order will be issued as provided in this Agreement, subject to the following:

4.2.6.1.  Such condition must meet any one or more of the categories described in Paragraphs 4.2.3.1.
through 4.2.3.3., inclusive;
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4.2.6.2. A change in the Contract Documents pursuant to Paragraph 4.2.5. will not be an automatic
authorization of nor a condition precedent to entittement to any such adjustment;

4.2.6.3.  With respect to Work that is paid for on a Unit Price Basis, any adjustment in Contract Price
will be subject to the provisions of Paragraphs 9.10. and 11.9.; and

4.2.6.4. The CONTRACTOR shall not be entitled to any adjustment in the Contract Price nor the
Contract Time if:

426.4.1. The CONTRACTOR knew of the existence of such conditions at the time the
CONTRACTOR made a final commitment to the OWNER in respect to
Contract Price and Contract Time by the submission of a Bid or by becoming
bound under a negotiated Contract; or

4.2.6.4.2. The existence of such condition could reasonably have been discovered or
revealed as a result of any examination, investigation, exploration, test, or
study of the site and contiguous areas required by the Bidding Requirements
or Contract Documents to be conducted by or for the CONTRACTOR prior to
the CONTRACTOR's making such final commitment; or

4.2.6.4.3. The CONTRACTOR failed to give written notice within the timeframe required
by Paragraph 4.2.3. or a schedule required elsewhere in the Contract
Documents.

4.2.6.5. Ifthe ENGINEER and the CONTRACTOR are unable to agree on entittement to or the extent
of an equitable adjustment in the Contract Price or Contract Time related to the occurrence of
the above conditions, a Claim may be initiated as provided in ARTICLE 16. However, the
OWNER, the ENGINEER, and the OWNER’s Consultants shall not be liable to the
CONTRACTOR for any costs, losses, or damages sustained by the CONTRACTOR on, or in
connection with, any other project or anticipated project due to any alleged delay associated
with the Work.

4.3. Physical Conditions specifically consisting of Underground Facilities: In addition to Paragraph 4.2., the following shall
apply to Physical Conditions of the site that consist specifically of Underground Facilities:

4.3.1. Shown or Indicated: The information and data shown or indicated in the Contract Documents, with respect
to existing Underground Facilities at or contiguous to the site, is based on information and data furnished
to the ENGINEER by the OWNER, by the owners of such Underground Facilities, or others.

4.3.1.1. The OWNER will not be responsible for the accuracy or completeness of any such information
or data; and,

4.3.1.2. The CONTRACTOR shall have full responsibility for reviewing and checking such information
and data, for locating Underground Facilities shown or indicated in the Contract Documents,
for the coordination of Work with the owners of such Underground Facilities during
construction, for the safety and protection thereof as provided in Paragraph 6.19., and for
repairing any damage resulting from the Work, the cost of which will be considered as having
been included in the Contract Price. The CONTRACTOR shall perform this review, checking
and locating shown or indicated Underground Facilities prior to construction, with sufficient
lead time to allow the OWNER or the owners of Underground Facilities to correct or mitigate
interferences with the Work.

4.3.2. Not Shown or Not Indicated: If an Underground Facility exists at or is contiguous to the site that was not
shown or indicated in the Contract Documents and that the CONTRACTOR could not reasonably have
been expected to be aware of, the CONTRACTOR shall promptly, no later than 48 hours, after becoming
aware thereof and before performing any Work affected thereby (except in an emergency as permitted by
Paragraph 6.22.), identify the owner of the Underground Facility giving written notice thereof to that owner
and to the Construction Project Manager. The ENGINEER will promptly review the Underground Facility
to determine the extent to which the Contract Documents should be modified to reflect and document the
consequences of the existence of the Underground Facility and the Contract Documents may be amended
or supplemented as necessary. During such time, the CONTRACTOR shall be responsible for the safety
and protection of such Underground Facility as provided in Paragraph 6.19.
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The CONTRACTOR shall expect normal utility service lines to commercial and residential properties.
These include water, sewer, telephone, cable television, gas, and electric. Such lines will not normally be
shown in the Contract Documents. The CONTRACTOR shall not be entitled to any adjustment of Contract
Price or Contract Time associated with locating, avoiding, relocating, or repairing such services. The fact
that some or any of the service lines are shown on the Drawings is not a representation that service lines
are shown or indicated.

Control Points:

4.4, The ENGINEER will provide engineering surveys to establish primary control points for construction, which in the
ENGINEER's judgment are necessary to enable the CONTRACTOR to proceed with the Work. The CONTRACTOR
shall be responsible for laying out the Work (unless otherwise specified in the Contract Documents), shall protect and
preserve the established control points, and shall make no changes or relocations without the prior written approval
of the ENGINEER. The CONTRACTOR shall report to the ENGINEER whenever any control point is lost or destroyed
or requires relocation because of necessary changes in grades or locations. The CONTRACTOR shall be responsible
for the cost of the accurate replacement or relocation of such control points by professionally qualified personnel
selected or approved by the ENGINEER.

45. Hazardous Substances:

45.1. The OWNER will be responsible for any Hazardous Substances (e.g., Asbestos, PCBs, Petroleum,
Hazardous Waste, or Radioactive Material) uncovered or revealed at the site that were not shown or
indicated in Drawings or Specifications or identified in the Contract Documents to be within the scope of
the Work and that may present a substantial danger to persons or property exposed thereunto in
connection with the Work at the site. The OWNER will not be responsible for any such materials brought
to the site by the CONTRACTOR, Subcontractor, Suppliers, or anyone else for whom the CONTRACTOR
is responsible.

45.2. Upon discovery of a Hazardous Substance, the CONTRACTOR shall immediately (i) stop Work in
connection with such Hazardous Substance and in any area affected thereby (except in an emergency
as required by Paragraph 6.22.) and (ii) notify the ENGINEER (and thereafter confirm such notice in
writing). The ENGINEER will promptly determine the necessity for the OWNER to retain a qualified expert
to evaluate such Hazardous Substance or take corrective action, if any. The CONTRACTOR will not be
required to resume Work in connection with such Hazardous Substance or in any such affected area until
after the OWNER has obtained any required permits related thereunto and delivered to the
CONTRACTOR special written notice (i) specifying that any affected area is or has been rendered safe
for the resumption of Work or (ii) specifying any special conditions under which such Work may be
resumed safely. If the ENGINEER and the CONTRACTOR cannot agree as to entittement to or the
amount or extent of an adjustment, if any, in Contract Price or Contract Time as a result of such Work
stoppage or such special conditions under which Work will be resumed, the ENGINEER will make the
determination and the CONTRACTOR may dispute said determination through a Claim as provided in
ARTICLE 16.

4.5.3. If the CONTRACTOR does not agree to resume such Work based on a reasonable belief it is unsafe or
does not agree to resume such Work under special conditions after the receipt of such special written
notice, then the OWNER may order such portion of the Work that is in connection with such Hazardous
Substance or in such affected area to be deleted from the Work. If the ENGINEER and the
CONTRACTOR cannot agree as to entitlement to or the amount or extent of an adjustment, if any, in
Contract Price or Contract Time as a result of deleting such portion of the Work, then the ENGINEER wiill
make the determination and the CONTRACTOR may dispute the determination through a Claim as
provided in ARTICLE 16. The OWNER may have such deleted portion of the Work performed by the
OWNER's personnel, or others, in accordance with ARTICLE 7.

454, To the fullest extent permitted by Laws or Regulations, the OWNER will indemnify and hold harmless the
CONTRACTOR, Subcontractors, Consultants, and the officers, directors, employees, agents, other
Consultants, and Subcontractors of each of them from and against Claims, costs, losses, and damages
arising out of or resulting from such Hazardous Substance, provided that (i) any such Claim, cost, loss, or
damage is attributable to bodily injury, sickness, disease, or death or to injury to or destruction of tangible
property (other than the Work itself), including the loss of use resulting therefrom and (ii) nothing in this
Subparagraph 4.5.4. shall obligate the OWNER to indemnify any person or entity from and against the
consequences of that person's or entity's own negligence.
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45.5. The provisions of Paragraphs 4.2. and 4.3. shall not apply to Hazardous Substances uncovered or
revealed at the site.

Water Treatment Chemicals:

4.6.

For Work at Treatment Plants, operating chemical systems on the property where the Work is located may include,
but are not limited to, Aqua Ammonia, Chlorine (liquid and gas), Hydrofluosilicic Acid (liquid Fluoride), Potassium
Permanganate, 50% Caustic Soda Solution, Aluminum Sulfate in aqueous solution with sulfuric acid (Alum), Sodium
Fluorosilicate (Fluoride), and Ferric Chloride. Copies of the Safety Data Sheets (SDS) are available at the Work site.
Compliance with the required Environmental Health and Safety Program and Employee Safety Training as specified
in the Contract Documents is required.

Work performed in the vicinity of the aqgua ammonia and chlorine systems shall be performed only in the presence
of and with the assistance of the OWNER'’s plant operator. Control of CONTRACTOR’s entrance, presence, and
exit shall be the responsibility of the OWNER.

ARTICLE 5--BONDS AND INSURANCE

Performance and Other Bonds:

5.1.

5.2.

The CONTRACTOR shall furnish Performance and Payment Bonds, each in an amount at least equal to the Contract
Price, as security for the faithful performance and payment of the CONTRACTOR's obligations under the Contract
Documents. These Bonds shall remain in effect at least until one year after the date when final payment becomes
due, except as otherwise provided by Laws or Regulations or by any and all requirements imposed by the Contract
Documents. Bonds shall be in the forms prescribed by Laws or Regulations or by the Contract Documents, executed
by such sureties as are named in the current list of "Companies Holding Certificates of Authority as Acceptable
Sureties on Federal Bonds and as Acceptable Reinsuring Companies" as published in Circular 570 (as amended) by
the Audit Staff Bureau of Accounts, U.S. Treasury Department, and rated "A-" or better by A. M. Best Company.
Bonds signed by an agent shall be accompanied by a certified copy of the authority to act. The Bid package shall
include proof of A. M. Best ratings. The CONTRACTOR shall use the latest versions of forms EJCDC C-610 and
EJCDC C-615 for this Project.

Under unigue or unusual circumstances, if the CONTRACTOR wishes to use another company as the provider of
any Bond required hereunder, the CONTRACTOR shall obtain written approval from the OWNER prior to Bid.

If the Surety on any Bond furnished by the CONTRACTOR is declared bankrupt, becomes insolvent, its right to do
business is terminated in any state where any part of the Project is located, or it ceases to meet the requirements of
Paragraph 5.1., the CONTRACTOR shall, within 5 days thereafter, substitute another Bond and Surety, both of which
must be acceptable to the OWNER.

CONTRACTOR's Insurance:

5.3.

Throughout the time the CONTRACTOR is performing Work pursuant to this Agreement, the CONTRACTOR shall
maintain, and ensure that its Subcontractors maintain, insurance that meets the requirements set forth:

5.3.1. Workers’ compensation insurance as required under the workers' compensation laws of the State of
Colorado.
5.3.2. Commercial general liability insurance with limits of not less than $1,000,000 per occurrence and

$2,000,000 aggregate. Such insurance shall include “The City and County of Denver, Acting By and
Through its Board of Water Commissioners” and, if requested by the Board, any Consultant retained by
the Board to perform Work on this Project, as additional insured and shall be primary and non-contributing
with respect to any insurance or self-insurance program of the Board. The CONTRACTOR shall maintain
this insurance for 2 years after final payment and for the duration of the applicable Colorado statute of

repose.

5.3.3. Business automobile insurance with limits of not less than $1,000,000 per occurrence. Such insurance
shall include coverage for owned, non-owned, and hired vehicles utilized in the performance of this
Agreement.

5.3.4. Professional liability insurance with a limit of not less than $2,000,000 per Claim is required for licensed

professional services such as, but not limited to, architectural, engineering, or survey services in the
performance of this Agreement.
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5.3.5. “All Risks” builder’s risk insurance at least as broad in scope as the Insurance Services Office (“ISO”)
“Cause of Loss — Special form.” Such insurance shall:

5.3.5.1.  Cover the full projected value of the completed Project;
5.3.5.2. Not include coinsurance requirements;

5.3.5.3. Include soft cost coverage for additional accounting costs, legal costs, and any other increase
in expense incurred due to an insured event;

5.35.4. Include equipment breakdown coverage or its equivalent;
5.3.,5.5.  Continue in force until final completion and the OWNER’s acceptance;
5.3.5.6. Include “The City and County of Denver, Acting By and Through its Board of Water
Commissioners” as insured as its interests may appear, and, if requested by the Board, any
Consultant retained by the Board to perform Work on this Project.
5.3.6. OTHER REQUIREMENTS AND PROVISIONS
5.3.6.1. The CONTRACTOR's insurers shall maintain an A.M. Best rating of A-, Class VII or better.

5.3.6.2.  Self-insured retentions or deductibles must be declared and approved by the Board and shall
be paid solely by the CONTRACTOR without reimbursement by the OWNER.

5.3.6.3. 30 day advance notice of cancellation shall be provided to the Board.

5.3.6.4. The OWNER may modify these requirements at its discretion.

Evidence of Insurance:

5.4.

5.5.

The CONTRACTOR shall provide to the Board certificates of insurance (and renewals thereof) demonstrating that
the insurance requirements have been met. Certificates of insurance shall contain a clause in this form: The above
described policies shall not be canceled, modified, or amended or coverage reduced without the issuing company
providing 30 days advance written notice to the certificate holder.

The CONTRACTOR shall provide copies of insurance policies upon the request of the Board.

Colorado Governmental Immunity Act:

5.6.

Any language contained herein notwithstanding, the OWNER continues to rely upon, and has not waived, the
monetary limits and all other rights, immunities, and protections provided by the Colorado Governmental Immunity
Act, Colorado Revised Statutes, § 24-10-101, et seq. The OWNER'’s exposure to liability, whether directly by reason
of its own negligence, or indirectly through indemnification, contract, subrogation or otherwise, is as stated in the Act.

ARTICLE 6--CONTRACTOR’'S RESPONSIBILITIES

Supervision and Superintendence:

6.1.

6.2.

The CONTRACTOR shall supervise and direct the Work competently and efficiently, devoting such attention
thereunto and applying such skills and expertise as may be necessary to perform the Work in accordance with the
Contract Documents. The CONTRACTOR shall be solely responsible for the means, methods, techniques,
sequences, and procedures of construction but the CONTRACTOR shall not be responsible for the negligence of
others in the design or selection of a specific means, method, technique, sequence, or procedure of construction that
is indicated in and required by the Contract Documents. The CONTRACTOR shall be responsible to see that finished
Work complies with the Contract Documents. The CONTRACTOR shall comply with its Non-Disclosure Agreement
with the OWNER, and it shall maintain appropriate confidentiality of Contract Documents, which obligation shall
flow down to its Subcontractors and Suppliers.

The CONTRACTOR shall designate, in writing, a competent project manager and full-time superintendent who is on-
site at all times during construction and who shall not be replaced without written notice to the Construction Project
Manager. The superintendent shall be the CONTRACTOR's representative at the site and shall have authority to act
on behalf of the CONTRACTOR. Communications given to the superintendent shall be as binding as if given to
CONTRACTOR. The CONTRACTOR shall immediately remove from the Work any person employed, including the
CONTRACTOR's superintendent, on the site whom the ENGINEER determines to be uncooperative or disorderly. At
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a minimum, the OWNER and the ENGINEER may require the CONTRACTOR, the Subcontractors, and the Suppliers
to provide the names of employees entering the OWNER'’s sites and may require those employees to provide
identification to access such sites.

Labor, Materials, and Equipment:

6.3. The CONTRACTOR shall provide competent, suitably qualified personnel to survey and lay out the Work using the
horizontal and vertical control provided by the OWNER and to perform construction as required by the Contract
Documents. The CONTRACTOR shall, at all times, maintain good discipline and order at the site except in connection
with the safety or protection of persons, or the Work, or property at the site or adjacent thereunto, and except as
otherwise indicated in the Contract Documents.

For conduits, the ENGINEER shall provide engineering surveys to establish an alignment of offset control points
parallel to the proposed pipeline alignment. The offset distance shall be determined by a joint effort between the
CONTRACTOR and the ENGINEER relative to the trench width. The CONTRACTOR shall keep the ENGINEER
informed, a reasonable time in advance, of the time and places at which it intends to work in order that offset control
points can be set by the ENGINEER in advance of the Work. All costs involved in delays resulting from short notice
given by the CONTRACTOR shall be borne by the CONTRACTOR. The CONTRACTOR shall preserve line and
grade stakes and markers set by the ENGINEER unless the CONTRACTOR is authorized to do otherwise. Any points
destroyed by the CONTRACTOR through its negligence, shall be replaced by the ENGINEER. The OWNER reserves
the right to charge the CONTRACTOR for any replacements due to negligence.

Work at the site shall be performed during regular working hours and shall not start earlier or end later than allowed
by local jurisdictional codes. Working hours are the responsibility of the CONTRACTOR; the OWNER will have no
additional liability for overtime or shift time unless approved beforehand.

OWNER-recognized Holidays consist of the following days:
New Year's Day (January 1%

Martin Luther King Day (3™ Monday in January)
President’s Day (3" Monday in February)

Memorial Day (Last Monday in May)

Independence Day (July 4™, or observed weekday)

Labor Day (1%t Monday in September)

Veteran's Day (November 11™ or observed weekday)
Thanksgiving Day (4" Thursday in November)

Christmas Day (December 25™, or observed weekday)

6.4. Unless otherwise specified in the Contract Documents, the CONTRACTOR shall furnish and assume full
responsibility for materials, equipment, labor, transportation, construction equipment and machinery, tools,
appliances, fuel, power, light, heat, telephone, water, sanitary facilities, temporary facilities and other facilities, and
incidentals necessary for the furnishing and installing, performance, testing, startup, and completion of the Work.

6.5. Materials and equipment shall be of good quality and new, except as otherwise provided in the Contract Documents.
If required by the ENGINEER, the CONTRACTOR shall furnish all of its documentation (including bills of lading,
reports of required tests, Supplier invoices, etc.) as to the quantity, kind, and quality of materials and equipment
utilized in the Work. Materials and equipment shall be applied, installed, connected, erected, used, cleaned, and

conditioned in accordance with the instructions of the applicable Supplier except as otherwise provided in the Contract
Documents.

Construction Schedule:

6.6. The CONTRACTOR shall adhere to the construction schedule as it may be adjusted from time to time as provided
herein:
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6.6.1. The CONTRACTOR shall submit proposed adjustments in the construction schedule that will not change
the Contract Time (or Milestones) to the Construction Project Manager. Such adjustments shall conform
generally to the construction schedule then in effect and shall comply with any provisions of the General
Conditions applicable thereunto.

6.6.2. Proposed adjustments in the construction schedule that will change the Contract Time (or Milestones)
shall be submitted in accordance with the requirements of Paragraph 12.1. Such adjustments may only
be made by a Change Order or a Written Amendment in accordance with ARTICLE 12.

6.7. Substitute or Or-Equal ltems:

6.7.1. Whenever materials or equipment are specified or described in the Contract Documents by using the
name of a proprietary item or the name of a particular Supplier, the naming of the item is intended to
establish the type, function, and quality required. Unless the technical Specifications indicate that no
substitution is permitted, materials or equipment of other Suppliers may be accepted by the ENGINEER
if the CONTRACTOR submits sufficient information to allow the ENGINEER to determine that the material
or equipment proposed is equal to that named. The procedure for review by the ENGINEER will follow
the guidelines listed herein and as they may be supplemented in the Supplementary Conditions. Requests
for a review of substitute items of material and equipment will not be accepted by the ENGINEER from
anyone other than the CONTRACTOR. If the CONTRACTOR wishes to furnish or use a substitute item
of material or equipment, the CONTRACTOR shall make written application to the ENGINEER for
acceptance thereof, certifying that the proposed substitute will perform adequately the functions and
achieve the results called for by the general design, be similar and of equal substance to that specified,
and be suited to the same use as that specified. The application shall state that evaluation and acceptance
of the proposed substitute will not prejudice the CONTRACTOR's on time achievement of Substantial
Completion whether or not acceptance of the substitute for use in the Work will require a change in any
of the Contract Documents (or in the provisions of any other contract with the OWNER for Work on the
Project) to adapt the design to the proposed substitute, and whether or not incorporation or use of the
substitute in connection with the Work is subject to payment of any licensing or royalty. Variations of the
proposed substitute from that specified shall be identified in the application and available maintenance,
repair, and replacement service shall be indicated. The application shall also contain an itemized estimate
of costs that will result directly or indirectly from the acceptance of such substitute including costs of
redesign and Claims of other contractors affected by the resulting change, all of which will be considered
by the ENGINEER in evaluating the proposed substitute. The ENGINEER may require the
CONTRACTOR to furnish, at the CONTRACTOR's expense, additional data about the proposed
substitute.

6.7.2. If a specific means, method, technique, sequence, or procedure of construction is indicated in or required
by the Contract Documents, the CONTRACTOR shall furnish or utilize a substitute means, method,
sequence, technique, or procedure of construction acceptable to the ENGINEER if the CONTRACTOR
submits sufficient information to allow the ENGINEER to determine that the substitute proposed is
equivalent to that indicated or required by the Contract Documents. The procedure for review by the
ENGINEER will be similar to that provided in Paragraph 6.7.1. as applied by the ENGINEER and as may
be supplemented in the Supplementary Conditions.

6.7.3. The ENGINEER will evaluate each proposed substitute within a reasonable timeframe. The ENGINEER
will be the sole judge of acceptability and no substitute will be ordered, installed, or utilized without the
ENGINEER's prior written acceptance, which will be evidenced by either a Change Order or an approved
Shop Drawing. The OWNER, acting through the ENGINEER, may require the CONTRACTOR to furnish,
at the CONTRACTOR's expense, a special performance guarantee or other Surety with respect to any
substitute. The ENGINEER will record the time required by the ENGINEER and the OWNER's Consultant
in evaluating substitutions proposed by the CONTRACTOR and in making changes in the Contract
Documents occasioned thereby. Whether or not the ENGINEER accepts a proposed substitute, the
OWNER may require the CONTRACTOR to reimburse the OWNER for the charges of the ENGINEER
and the OWNER's Consultant for the evaluation of each proposed substitute.

6.8. Concerning Subcontractors, Suppliers, and Others:
6.8.1. The CONTRACTOR shall not employ any Subcontractor, Supplier, or other person or organization against
whom the OWNER or the ENGINEER have reasonable objection. The CONTRACTOR shall not be

required to employ any Subcontractor, Supplier, or other person or organization to furnish or perform any
of the Work against whom the CONTRACTOR has reasonable objection.
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6.8.2. The CONTRACTOR shall provide to the ENGINEER, within 10 days of the Effective Date of Agreement
or Work Package (CMAR and CM/GC Contracts), a complete listing including addresses and telephone
numbers of Subcontractors and Suppliers proposed for use (including those who are to furnish the
principal items of materials and equipment) for acceptance by the ENGINEER. The OWNER's or the
ENGINEER's acceptance (either in writing or by failing to make written objection thereunto by the date
indicated for acceptance or objection in the Bidding Documents or the Contract Documents) of any such
Subcontractor, Supplier, or other person or organization so identified may be revoked on the basis of
reasonable objection after due investigation in which case the CONTRACTOR shall submit an acceptable
substitute. The Contract Price may be adjusted, in accordance with ARTICLE 10, for the difference in the
cost associated by such substitution. No acceptance by the OWNER or the ENGINEER of any such
Subcontractor, Supplier, or other person or organization will constitute a waiver of any right of the OWNER
or the ENGINEER to reject Defective Work.

6.8.3. The CONTRACTOR shall be fully responsible to the OWNER for acts and omissions of the
Subcontractors whether selected by the CONTRACTOR or by the OWNER, Suppliers, and other persons
and organizations performing or furnishing any of the Work for the CONTRACTOR just as the
CONTRACTOR is responsible for the CONTRACTOR's own acts and omissions. Nothing in the Contract
Documents shall create any contractual relationship between the OWNER and any such Subcontractor,
Supplier, or other person or organization, nor shall it create any obligation on the part of the OWNER to
pay or to see to the payment of any moneys due any such Subcontractor, Supplier, or other person or
organization except as may otherwise be required by Laws or Regulations.

6.8.4. The CONTRACTOR shall be solely responsible for scheduling and coordinating the Work of
Subcontractors, Suppliers, and other persons and organizations performing or furnishing any of the Work
for the CONTRACTOR. The CONTRACTOR shall require Subcontractors, Suppliers, and any such
persons or organizations performing or furnishing any of the Work to communicate with the ENGINEER
through the CONTRACTOR.

6.9. The divisions and sections of the Specifications and the identifications of any Drawings shall not control the
CONTRACTOR in dividing the Work among Subcontractors or Suppliers or delineating the Work to be performed by
any specific trade.

6.10. Work performed for the CONTRACTOR by a Subcontractor shall be pursuant to an appropriate agreement between
the CONTRACTOR and the Subcontractor that specifically binds the Subcontractor to the applicable terms and
conditions of the Contract Documents for the benefit of the OWNER. The CONTRACTOR shall pay each
Subcontractor a just share of any insurance moneys received by the CONTRACTOR on account of losses under
policies issued pursuant to Paragraph 5.3., as their interests may appeatr.

Patents and Royalties:

6.11. The CONTRACTOR shall pay licensing and royalties and assume costs incident to the use in the performance of the
Work or the incorporation in the Work of any invention, design, process, product, or device that is the subject of patent
rights or copyrights held by others. If a particular invention, design, process, product, or device is specified in the
Contract Documents for use in the performance of the Work and if to the actual knowledge of the OWNER or the
ENGINEER, its use is subject to patent rights or copyrights calling for the payment of any licensing or royalty to others,
the existence of such rights will be disclosed by the ENGINEER or the OWNER's Consultant in the Contract
Documents. The CONTRACTOR shall indemnify and hold harmless the OWNER and anyone directly or indirectly
employed by the OWNER from and against Claims, damages, losses, and expenses (including attorneys' costs and
court proceedings and alternative dispute resolution costs) arising out of any infringement of patent rights or copyrights
incident to the use in the performance of the Work or resulting from the incorporation in the Work of any invention,
design, process, product, or device not specified in the Contract Documents and shall defend such Claims in
connection with any alleged infringement of such rights.

Permits and Licenses:

6.12. Unless otherwise provided, the CONTRACTOR shall obtain and pay for permits and licenses required in the execution
of the Work with no Mark-Up. The OWNER will obtain any permits and licenses the OWNER deems necessary to
expedite the Work, and any permits and licenses so obtained will be identified in the appropriate sections of the
Contract Documents. An appropriate adjustment to Contract Price shall be made for any permits and licenses
obtained by the OWNER that the Contract Documents required the CONTRACTOR to obtain. The CONTRACTOR
shall pay applicable charges and inspection costs necessary for the prosecution of the Work that are required at the
time of the opening of Bids, or, if there are no Bids, on the Effective Date of the Agreement. The CONTRACTOR shall
acquire any occupancy permit if such is required for the OWNER to utilize the Work. The CONTRACTOR shall pay
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charges of utility owners for connections to the Work, and the OWNER will pay charges of such utility owners for
capital costs related thereunto such as plant investment. The CONTRACTOR shall comply with the requirements of
permits and licenses obtained by the OWNER and/or the CONTRACTOR.

6.13. Laws and Regulations:

6.13.1. The CONTRACTOR shall give notices and comply with Laws or Regulations applicable to furnishing and
performance of the Work. Except where otherwise expressly required by applicable Laws or Regulations,
neither the OWNER, the ENGINEER, nor the OWNER's Consultant will be responsible for monitoring the
CONTRACTOR's compliance with any Laws or Regulations. The CONTRACTOR shall certify that it has
complied, and during the term of this Agreement shall continue to comply with all applicable laws including
the Immigration Reform and Control Act of 1986.

6.13.2. If the CONTRACTOR observes that Specifications or Drawings are at variance with any Laws or
Regulations, the CONTRACTOR shall give the Construction Project Manager immediate written
notification, within 24 hours of such observation, and any necessary changes will be made by one of the
methods indicated in Paragraph 3.5. If the CONTRACTOR performs any Work knowing or having reason
to know that it is contrary to such Laws or Regulations, and without such notice, the CONTRACTOR shall
bear costs arising therefrom.

Sales and Use Taxes (Excise Taxes):

6.14. The CONTRACTOR shall pay sales, consumer, use, and other similar taxes required to be paid by the
CONTRACTOR in accordance with the Laws or Regulations of the place of the Project that are applicable during the
performance of the Work.

The Total Project Cost shall include such taxes in accordance with the following:

6.14.1. Colorado State Taxes. The State of Colorado will not impose sales and use taxes upon construction and
building materials purchased by the CONTRACTOR and Subcontractors for use in the building, erection,
alteration, or repair of structures, highways, roads, streets, and other public works owned and used by the
OWNER. To qualify for this exemption, an application for a certificate of exemption must be filed with the
Department of Revenue, State of Colorado, by the CONTRACTOR and the Subcontractors engaged in
the Project. Bids shall not include any such taxes in the computation.

6.14.2. Local Taxes. The CONTRACTOR and each Subcontractor are required to pay the sales and use taxes
imposed by any political subdivision of the State of Colorado on purchases of any tangible personal
property to be built into the Work. Each proposal shall include such taxes with no adjustment for any
refund that the OWNER may subsequently receive.

6.14.3. Federal Taxes. As a political subdivision of the State of Colorado, the OWNER is exempt from the
payment of most federal excise taxes. The Contract Price shall not include federal excise tax of any kind
in the computation. An exemption certificate will be provided by the OWNER for those items to which the
exemption applies. The CONTRACTOR will be reimbursed for payment of any federal excise tax for which
the OWNER is unable to provide an exemption certificate.

Use of Premises:

6.15. The CONTRACTOR shall confine construction equipment, the storage of materials and equipment, and the
operations of workers to the site, land, and areas identified in and permitted by the Contract Documents and other
land and areas permitted by Laws or Regulations, rights-of-way, permits, and easements and shall not unreasonably
encumber the premises with construction equipment or other materials or equipment. The CONTRACTOR shall
assume full responsibility for any damage to any such land or area, to the OWNER or occupant thereof, or of any
adjacent land or areas, resulting from the performance of the Work. Should any Claim be made by any such owner
or occupant because of the performance of the Work, the CONTRACTOR shall promptly settle with such other party
by negotiation or otherwise resolve the Claim by other dispute resolution proceeding or at law. The CONTRACTOR
shall, to the fullest extent permitted by Laws or Regulations, indemnify and hold harmless the OWNER, the
ENGINEER, the OWNER'’s Consultant, and anyone directly or indirectly employed by them from and against Claims,
costs, losses, and damages arising out of or resulting from any Claim or action, legal or equitable, brought by any
such owner or occupant against the OWNER, the ENGINEER, or any other party indemnified hereunder to the extent
caused by or based upon the CONTRACTOR's or a Subcontractor’s performance of the Work.
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6.16. During the progress of the Work, the CONTRACTOR shall keep the premises free from accumulations of waste
materials, rubbish, and other debris resulting from the Work. At the completion of the Work, the CONTRACTOR shall
remove waste materials, rubbish, and debris from and about the premises as well as tools, appliances, construction
equipment, machinery, and surplus materials. The CONTRACTOR shall leave the site clean and ready for occupancy
by the OWNER at Substantial Completion of the Work. The CONTRACTOR shall restore to original condition property
not designated for alteration by the Contract Documents.

6.17. The CONTRACTOR shall not load nor permit any part of any structure to be loaded in any manner that will endanger
the structure, nor shall the CONTRACTOR subject any part of the Work or adjacent property to stresses or pressures
that will endanger it. The CONTRACTOR shall be responsible for monitoring costs that are required for adjacent
structures.

Record Documents:

6.18. The CONTRACTOR shall maintain, in a safe place at the site, one record copy of Drawings, Specifications, Capital
Projects Construction Standards, Engineering Standards, Addenda, Written Amendments, Change Orders, Work
Change Directives, Field Orders, and written interpretations and clarifications (issued pursuant to Paragraph 9.4.) in
good order and annotated to show changes made during construction. These record documents together with
approved Samples and Shop Drawings shall be available to the ENGINEER for reference. Upon completion of the
Work, these record documents, Samples, and Shop Drawings shall be delivered to the Construction Project Manager.

Safety and Protection:

6.19. The CONTRACTOR shall be responsible for initiating, maintaining, and supervising safety precautions and programs
in connection with the Work. The CONTRACTOR shall take necessary precautions for the safety of, and shall provide
the necessary protection to prevent damage, injury, or loss to:

6.19.1. Employees on the Work and other persons and organizations who may be affected thereby;
6.19.2. Work, materials, and equipment to be incorporated therein, either in storage on-site or off-site; and

6.19.3. Other property at the site or adjacent thereunto including trees, shrubs, lawns, walks, pavements,
roadways, structures, utilities, and Underground Facilities not designated for removal, relocation, or
replacement in the course of construction.

6.19.4. The CONTRACTOR, when Work involves chemicals identified in Paragraph 4.5 and/or 4.6, shall have,
implement, and submit their Environmental Health and Safety Program and shall implement an Employee
Safety Training Program including, but not limited to, safety procedures for working on or around fire,
explosion, or toxic release hazards and complying with all requirements provided in ARTICLES 2, 4, and
17 of the General Conditions.

The CONTRACTOR shall comply with applicable Laws or Regulations of any public body having jurisdiction for the
safety of persons or property or to protect them from damage, injury, or loss and shall erect and maintain necessary
safeguards for such safety and protection. The CONTRACTOR shall notify the owners of adjacent property and of
Underground Facilities and utility owners when prosecution of the Work may affect them, and shall cooperate with
them in the protection, removal, relocation, and replacement of their property. Damage, injury, or loss to any property,
referred to in Paragraph 6.19.2. or 6.19.3., that is caused, either directly or indirectly, in whole or in part, by the
CONTRACTOR, any Subcontractor, Supplier or any other person or organization directly or indirectly employed by
them to perform or furnish Work or anyone for whose acts they may be liable, shall be remedied by the
CONTRACTOR (except damage or loss attributable to the fault of Drawings or Specifications or to the acts or
omissions of the OWNER or the ENGINEER, the OWNER’s Consultant, or anyone employed by them or anyone for
whose acts they may be liable). The CONTRACTOR's duties and responsibilities for the safety and protection of the
Work shall continue until such time as the Work is completed and the ENGINEER has issued a notice to the
CONTRACTOR in accordance with Paragraph 14.13. that the Work is acceptable (except as otherwise expressly
provided in connection with Substantial Completion).

6.20. The CONTRACTOR shall designate a full-time, responsible representative at the site when Work is occurring whose
duty shall be the prevention of accidents and the maintaining and supervising of safety precautions and programs.
This person shall be the CONTRACTOR's superintendent unless otherwise designated, in writing, by the
CONTRACTOR to the Construction Project Manager.
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Hazard Communication Programs:

6.21. The CONTRACTOR shall be responsible for coordinating any exchange of safety data sheets or other hazard
communication information required to be made available to or exchanged between or among employers at the site
in accordance with Laws or Regulations. The CONTRACTOR shall be responsible for ensuring all employees,
Subcontractors, Subcontractor employees, and any other persons on-site to perform Work are informed of the
information provided in Paragraph 4.5, and receive the required training as set forth in these Contract Documents.
The CONTRACTOR shall comply with all requirements pertaining to Hazardous Chemicals; Potential Fire, Explosion,
or Toxic Release Hazards; and enforce controlled entrance, presence, and exit to chlorine and/or ammonia systems
in accordance with the General Conditions and DIVISION 1 Specifications contained in these Contract Documents.

Emergencies:

6.22. In emergencies affecting the safety or protection of persons, the Work, or property at the site or adjacent thereunto,
the CONTRACTOR, without special instruction or authorization from the ENGINEER, is obligated to act to prevent
threatened damage, injury, or loss. The CONTRACTOR shall give the ENGINEER prompt written notice if the
CONTRACTOR believes that any significant changes in the Work or variations from the Contract Documents have
been caused. If the ENGINEER determines that a change in the Contract Documents is required due to the action
taken in response to an emergency, a Work Change Directive, a Field Order, or a Change Order will be issued to
document the consequences of the changes or variations.

Submittal Procedures:

6.23. After checking and verifying field measurements and after complying with applicable procedures specified herein, the
CONTRACTOR shall make Submittals in accordance with the CLS as referenced in the Specifications. Submittals
shall bear a stamp or specific written indication that the CONTRACTOR has satisfied its responsibilities under the
Contract Documents with respect to the review of the submission including those developed by others including
Suppliers and Subcontractors. Submissions shall be identified as required in the Specifications. The data shown on
the Submittals shall be complete with respect to quantities, dimensions, specified performance and design criteria,
materials, and similar data to enable the ENGINEER to review and approve the information as required with no more
than two submissions of the same Submittal. ENGINEER time, costs, and delays for reviewing subsequent
resubmittals, Samples, or other items shall be compensated in accordance with the Specifications.

6.24. The CONTRACTOR shall submit to the Construction Project Manager, for the ENGINEER to review with such
promptness as to cause no delay in Work, Samples required by the Contract Documents. If the CONTRACTOR fails
to perform the necessary review required herein, submissions will be promptly returned by the ENGINEER without
review. Samples shall have been checked and accompanied by a specific written indication that the CONTRACTOR
has satisfied its responsibilities under the Contract Documents with respect to the review of the submission and shall
be identified clearly as to material, Supplier, pertinent data such as catalog numbers, and the intended use.

6.24.1. Before submission of each Shop Drawing or Sample, the CONTRACTOR shall have determined and
verified quantities, dimensions, specified performance criteria, installation requirements, materials,
catalog numbers, and similar data with respect thereunto and reviewed or coordinated each Shop Drawing
or Sample with other Shop Drawings and Samples and with the requirements of the Work and the Contract
Documents.

6.24.2. At the time of each submission, the CONTRACTOR shall give the ENGINEER specific written notice of
each variation that the Shop Drawings or Samples may have from the requirements of the Contract
Documents and shall cause a specific notation of each such variation to be made on each Shop Drawing
submitted for review and approval.

6.25. The ENGINEER or the OWNER's Consultant will review, with reasonable promptness, Submittals; the ENGINEER's
review will be only for conformance with the design concept of the Project and for compliance with the information
given in the Contract Documents and shall not extend to means, methods, techniques, sequences, or procedures of
construction (except where a specific means, method, technique, sequence, or procedure of construction is indicated
in or required by the Contract Documents) or to safety precautions or programs incident thereunto. The review of a
separate item as such will not indicate approval of the assembly in which the item functions. The CONTRACTOR
shall make corrections required by the ENGINEER and return the corrected Submittals for review and approval. The
CONTRACTOR shall direct specific attention, in writing, to revisions other than the corrections called for by the
ENGINEER on previous Submittals.

6.26. The ENGINEER's or the OWNER's Consultant’'s review and approval of Submittals does not relieve the
CONTRACTOR from responsibility for any variation from the requirements of the Contract Documents unless the
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CONTRACTOR has, in writing, called the ENGINEER's attention to each such variation at the time of submission, as
required by Paragraph 6.24.2, and the ENGINEER has given written approval of each such variation by a specific
written notation thereof incorporated in or accompanying the Submittal approval; nor will any approval by the
ENGINEER relieve the CONTRACTOR from responsibility for errors or omissions in the Submittals or from
responsibility for complying with the provisions of Paragraph 6.24.1.

6.27. Where a Submittal is required by the Specifications, any related Work performed prior to the ENGINEER's or the
OWNER's Consultant’s review and approval of the pertinent submission will be at the sole risk and responsibility of
the CONTRACTOR.

Information requests shall be submitted to the ENGINEER using the RFI form. Follow the procedures specified in
ARTICLE 6 — SUBMITTAL PROCEDURES and supplement the form with any other appropriate information,
submitted with attachments necessary for proper review by the ENGINEER. RFI Submittals found to contain errors
or unapproved deviations or variations from the Contract may be determined by the ENGINEER to be out of
compliance with the Contract. Any costs or delays associated with non-conforming RFIs are the CONTRACTOR’s
sole responsibility and the ENGINEER has no requirement to extend Contract Time or to make additional payments.

If the CONTRACTOR considers any comment by the ENGINEER on the returned RFI to constitute a change, it shall
make such written notice in accordance with ARTICLE 10.

Continuing the Work:

6.28. The CONTRACTOR shall carry on the Work and adhere to the construction schedule during disputes or
disagreements with the OWNER. No Work shall be delayed or postponed pending the resolution of any disputes or
disagreements, except as permitted by Paragraph 15.4. or as the CONTRACTOR and the ENGINEER may otherwise
specifically agree to, in writing.

CONTRACTOR's General Warranty and Guarantee:

6.29. The CONTRACTOR warrants and guarantees to the OWNER, the ENGINEER, and the OWNER'’s Consultants that
Work will be in accordance with the Contract Documents and said Work will not be Defective. The CONTRACTOR's
obligation to perform and complete Work in accordance with the Contract Documents shall be absolute.

The CONTRACTOR'’s warranty and guarantee hereunder excludes liability for defects caused by abuse, operation
by persons other than the CONTRACTOR, Subcontractors, and Suppliers or by normal wear and tear under normal
usage.

None of the following occurrences shall constitute an acceptance of Work that is not in strict compliance with the
Contract Documents:

6.29.1. Observations by the ENGINEER;

6.29.2. Recommendation of any progress payment or final payment;
6.29.3. Issuance of a letter certifying Substantial Completion;

6.29.4. Any payment to the CONTRACTOR under the Contract;

6.29.5. Use or occupancy of the Work or any part thereof by the OWNER,;
6.29.6. Any acceptance by the OWNER or failure to do so;

6.29.7. Any observation, test, or approval by others as well as review and/or approval of Submittals, as-builts, or
issuance of notice of acceptability by the ENGINEER; or

6.29.8. Any notice or demand by the OWNER or the ENGINEER to correct Defective Work.
Indemnification:

6.30. To the fullest extent permitted by Laws or Regulations, the CONTRACTOR shall indemnify, defend, and hold
harmless the OWNER and the OWNER'’s Consultant(s), their officers, directors, agents, and employees from and
against Claims, damages, losses, and expenses, direct, indirect, or consequential (including, but not limited to,
charges of engineers, architects, attorneys, and other professionals and court proceedings or other alternative dispute
resolution costs) arising out of or resulting from the performance of the Work. The previous sentence shall apply only
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if such Claim, damage, loss, or expense (a) is attributable to bodily injury, sickness, disease, or death, or to injury to
or destruction of tangible property (other than the Work itself) including the loss of use resulting therefrom and (b) is
caused in whole or in part by any negligent act or omission of the CONTRACTOR, any Subcontractor, any person or
organization directly or indirectly employed by them to perform or furnish any of the Work, or anyone for whose acts
they may be liable. This paragraph applies regardless of causation by or negligence of a party indemnified hereunder,
and regardless of whether the Claim, damage, or loss arises from or is imposed by Laws or Regulations.

6.31. In any and all Claims against the OWNER and the OWNER's Consultant(s), their officers, directors, agents, and
employees by any employee of the CONTRACTOR, any Subcontractor, any person or organization directly or
indirectly employed by them to perform or furnish any of the Work, or anyone for whose acts they may be liable, the
indemnification obligation under Paragraph 6.30. shall not be limited in any way by any limitation on the amount or
type of damages, compensation, or benefits payable by or for the CONTRACTOR or any such Subcontractor, other
person or organization under workers' compensation acts, disability benefit acts, or other employee benefit acts.

6.32. The indemnification obligations of the CONTRACTOR under Paragraph 6.30. shall not extend to the liability of the
ENGINEER and the OWNER'’s Consultants, officers, directors, employees, or agents caused by the professional
negligence, errors, or omissions of them.

Survival of Obligations:

6.33. All representations, indemnifications, warranties, and guarantees made in, required by, or given in accordance with
the Contract Documents, as well as continuing obligations indicated in the Contract Documents, will survive final
payment, completion and acceptance of the Work, and termination or completion of the Agreement.

Damage To Work:

6.34. Except as provided in ARTICLE 14 of the General Conditions and in the Supplementary Conditions, the
CONTRACTOR shall be responsible for damage to the Work until the final payment is made by the OWNER or until
Partial Utilization of a portion of the Work by the OWNER. If the OWNER uses portions of the Work in accordance
with the provisions of the Contract Documents concerning Partial Utilization, the CONTRACTOR will be relieved from
responsibility for damages only for those portions of the Work utilized by the OWNER.

6.35. Should the CONTRACTOR cause damage to the Work or property of any separate contractor at the site, or should
any Claim arising out of the CONTRACTOR's performance of the Work at the site be made by any separate contractor
against the CONTRACTOR, the OWNER, the OWNER's Consultant, or any other person, the CONTRACTOR shall
promptly attempt to settle with such other contractor by Agreement or to otherwise resolve the dispute. The
CONTRACTOR shall, to the fullest extent permitted by Laws or Regulations, indemnify, defend, and hold the OWNER
and the OWNER's Consultant harmless from and against Claims, damages, losses, and expenses (including, but not
limited to, charges of engineers, architects, attorneys, and other professionals and court proceedings or other
alternative dispute resolution costs) arising directly, indirectly, or consequentially out of any action, legal or equitable,
brought by any separate contractor against the OWNER or the OWNER's Consultant to the extent based on a Claim
arising out of the CONTRACTOR's performance of the Work. Should a separate contractor cause damage to the
Work or the property of the CONTRACTOR or should the performance of Work by any separate contractor at the site
give rise to any other Claim, the CONTRACTOR shall not institute any action, legal or equitable, against the OWNER
or the OWNER's Consultant or permit any action against them to be maintained and continued in its name or for its
benefit in any court or before any arbiter that seeks to impose liability on or to recover damages from the OWNER or
the OWNER's Consultant on account of any such damage or Claim. If the CONTRACTOR is delayed at any time in
performing or furnishing Work by any act or neglect of a separate contractor, and the OWNER and the
CONTRACTOR are unable to agree as to the extent of any adjustment in Contract Time attributable thereto, the
CONTRACTOR may make a Claim for an extension of time in accordance with ARTICLE 12. An extension of the
Contract Time will be the CONTRACTOR's exclusive remedy with respect to the OWNER and the OWNER's
Consultant for any delay, disruption, interference, or hindrance caused by a separate contractor. This Paragraph does
not prevent recovery from the OWNER or the OWNER's Consultant for activities that are their respective
responsibilities.

Required Notifications:

6.36. The CONTRACTOR shall provide the notices required by the applicable sections (ARTICLES 3, 4,5, 6, 7, 9, 10, 11,
12, 13, 14, 15, 16) of these General Conditions in order to obtain a change in Contract Time, a change in Contract
Price, or an equitable adjustment to the Contract Price. Otherwise, the CONTRACTOR shall be deemed to have
waived its rights thereunder.
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ARTICLE 7--OTHER WORK

Related Work at Site:

7.1. The OWNER may perform other Work related to the Project at the site by the OWNER's personnel, let other direct
contracts therefor that will contain General Conditions similar to these, or have other Work performed by utility owners.
If the fact that such other Work is to be performed was not noted in the Contract Documents, then (i) written notice
thereof will be given to the CONTRACTOR prior to starting any such other Work, and (ii) the CONTRACTOR may
make a Claim, as provided in ARTICLES 11 and 12, if such performance will involve additional expense to the
CONTRACTOR or requires additional time and the parties are unable to agree as to the amount or extent thereof.

7.2. The CONTRACTOR shall afford each utility owner and each other contractor who is a party to such a direct contract
(or the OWNER, if the OWNER is performing the additional Work with the OWNER's personnel) proper and safe
access to the site and a reasonable opportunity for the introduction and storage of materials and equipment and the
execution of such Work, and the CONTRACTOR shall properly connect and coordinate the Work with theirs. The
CONTRACTOR shall do cutting, fitting, and patching of the Work that may be required to make its parts come together
properly and integrate with such other Work. The CONTRACTOR shall not endanger the Work of others by cutting,
excavating, or otherwise altering their Work; they shall only cut or alter their Work with both the written consent of the
ENGINEER and the others whose Work will be affected. The duties and responsibilities of the CONTRACTOR under
this Paragraph are for the benefit of such utility owners and other contractors to the extent that there are comparable
provisions for the benefit of the CONTRACTOR in said direct contracts between the OWNER and such utility owners
and other contractors.

7.3. If the proper execution or results of any part of the CONTRACTOR's Work depends upon Work performed by others
under this Article, the CONTRACTOR shall inspect such Work and promptly report to the Construction Project
Manager, in writing, any delays, defects, or deficiencies in such other Work that render it unavailable or unsuitable for
the proper execution and results of the CONTRACTOR's Work. The CONTRACTOR's failure to report such will
constitute an acceptance of the Work as fit and proper for integration with the CONTRACTOR's Work except for latent
defects in such other Work.

Coordination:

7.4. The OWNER reserves the right to let other contracts in connection with the completion of this Project. Performance
of other contracts may be simultaneous with this Contract and within the same general area. The CONTRACTOR
agrees to properly connect and coordinate the Work with that to be performed under other contracts or with Work
done by the OWNER. Any dispute whatsoever between separate contractors shall be resolved as set forth in
ARTICLE 16.

7.4.1. If the CONTRACTOR delays the Work of the OWNER or other contractors by improperly coordinating the
Work or by not affording them sufficient opportunity or facility to perform the Work as may be specified,
the CONTRACTOR shall in that case pay costs and expenses incurred by such parties due to any such
delays and the CONTRACTOR hereby authorizes the OWNER to deduct the amount of such costs and
expenses from any payments due or to become due to the CONTRACTOR under this Contract. However,
nothing contained in this Paragraph shall relieve said CONTRACTOR from any liability resulting to the
OWNER on account of such delay(s).

7.4.2. The OWNER agrees to include this Article in other contracts under its control affecting the Work or other
work performed in the same general area as the Work under this Contract.

ARTICLE 8--OWNER'S RESPONSIBILITIES

8.1. The OWNER will issue communications to the CONTRACTOR through the ENGINEER unless specified otherwise
herein.

8.2. The OWNER will furnish the data required of the OWNER under the Contract Documents promptly and will make
payments to the CONTRACTOR promptly after they are due as provided herein.

8.3. The OWNER will provide lands, easements, engineering surveys to establish reference points, copies of reports of
explorations, and tests of subsurface conditions as provided herein.

8.4. The OWNER will be liable within the limits set forth in Paragraph 5.6.

8.5. The OWNER will execute Change Orders as indicated in Paragraph 10.4.
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The OWNER will be responsible for certain inspections, tests, and approvals as set forth in Paragraph 13.4.

The OWNER will have the right to stop Work, suspend Work, and terminate the Work of the CONTRACTOR as set
forth herein.

The OWNER will not supervise, direct, or have control or authority over, nor be responsible for the CONTRACTOR's
means, methods, techniques, sequences, or procedures of construction, or the safety precautions and programs
incident thereunto, or for any failure of the CONTRACTOR to comply with Laws or Regulations applicable to the
furnishing or performance of the Work. The OWNER will not be responsible for the CONTRACTOR's failure to perform
or furnish the Work in accordance with the Contract Documents.

The OWNER will be responsible for undisclosed Hazardous Substances uncovered or revealed at the site set forth
in Paragraph 4.5.

ARTICLE 9--ENGINEER'S RESPONSIBILITIES

OWNER's Representative:

9.1. The ENGINEER will be the OWNER's representative during the construction period. The duties and responsibilities
of the ENGINEER as the OWNER's representative during construction are set forth in the Contract Documents.

Visits To Site:

9.2. The ENGINEER will generally have continuous on-site representation to observe the progress and quality of the

executed Work and to determine if the Work is proceeding in accordance with the Contract Documents. The
ENGINEER's efforts will be directed toward providing the OWNER with a greater degree of confidence that the
completed Work will conform to the Contract Documents. On the basis of such observations, the ENGINEER will
keep the OWNER informed of the progress of the Work and will endeavor to guard the OWNER against defects and
deficiencies in the Work.

9.2.1. The OWNER's Consultant will not be required to make exhaustive or continuous on-site inspections,
observations, or visits to check the quality or quantity of the Work.

Project Representation:

9.3.

The ENGINEER will name a Construction Project Manager to observe the execution of the Work and to perform
certain other obligations of the ENGINEER.

Clarifications and Interpretations:

9.4.

The ENGINEER will issue, with reasonable promptness, such written clarifications or interpretations of the
requirements of the Contract Documents (in the form of Drawings or otherwise) as are reasonably necessary. If the
CONTRACTOR believes that a written clarification or interpretation justifies an increase in the Contract Price or an
extension of the Contract Time and the parties are unable to agree to the amount or extent thereof, the
CONTRACTOR may make a Claim as provided in ARTICLES 11 or 12.

Authorized Variations in Work:

9.5.

The ENGINEER may authorize minor variations in the Work, from the requirements of the Contract Documents, which
do not involve an adjustment in the Contract Price or the Contract Time and are consistent with the overall intent of
the Contract Documents. These may be accomplished by a Field Order and will be binding on the OWNER and the
CONTRACTOR who shall promptly perform the Work involved. If the parties are unable to agree as to the amount of
the extension of Contract Time or extent thereof, the CONTRACTOR may make a Claim as provided in ARTICLES
11 or12.

EFFECTIVE JANUARY 2017 GC-23



GENERAL CONDITIONS

(Continued)

Rejecting Defective Work:

9.6.

The ENGINEER may disapprove or reject Work the ENGINEER believes to be Defective and will also have authority
to require special inspection or testing of the Work as provided in ARTICLE 13, whether or not the Work is fabricated,
installed, or completed. No inspection, failure to reject, or acceptance of all or a part of the Work, nor any payments
for any portion of the Work, nor any extensions of time, nor any possession or occupancy by the OWNER shall
operate as a waiver of any provision of the Contract Documents or as a waiver of the OWNER's absolute right to
have the provisions fully performed. No waiver or breach of the requirements of the Contract Documents shall be held
to be a waiver of any other requirement.

Shop Drawings, Change Orders, and Payments:

9.7.

9.8.

9.9.

In connection with the ENGINEER's responsibilities with regard to Shop Drawings and Samples, see Paragraphs
6.23. through 6.27. inclusive.

In connection with the ENGINEER's responsibilities with regard to Change Orders, see ARTICLES 10, 11, and 12.

In connection with the ENGINEER's responsibilities with regard to Applications for Payment, etc., see ARTICLE 14.

Determinations for Unit Prices:

9.10.

The ENGINEER will verify the actual quantities and classifications of Unit Price Work performed by the
CONTRACTOR. The ENGINEER will review with the CONTRACTOR the ENGINEER's preliminary determinations
on such matters before rendering a written decision thereon (by recommendation of an Application for Payment or
otherwise). The ENGINEER's written decisions thereon will be final and binding upon the CONTRACTOR unless,
within 10 days after the date of such decision, the CONTRACTOR delivers to the ENGINEER a written objection to
such a decision.

Limitations on ENGINEER's Responsibilities:

9.11.

9.12.

9.13.

9.14.

Neither the ENGINEER's authority to act under this Article or elsewhere in the Contract Documents nor any decision
made by the ENGINEER in good faith either to exercise or not exercise such authority shall give rise to any duty or
responsibility of the ENGINEER to the CONTRACTOR, any Subcontractor, any Supplier, any other person or
organization performing any of the Work, or to any Surety for any of them.

Whenever in the Contract Documents the terms "as ordered," "as directed," "as required," "as allowed," "as approved"
or terms of like effect are used, or the adjectives "reasonable," "suitable," "acceptable," "proper," "satisfactory" or
adjectives of like effect are used to describe a requirement, direction, review, or judgment of the ENGINEER as to the
Work, it is intended that such requirement, direction, review, or judgment will be solely to evaluate the Work for
compliance with the Contract Documents (unless there is a specific statement indicating otherwise). The use of any
such term or adjective shall not be effective to assign to the ENGINEER any duty or authority to supervise or direct
the furnishing or performance of the Work or any duty or authority to undertake responsibility contrary to the provisions
of Paragraph 9.13. or 9.14.

The ENGINEER will not be responsible for the CONTRACTOR's means, methods, techniques, sequences, or
procedures of construction or the safety precautions and programs incident thereunto, and the ENGINEER will not
be responsible for the CONTRACTOR's failure to perform or furnish the Work in accordance with the Contract
Documents.

The ENGINEER will not be responsible for the acts or omissions of the CONTRACTOR or of any Subcontractor, any
Supplier, or of any other person or organization performing or furnishing any of the Work.

ARTICLE 10--CHANGES IN THE WORK

10.1.

Without invalidating the Agreement and without notice to any Surety, the OWNER may, acting through the
ENGINEER, at any time or from time to time, order additions, deletions, or revisions in the Work which will be
authorized by a Written Amendment, a Work Change Directive, a Field Order, or a Change Order. Upon receipt of
any such document, the CONTRACTOR shall promptly proceed with the Work involved that will be performed under
the applicable conditions of the Contract Documents (except as otherwise specifically provided).
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10.2. If requested by the ENGINEER through a Field Order or a Work Change Directive, the CONTRACTOR shall
provide pricing to the ENGINEER for review through a Proposed Change Order. The CONTRACTOR, within 20
days after receiving the Field Order or the Work Change Directive, shall provide the ENGINEER with a complete
and itemized proposal which includes the estimated increase or decrease in the Contract Price attributable to the
planned changes including any deductions for Work or materials that are no longer required as a result of the
proposed change. The CONTRACTOR shall be responsible for any delays in the Work and any additional costs
to the OWNER caused by the CONTRACTOR's failure to submit a complete price proposal within the specified 20
days.

10.2.1. It shall be the CONTRACTOR'’s responsibility to verify that amounts already appropriated or otherwise
made available for the Contract are sufficient to cover the entire cost of the Work. Any Work undertaken
or performed in excess of the amount appropriated or otherwise made available is undertaken or
performed in violation of the terms of the Contract, without the proper authorization, and at the
CONTRACTOR's own risk.

10.3. If the ENGINEER and the CONTRACTOR are unable to agree as to the extent, if any, of an increase or decrease in
the Contract Price or an extension or shortening of the Contract Time that should be allowed as a result of a Work
Change Directive, a Claim may be made as provided in ARTICLES 11 or 12. The OWNER will reimburse the
CONTRACTOR for the CONTRACTOR's costs on a monthly basis as set forth herein until a Change Order is
finalized; however, in no instance is such payment due before the CONTRACTOR has submitted an estimate of the
cost for the additional compensable Work to be performed.

10.4. The CONTRACTOR shall not be entitled to an increase in the Contract Price or an extension of the Contract Time
with respect to any Work performed that is not required by the Contract Documents as amended, modified, and
supplemented as provided in Paragraphs 3.4. and 3.5., except in the case of an emergency as provided in Paragraph
6.22. and except in the case of uncovering Work as provided in Paragraphs 13.7. and 13.8.

10.5. The OWNER and the CONTRACTOR will execute appropriate Change Orders (or Written Amendments) regarding:

10.5.1. Changes in the Work that are ordered by the OWNER pursuant to Paragraph 10.1. and are required
because of acceptance of Defective Work under Paragraph 13.12. or correcting Defective Work under
Paragraph 13.13. or are agreed to by the parties;

10.5.2. Changes in the Contract Price or Contract Time that are agreed to by the parties; and

10.5.3. Changes in the Contract Price or Contract Time that embody the substance of any written decision
pursuant to Paragraph 9.11.

1054 If the CONTRACTOR disagrees with the Construction Project Manager’s decision or considers that the
decision requires extra Work, the CONTRACTOR shall, within 20 days, notify the Construction Project
Manager in writing of the disagreement or of the claimed extra Work. Failure of the CONTRACTOR to
notify the Construction Project Manager within the said 20 days shall constitute a waiver of the
CONTRACTOR's right to thereafter assert a Claim resulting from such determination or decision.

10.6. If notice of any change affecting the general scope of the Work or the provisions of the Contract Documents (including,
but not limited to, Contract Price or Contract Time) is required by the provisions of any Bond to be given to a Surety,
the giving of any such notice shall be the CONTRACTOR's responsibility and the amount of each applicable Bond
will be adjusted accordingly. If specifically requested by the OWNER, a copy of each such notice to the Surety and
evidence of adjustment of the bond amount shall be provided to the Construction Project Manager. Further, the
OWNER may require such documentation prior to the OWNER'’s payment to the CONTRACTOR of the amount of
the bond premium.

ARTICLE 11--CHANGE OF CONTRACT PRICE

11.1. The Contract Price constitutes the total compensation (subject to authorized adjustments) payable to the
CONTRACTOR for performing the Work. Duties, responsibilities, and obligations assigned to or undertaken by the
CONTRACTOR shall be at its expense without a change in the Contract Price.
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11.2. The Contract Price may only be changed by a Change Order or by a Written Amendment. Any CONTRACTOR
request for a Change Order shall be addressed as such to the ENGINEER and shall be made within 10 days of the
event, delay, omission, decision, or denial that is the basis of the request if no other time period is specified herein.
No such CONTRACTOR request will itself be considered a Claim. Based on the ENGINEER'’s decision or in the
absence of a resolution to the CONTRACTOR'’s request for a Change Order, the CONTRACTOR may subsequently
present a Claim as set forth in ARTICLE 16. Any Claim for an increase or decrease in the Contract Price shall be
based on written notice delivered by the party making the Claim to the other party as set forth in ARTICLE 16.

11.3. The value of any Work covered by a Change Order or of any Claim for an increase or decrease in the Contract Price
shall be determined in one of the following ways:

11.3.1. By application of unit prices to the quantities of the items involved where the Work involved is covered by
unit prices contained in the Contract Documents (subject to the provisions of Paragraphs 11.9.1. through
11.9.3,, inclusive).

11.3.2. By mutual acceptance of a lump sum (which may include an estimate of overhead and profit not
necessarily in accordance with Paragraph 11.6.2.1.) which, unless otherwise approved by the
ENGINEER, will be supported by a detailed breakdown in accordance with Paragraphs 11.4 and 11.5.

11.3.3. On the basis of the Cost of the Work (determined as provided in Paragraphs 11.4. and 11.5.) plus a
CONTRACTOR's Mark-Up for overhead and profit (determined as provided in Paragraphs 11.6. and
11.7.).

11.3.4. The CONTRACTOR has 20 days to submit the final pricing to the OWNER for proposed Change Orders
once the Work is complete. If the CONTRACTOR fails to meet this timeframe for pricing submittal, the
OWNER may reject the pricing and payment requests for the Work. It is the OWNER's sole discretion to
provide additional time for pricing the Work which will be done through written notification.

Cost of The Work:

11.4. The term Cost of the Work means the sum of costs necessarily incurred and paid by the CONTRACTOR in the proper
performance of the Work. Except as otherwise may be agreed to, in writing, by the ENGINEER, such costs shall be
in amounts no higher than those prevailing in the locality of the Project, shall include only the following items, and
shall not include any of the costs itemized in Paragraph 11.5:

11.4.1. Payroll costs for employees in the direct employ of the CONTRACTOR in the performance of the Work
under schedules of job classifications agreed upon by the ENGINEER and the CONTRACTOR. The
CONTRACTOR's Mark-Up shall be limited to 10%. Payroll costs for employees not employed full-time on
the Work shall be apportioned on the basis of their time spent on the Work. Payroll costs shall include,
but shall not be limited to, salaries and wages plus the cost of fringe benefits, which shall include social
security contributions, unemployment, excise and payroll taxes, workers' compensation, health and
retirement benefits, bonuses, sick leave, and vacation and holiday pay applicable thereunto at actual cost.
Workers’ compensation shall be net of premium discounts, dividends, and rebates. Such employees shall
include superintendents and foremen at the site. The expenses of performing Work after regular working
hours, on Saturday, Sunday, or legal holidays may not be included unless otherwise agreed to by the
CONTRACTOR and the ENGINEER. The cost of training and safety that are directly related to the Project
shall be paid. The cost of general training for the advancement of the employee or for the future benefit
of the employee and/or the CONTRACTOR and not directly related to the Project shall not be paid. This
change applies to other mentions of Paragraph 11.4. in its entirety in the Supplementary Conditions or
the Agreement form.

11.4.2. The cost of materials and equipment furnished and incorporated in the Work including the cost of
transportation and the storage thereof and Suppliers' field services required in connection therewith. The
CONTRACTOR's Mark-Up shall be limited to 10%. Cash discounts shall accrue to the CONTRACTOR,
unless the OWNER deposits funds with the CONTRACTOR with which to make payments, in which case
the cash discounts shall accrue to the OWNER. Trade discounts, rebates and refunds, and returns from
sale of surplus materials and equipment shall accrue to the OWNER, and the CONTRACTOR shall make
provisions so that they may be obtained.
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11.4.3. Payments shall be made by the CONTRACTOR to the Subcontractors for Work performed by the
Subcontractors. The Subcontractor performing the Work shall be paid a mutually acceptable fixed Mark-
Up as defined in Subparagraph 11.6.2.2. If required by the ENGINEER, the CONTRACTOR shall obtain
competitive Bids from Subcontractors acceptable to the CONTRACTOR and shall deliver such Bids to
the ENGINEER who will then determine which Bid(s) will be accepted. If a subcontract provides that the
Subcontractor is to be paid on the basis of Cost of the Work Plus a Mark-Up, the Subcontractor's Cost of
the Work shall be determined in the same manner as the CONTRACTOR's Cost of the Work.
Subcontracts shall be subject to the other provisions of the Contract Documents as applicable.

11.4.4. Costs of the CONTRACTOR's Consultants (including, but not limited to, engineers, architects, testing
laboratories, surveyors, and accountants) employed for services specifically related to the Work.

11.4.5. Supplemental costs, including the following:

11.4.5.1. The proportion of necessary transportation, travel, and subsistence expenses of the
CONTRACTOR's employees incurred in the discharge of duties connected with the Work.

11.4.5.2. Cost, including transportation and maintenance, of materials, supplies, equipment, machinery,
appliances, office and temporary facilities at the site, and hand tools not owned by the workers,
which are consumed in the performance of the Work and cost less market value of such items
used, but not consumed, that remain the property of the CONTRACTOR.

11.4.5.3. Rentals of construction equipment and machinery, and the parts thereof, to the extent they
are used in the performance of the Work, whether rented from the CONTRACTOR or others
and the costs of transportation, loading, unloading, installation, dismantling, and removal
thereof, in accordance with terms of said rental agreements. The rental of any such equipment,
machinery, or parts shall cease when the use thereof is no longer necessary for the Work.

11.4.5.4. Sales, consumer, use, or similar taxes related to the Work, for which the CONTRACTOR is
liable, imposed by Laws or Regulations.

11.4.55. Deposits lost for causes other than the negligence of the CONTRACTOR, any Subcontractor,
anyone directly or indirectly employed by them, or for whose acts any of them may be liable,
and royalty payments and costs for permits and licenses.

11.4.5.6. Losses and damages (and related expenses) that are not compensated by insurance or
otherwise, to the Work or otherwise reasonably sustained by the CONTRACTOR in
connection with the performance and furnishing of the Work (except losses and damages
within the deductible amounts of property insurance established by the Owner in accordance
with ARTICLE 5), provided they have resulted from causes other than the negligence of the
CONTRACTOR, any Subcontractor, anyone directly or indirectly employed by any of them or
for whose acts they may be liable. Such losses shall include settlements made with the written
consent and approval of the ENGINEER. No such losses, damages, and expenses shall be
included in the Cost of the Work for the purpose of determining the CONTRACTOR's Mark-
Up. However, if any such loss or damage requires reconstruction and the CONTRACTOR is
placed in charge thereof, the CONTRACTOR will be paid for services a Mark-Up proportionate
to that stated in Paragraph 11.6.2.

11.4.5.7. The cost of utilities, fuel, and sanitary facilities at the site.

11.4.5.8. Cost of premiums for additional Bonds and Insurance required because of changes in the
Work and premiums for property insurance coverage within the limits of the deductible
amounts established in accordance with ARTICLE 5.

11.5. Except as may be set forth in the documentation establishing the GMP for CMAR and CM/GC Contracts, the term
Cost of the Work shall not include any of the following:

11.5.1. Payroll costs and other compensation of the CONTRACTOR's officers, executives, principals (of
partnerships and sole proprietorships), general managers, engineers, architects, estimators, attorneys,
auditors, accountants, purchasing and contracting agents, expediters, timekeepers, clerks, and other
personnel employed by the CONTRACTOR whether at the site or in the CONTRACTOR's principal or a
branch office for general administration of the Work and not specifically included in the agreed-upon
schedule of job classifications referred to in Paragraph 11.4.1. or specifically covered by 11.4.4., all of
which are to be considered administrative costs covered by the CONTRACTOR's Mark-Up.
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Expenses of the CONTRACTOR's principal and branch offices other than the CONTRACTOR's office at
the site.

Any part of the CONTRACTOR's capital expenses, including interest on the CONTRACTOR's capital
employed for the Work and charges against the CONTRACTOR for delinquent payments.

Costs due to the negligence of the CONTRACTOR, any Subcontractor, anyone directly or indirectly
employed by them, or for whose acts any of them may be liable including, but not limited to, the correction
of Defective Work, the disposal of materials or equipment wrongly supplied, and making good any damage
to property.

Other overhead or general expense costs of any kind including information technology and general
accounting expenses, extended overhead, and the costs of any item not specifically and expressly
included in Paragraph 11.4.

CONTRACTOR's Mark-Up:

11.6. Except as may be set forth in the documentation establishing the GMP for a CMAR or CM/GC Contract, the
CONTRACTOR's Mark-Up allowed to the CONTRACTOR for overhead and profit shall be one of the following two
alternatives:

11.6.1.

11.6.2.

A mutually acceptable fixed Mark-Up as determined through the negotiation and acceptance of the CMAR
or CM/GC Proposal; or

If no fixed Mark-Up is mutually acceptable, a Mark-Up based on the following percentages of the various
portions of the Cost of the Work:

11.6.2.1. for costs incurred under Paragraphs 11.4.1. and 11.4.2., the CONTRACTOR's Mark-Up shall
be limited to 10%;

11.6.2.2. for costs incurred under Paragraph 11.4.3., the Subcontractor performing the Work shall be
paid a mutually acceptable fixed Mark-Up; or, if directed by the ENGINEER, the Cost of the
Work plus a maximum of 10% for overhead and profit; this shall be defined as ‘Subcontractor
Total Payment. The CONTRACTOR's Mark-Up shall total 5% of the Subcontractor Total
Payment. No additional overhead and profit shall be paid to the CONTRACTOR. There shall
be no payment of Mark-Ups to intermediate tiers;

11.6.2.3. No additional Mark-Up is allowed for small tools, safety programs, or other similar
CONTRACTOR programs or activities. These activities, programs, and their costs are to be
included in the Mark-Up or option agreed to above;

11.6.2.4. The amount of credit to be allowed by the CONTRACTOR to the OWNER for any change that
results in a net decrease in cost will be the amount of the actual net decrease; and

11.6.2.5. When both additions and credits are involved in any one change, the adjustment in the
CONTRACTOR's Mark-Up shall be computed on the basis of the net change in accordance
with Paragraphs 11.6.2.1. through 11.6.2.4., inclusive.

11.7. Whenever the cost of any Work is to be determined pursuant to Paragraph 11.4. or 11.5., the CONTRACTOR shall
submit to the Construction Project Manager an itemized cost breakdown with supporting data.

Hierarchical Tiers:

11.8. Except as may be set forth in the documentation establishing the GMP for a CMAR or CM/GC Contract, regardless
of the number of Subcontractors, (reference 11.6.2.2.), the 5% increase above the Subcontractor's total cost, which
includes allowances for overhead and profit, may be applied one time only for each separate Work transaction.
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11.9. Unit Price Work:

11.9.1. Where the Contract Documents provide that all or part of the Work is to be Unit Price Work, initially the
Contract Price shall be deemed to include for Unit Price Work an amount equal to the sum of the
established unit prices for each separately identified item of Unit Price Work times the estimated quantity
of each item as indicated in the Agreement. The estimated quantities of items of Unit Price Work are not
guaranteed and are solely for the purpose of comparison of Bids and determining an initial Contract Price.
Determinations of the actual quantities and classifications of Unit Price Work performed by the
CONTRACTOR shall be made in accordance with Paragraph 9.10.

11.9.2. Each unit price shall be deemed to include an amount considered by the CONTRACTOR to be adequate
to cover the CONTRACTOR's overhead and profit for each separately identified item.

11.9.3. If the actual quantity of any item of Unit Price Work varies by more than 25% above or below the estimated
guantity, an equitable adjustment in the Contract Price shall be made upon the request of the
CONTRACTOR or the OWNER. The equitable adjustment shall be based upon any increase or decrease
in costs due solely to the variation above 125% or below 75% of the estimated quantity. If the quantity
variation is such as to cause an increase in the time necessary for completion, the CONTRACTOR may
request, in writing, an extension of time in accordance with ARTICLE 12.

ARTICLE 12--CHANGE OF CONTRACT TIME

12.1. The Contract Time, or Milestones, may only be changed by a Change Order or a Written Amendment. Any Claim for
an extension or shortening of the Contract Time (or Milestones) shall be made as set forth in ARTICLE 16.

12.2. Time is of the essence with regard to time limits stated in the Contract Documents.

12.3. Where the CONTRACTOR is prevented from completing any part of the Work within the Contract Time, or Milestones,
due to delay beyond the control of the CONTRACTOR, the Contract Time, or Milestones, will be extended in an
amount equal to the time lost due to such delay if the CONTRACTOR requests a Change Order as set forth in
ARTICLE 10.5.2. Delays beyond the control of the CONTRACTOR include, but are not limited to, acts or neglect by
the OWNER or other contractors performing other Work as contemplated by ARTICLE 7, fires, floods, epidemics,
unusually severe weather conditions in excess of those provided for in the Specifications, or acts of God. Delays
attributable to and within the control of a Subcontractor or Supplier shall be deemed to be delays within the control of
the CONTRACTOR. An extension of Contract Time shall be the CONTRACTOR's sole and exclusive remedy for
delay unless acts or omissions of the OWNER or the ENGINEER caused said delay. In no event shall the OWNER
be liable to the CONTRACTOR, any Subcontractor, any Supplier, any other person or organization, or to any Surety
for or employee or agent of any of them, for damages not actually incurred or for damages arising out of or resulting
from (i) delays not caused by the OWNER or the ENGINEER or (ii) delays beyond the control of both parties including,
but not limited to, fires, floods, epidemics, unusually severe weather conditions, acts of God, or acts or neglect by
utility owners or other contractors performing other Work as contemplated by ARTICLE 7.

In addition to the requirements of ARTICLE 16, any CONTRACTOR Claim for an extension of Contract Time due to
unusually severe weather conditions shall be in accordance with the requirements of SECTION 01 32 16.01 or
SECTION 01 32 16.02 — Cost Loaded Schedule.

ARTICLE 13--TESTS AND INSPECTIONS; CORRECTION, REMOVAL, OR ACCEPTANCE OF DEFECTIVE WORK

Notice of Defects:

13.1. The ENGINEER will deliver to the CONTRACTOR prompt notice of known defects in the Work. Defective Work,
whether or not in place, may be rejected, corrected, or accepted as provided in this Article.

Access to Work:

13.2. The ENGINEER and other representatives of the OWNER, including the OWNER's Consultant, testing agencies, and
governmental agencies with jurisdictional interests shall have access to the Work at reasonable times for their
observation, inspection, and testing. The CONTRACTOR shall provide proper and safe conditions for such access.

Tests and Inspections:
13.3. The CONTRACTOR shall give the ENGINEER timely notice, at least 48 hours unless otherwise specified in the

Contract Documents, of readiness of the Work for required inspections, tests, or approvals, unless the ENGINEER,
in writing, deems that additional time for notice is required.
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13.4. If the Laws or Regulations of any public body having jurisdiction require any Work (or a part thereof) to specifically be
inspected, tested, or approved, the CONTRACTOR shall assume full responsibility, paying costs in connection
therewith and furnishing the ENGINEER with the required certificates of inspection, testing, or approval. The
CONTRACTOR shall also be responsible for and shall pay costs in connection with any inspection or testing required
in connection with the ENGINEER's acceptance of a Supplier of materials or equipment proposed to be incorporated
in the Work or of materials or equipment submitted for approval prior to the CONTRACTOR's purchase thereof for
incorporation in the Work. The cost of inspections, tests, and approvals, in addition to those listed, which are required
by the Contract Documents, will be paid by the OWNER (unless otherwise specified).

13.5. Inspections, tests, or approvals other than those required by the Laws or Regulations of any public body having
jurisdiction shall be performed by organizations acceptable to the ENGINEER and the CONTRACTOR. Materials
testing by the ENGINEER is for the benefit of the OWNER and is intended for verifying compliance with the Contract
Documents. Any additional testing shall be performed by the CONTRACTOR.

13.6. Neither observations by the ENGINEER nor inspections, tests, or approvals by others shall relieve the
CONTRACTOR from the CONTRACTOR's obligations to perform the Work in accordance with the Contract
Documents.

Uncovering Work:

13.7. If any Work (including the Work of others) that is to be inspected, tested, or approved is covered without the written
authorization of the ENGINEER, it must be uncovered for observation if requested by the ENGINEER. Such
uncovering and subsequent replacement shall be at the CONTRACTOR's expense unless the CONTRACTOR has
given the Construction Project Manager timely notice of the CONTRACTOR's intention to cover the Work and the
ENGINEER has failed to act with reasonable promptness in response to such notice. The cost for compensating the
ENGINEER for any additional professional services required including retesting and as specified in Paragraph 13.10,
shall be at the CONTRACTOR's sole expense, if:

a. The exposed Work or material proves to be defective, or
b. The exposed Work or material was placed without authority or due notice to the ENGINEER.

If the exposed Work proves to be acceptable and the CONTRACTOR had performed the original Work with the
authority of and due notice to the ENGINEER, payment will be made by OWNER as extra Work for costs associated
with the uncovering, removing, and restoration and the Contract Time will be adjusted.

Where Work is required to be performed on any facility of a public agency, railroad, or utility, or to the satisfaction
of any Federal, State, County, or Municipal Agency, their representatives shall be permitted to inspect the Work
when the CONTRACTOR is advised by the ENGINEER to permit them to do so. The CONTRACTOR agrees that
such inspection shall not make such representatives a party to the Contract, nor shall it constitute an interference
with the rights of the OWNER or the CONTRACTOR.

13.8. If the ENGINEER has issued a written authorization allowing the CONTRACTOR's written request for the covering of
Work (including the Work of others) in accordance with the provisions of Paragraph 13.7., and the ENGINEER later
considers it necessary or advisable that said covered Work be observed by the ENGINEER or inspected or tested by
others, the CONTRACTOR, at the ENGINEER's written request, shall uncover, expose, or otherwise make available
for observation, inspection, or testing as the ENGINEER may require, that portion of the Work in question, furnishing
necessary labor, material, and equipment. If it is found that such Work is Defective, the CONTRACTOR shall bear
direct, indirect, and consequential costs of such uncovering, exposure, observation, inspection, testing, and of
satisfactory reconstruction (including, but not limited to, charges of engineers, architects, attorneys, and other
professionals), and the OWNER shall be entitled to an appropriate decrease in the Contract Price; if the parties are
unable to agree as to the amount thereof, the ENGINEER will make the determination and the CONTRACTOR may
dispute such through a Claim as provided for in ARTICLE 16. If, however, such Work is not found to be Defective,
the CONTRACTOR may be allowed an increase in the Contract Price or an extension of the Contract Time, or both,
directly attributable to such uncovering, exposure, observation, inspection, testing, and reconstruction; if the parties
are unable to agree as to the amount or extent thereof, the CONTRACTOR may make a Claim as provided for in
ARTICLE 16.

OWNER May Stop The Work:
13.9. If the Work is Defective, or the CONTRACTOR fails to supply sufficient skilled workers, suitable materials, or

equipment or fails to furnish or perform the Work in such a way that the completed Work will conform to the Contract
Documents, the ENGINEER may order the CONTRACTOR to stop the Work, or any portion thereof, until the cause
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for such order has been eliminated. However, this right of the OWNER to stop the Work shall not give rise to any duty
on the part of the OWNER, acting through the ENGINEER, to exercise this right for the benefit of the CONTRACTOR
or any other party.

Correction or Removal of Defective Work:

13.10. Ifrequired by the ENGINEER, the CONTRACTOR shall promptly, as directed, either correct Defective Work, whether
or not fabricated, installed, or completed, or, if the Work has been rejected by the ENGINEER, remove it from the site
and replace it with non-Defective Work. The CONTRACTOR shall bear direct, indirect, and consequential costs of
such correction or removal (including, but not limited to, charges of engineers, architects, attorneys, and other
professionals) made necessary thereby. These charges will be deducted from the Contract by deductive Change
Order.

Defective Work also includes Work done beyond lines and grades shown in the Drawings or established by the
ENGINEER, or extra Work and materials furnished without written approval of the ENGINEER will be considered
Defective Work or unauthorized Work as applicable. Such Work shall be at the CONTRACTOR's risk and sole
expense and may be rejected, even if the Work has been inspected or a progress estimate is made for payment.

Upon order of the ENGINEER, such Work or material shall immediately be remedied, removed, replaced, or
disposed of and the costs, including retesting costs as applicable, associated with such Work shall be at the
CONTRACTOR's sole expense. Such laboratory retesting costs of replaced or reconstructed Work or material will
be charged to the CONTRACTOR at $200 per test to cover site visit and retest expenses. Such tests could include
field soil density reading, concrete pavement coring, asphalt pavement coring, soil/aggregate sieve analysis,
moisture-density curve, L. A. abrasion, soundness, organic content, epoxy pull out test, asphalt concrete sieve
analysis, asphalt concrete binder content, and asphalt concrete air void analysis (Va).

Failure on the part of the ENGINEER to reject Defective Work or unauthorized Work shall not release the
CONTRACTOR from its contractual obligations, be constructed to mean acceptance of such Work or material by
the OWNER, or, after the Completion Date, bar the OWNER from recovering damages or obtaining such other
remedies as may be permitted by law.

No adjustment in the Contract Time or compensation will be allowed because of delays in the performance of the
Work as a result of correcting Defective Work or unauthorized Work.

13.11. One-Year Correction Period:

13.11.1. If any Work is found to be Defective within one year after the date of Substantial Completion or such
longer period of time as may be prescribed by Laws or Regulations, by the terms of any applicable special
guarantee required by the Contract Documents, or by any specific provision of the Contract Documents,
the CONTRACTOR shall promptly, without cost to the OWNER and in accordance with the OWNER's
written instructions, (i) correct such Defective Work, or, if it has been rejected by the OWNER, remove it
from the site and replace it with Work that is not Defective, and (ii) satisfactorily correct or remove and
replace any damage to other work or the work of others resulting therefrom. If the CONTRACTOR does
not promptly comply with the terms of such instructions, or in the event of an emergency where delay
would cause serious risk of loss or damage, the OWNER may have the Defective Work corrected or
removed and replaced, and Claims, costs, losses, and damages caused by or resulting from such removal
and replacement (including, but not limited to, costs of repair or replacement of the work of others) shall
be paid by the CONTRACTOR.

13.11.2. In special circumstances where a particular item of equipment is placed in continuous service before the
Substantial Completion of the Work, the correction period for that item may run from an earlier date if so
provided in the Specifications or by Written Amendment.

13.11.3.  Where Defective Work (and damage to other Work resulting therefrom) has been corrected, removed, or
replaced, the correction period hereunder with respect to such Work will be extended for an additional
period of one year after such correction or removal and replacement has been satisfactorily completed.

13.11.4. Where notification of Defective Work has been given prior to the expiration of the one-year warranty

period, and correction is not performed by the date of expiration, the CONTRACTOR shall be held
responsible for the correction of such defects.
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Acceptance of Defective Work:

13.12.

If the ENGINEER (prior to recommendation of final payment) prefers to accept the Work instead of requiring the
correction or removal and replacement of Defective Work, the ENGINEER may do so. The CONTRACTOR shall bear
reasonable direct, indirect, and consequential costs attributable to the ENGINEER's evaluation of and determination
to accept such Defective Work (such costs to be approved by the ENGINEER as to reasonableness and to include,
but not be limited to, charges of engineers, architects, attorneys, and other professionals). If any such acceptance
occurs prior to the final payment, the ENGINEER will provide written notice of said costs to the CONTRACTOR and
prepare a proposed Change Order that incorporates the necessary revisions in the Contract Documents and
decreases the Contract Price accordingly. If the parties are unable to agree as to the amount thereof, these charges
will be deducted from the Contract by deductive Change Order, and the CONTRACTOR may initiate a Claim
thereafter as set forth in ARTICLE 16. If the acceptance occurs after the final payment, then an appropriate amount
shall be paid by the CONTRACTOR to the OWNER.

OWNER May Correct Defective Work:

13.13.

If the CONTRACTOR fails to correct Defective Work or to remove and replace rejected Work as required by the
ENGINEER in accordance with Paragraph 13.10., fails to perform the Work in accordance with the Contract
Documents, or fails to comply with any other provision of the Contract Documents within a reasonable time after
receiving written notice from the ENGINEER, the OWNER, acting through the ENGINEER, may, after 7 days written
notice to the CONTRACTOR, correct and remedy any such deficiency. In exercising the rights and remedies under
this Paragraph the OWNER will proceed expeditiously. To the extent necessary to complete corrective and remedial
action, the OWNER may exclude the CONTRACTOR from all or part of the site, take possession of all or part of the
Work, and suspend the CONTRACTOR's services related thereunto. In addition, the OWNER may take possession
of the CONTRACTOR's tools, appliances, construction equipment, and machinery at the site and incorporate in the
Work materials and equipment stored at the site or for which the OWNER has paid the CONTRACTOR but which are
stored elsewhere. The CONTRACTOR shall allow the OWNER, the OWNER's representatives, agents, and
employees such access to the site as may be necessary to enable the OWNER to exercise the rights and remedies
under this Paragraph. Direct, indirect, and consequential costs of the OWNER in exercising such rights and remedies
shall be charged against the CONTRACTOR and a Change Order will be issued by the ENGINEER incorporating the
necessary revisions in the Contract Documents with respect to the Work. The OWNER shall be entitled to an
appropriate decrease in the Contract Price. If the parties are unable to agree as to the amount of the decrease, these
charges will be deducted from the Contract by deductive Change Order, and the CONTRACTOR may initiate a Claim
thereafter as set forth in ARTICLE 16. Such direct, indirect, and consequential costs will include, but not be limited to,
charges of engineers, architects, attorneys, and other professionals, court proceedings and other alternative dispute
resolution costs, and costs of repair and replacement of the Work of others that is destroyed or damaged by the
correction, removal, or replacement of the CONTRACTOR's Defective Work. The CONTRACTOR shall not be
allowed an extension of the Contract Time because of any delay in performance of the Work attributable to the
exercise by the OWNER of its rights and remedies hereunder.

ARTICLE 14--PAYMENTS TO CONTRACTOR AND COMPLETION

Progress Payments:

14.1.

14.2.

On or before the 20th day of each calendar month, submit to the Construction Project Manager a Draft Partial Payment
Application on the OWNER’s template. This Draft shall be based upon the CLS as provided in Paragraph 2.6.1.
Progress payments relating to Unit Price Work will be based on the number of units completed. This Draft shall be
based upon the quantity of Work performed and completed during the payment period, which is defined as the 21st
day of the preceding calendar month through the end of the 20th day of the current calendar month. The Draft shall
also conform to Paragraph 14.2.1.

If the Construction Project Manager agrees with the CONTRACTOR'’s Draft Partial Payment Application, the
ENGINEER will, within 10 days after the receipt of such Draft, issue a preliminary approval or denial of such Dratft.

Preliminary approval by the ENGINEER of the Draft Partial Payment Application will occur as follows. The
Construction Project Manager will fill out and sign two duplicate, preliminary copies of the Partial Payment Application
form and attach any supporting documentation required by the Contract Documents that the CONTRACTOR has
provided to the Construction Project Manager. The Construction Project Manager will then present the duplicate
Partial Payment Applications to the CONTRACTOR for the CONTRACTOR's signature. The CONTRACTOR shall
sign both copies of the Partial Payment Application and return them to the Construction Project Manager for final
approval and processing of payment by the ENGINEER. The CONTRACTOR shall sign the duplicates of the Partial
Payment Application prior to the 30th day of each month to ensure timely payment. Payment to the CONTRACTOR
typically occurs on the third Thursday of each calendar month.
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Preliminary denial of the CONTRACTOR's Draft Partial Payment Application and any denial of final approval of the
Partial Payment Application by the ENGINEER will occur as follows. The ENGINEER will provide to the
CONTRACTOR a written explanation of the portion denied and the basis for such denial which will be based upon
the reasons set forth in this Article. The CONTRACTOR may then accept payment for approved portions while
electing to resubmit any denied portions or initiate a Claim for denied portions as provided in ARTICLE 16.

Necessary Documentation:

14.2.1. The CONTRACTOR's Draft Partial Payment Application shall be accompanied by the documentation
specified herein.

If payment is requested for materials and equipment not incorporated in the Work but delivered and
suitably stored at the site or at a bonded warehouse agreed to in writing, the Partial Payment Application
shall be accompanied by evidence of the OWNER's title to the material and equipment and evidence of
sufficient insurance. (Note: Payments for such materials and equipment shall be at the sole discretion of
the ENGINEER, shall be based only upon the actual cost of the materials and equipment to the
CONTRACTOR as listed in the CLS, and shall not include any overhead or profit to the CONTRACTOR.)

Each Partial Payment Application shall be accompanied by the CONTRACTOR's updated CLS and other
data specified in the Contract Documents or reasonably required by the ENGINEER.

ENGINEER’S Review and Approval of Partial Payment Applications:

14.3. The ENGINEER's approval of any payment will constitute a representation by the ENGINEER, based on the
ENGINEER's on-site observations of the Work in progress and on the ENGINEER's review of the Partial Payment
Application and the accompanying data and schedules, that the Work has progressed to the point indicated, that, to
the best of the ENGINEER's knowledge, information, and belief, the quality of the Work is in accordance with the
Contract Documents (subject to an evaluation of the Work as a functioning whole prior to or upon Substantial
Completion, subject to the results of any subsequent tests called for in the Contract Documents, subject to a final
determination of quantities and classifications for Unit Price Work under Paragraph 9.10., and subject to any other
qualifications stated in the recommendation), and that the CONTRACTOR is entitled to payment of the amount
recommended. However, by approving any such payment, the ENGINEER will not thereby be deemed to have
represented that exhaustive or continuous on-site inspections have been made to check the quality or the quantity of
the Work beyond the responsibilities specifically assigned to the ENGINEER in the Contract Documents or that there
may not be other matters or issues between the parties that might entitle the CONTRACTOR to be paid additionally
by the OWNER or the OWNER to withhold payment or receive a credit from the CONTRACTOR.

14.4.  The ENGINEER's recommendation of a final Partial Payment Application will constitute an additional representation
by the ENGINEER to the OWNER that the conditions indicated in Paragraph 14.13. have been fulfilled.

14.5. The ENGINEER may refuse to approve the whole payment, or any part thereof, if, in the ENGINEER's opinion, it
would be incorrect to make the representations to the OWNER that are referenced in the preceding Paragraphs. The
ENGINEER may also refuse to approve any such payment, or, because of subsequently discovered evidence or the
results of subsequent inspections or tests, may nullify any such payment previously approved to the extent necessary
to protect the OWNER from loss because:

14.5.1. the Work is Defective, or the completed Work has been damaged requiring correction or replacement
thereof;

14.5.2. the Contract Price has been reduced by Written Amendment or Change Order;

14.5.3. the OWNER has been required to correct Defective Work or complete Work in accordance with Paragraph
13.13,;

14.5.4. of the occurrence of any of the events enumerated in Paragraphs 15.2.1. through 15.2.9., inclusive;

14.5.5. the ENGINEER has reason to believe that a Claim or lien relating to the Work has been or will be filed
against the CONTRACTOR,;

14.5.6. the ENGINEER has reason to believe insufficient competitive pricing was utilized in the development of
the Partial Payment Application.

The ENGINEER may also refuse to approve a Partial Payment Application because Claims have been made against
the OWNER and/or the CONTRACTOR on account of the CONTRACTOR's performance or furnishing of the Work,
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liens have been filed in connection with the Work, or there are other items entitling the OWNER to a set-off against
the amount for which the CONTRACTOR applied. However, the OWNER will give the CONTRACTOR immediate
written notice stating the reasons for such action.

Retainage:

14.6. Retainage from progress payments shall be withheld as stated in the Agreement. Any such funds so retained shall
not be subject to substitution by the CONTRACTOR with securities or any arrangements involving an escrow or
custodianship, except as allowed by Colorado Revised Statutes, § 38-26-108, et seq. The OWNER further reserves
the right to apply retainage not subject to verified Claims of Subcontractors and Suppliers to any liquidated damages
due to the OWNER and to 150% of the costs estimated by the ENGINEER to remedy incomplete or Defective Work.
By executing the Agreement form, the CONTRACTOR expressly waives its right to any entitlement to the benefits of
the provisions of Colorado Revised Statutes, § 24-91-101, et seq.

CONTRACTOR's Warranty of Title:

14.7. The CONTRACTOR warrants and guarantees that title to Work, materials, and equipment covered in any Partial
Payment Application, whether incorporated in the Project or not, shall pass to the OWNER no later than the time of
payment and shall be free and clear of liens.

Substantial Completion:

14.8. When the CONTRACTOR considers the entire Work ready for its intended use, the CONTRACTOR shall notify the
Construction Project Manager, in writing, that the entire Work is substantially complete (except for items specifically
listed by the CONTRACTOR as incomplete) and shall request that the ENGINEER issue a letter certifying Substantial
Completion.

To be considered substantially complete the following conditions shall be met:

a. The OWNER must have full and unrestricted use and benefit of the facilities, both from an operational and safety
standpoint including:

1) The degree of completion of the Project’s operating facilities or systems is sufficient to provide the OWNER
the full-time, uninterrupted, continuous beneficial operation of the Work.

2) All required functional, performance, acceptance, and startup testing has been successfully demonstrated
for components, devices, equipment, instrumentation, and control to the satisfaction of the ENGINEER in
accordance with the requirements of the Specifications.

3) Required inspections have been completed and any identified conditions corrected.

b.  Only minor incidental Work, replacement of temporary substitute facilities, or corrective or repair Work remains
to reach Final Completion of the Work.

c. Conformance with training service requirements.
d. Correction of state, local, and other regulatory agencies defective work list.
e. Submittals have been received and approved by the ENGINEER. These include, but are not limited to:
1) Record documents.
2) Operation and maintenance manuals including service and maintenance agreements.
3) Equipment data forms.
4) Manufacturer’s certificates of proper installation.
5) Factory test reports.
f.  All special accessories have been provided that are required to place each item of equipment in full operation.
These special accessory items include, but are not limited to, specified spare parts, test equipment, adequate oil

and grease or other lubrication, air filters, light bulbs, fuses, special tools, valve operators, and other expendable
items required for the startup and operation of the operating facilities or systems as a whole.
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g. All additional warranty or insurance coverage requirements have been provided.

The CONTRACTOR's request shall list the specific items of Work regarding the conditions listed above that remain
to be completed to reach Final Completion.

Within a reasonable time thereafter, the CONTRACTOR and the ENGINEER will make an inspection of the Work to
determine the status of completion. If the ENGINEER does not consider the Work to be substantially complete, the
ENGINEER will notify the CONTRACTOR, in writing, stating the reasons for such; any disputes regarding this
determination shall be resolved as set forth in ARTICLE 16.

If, after this inspection, the ENGINEER does not consider the Work substantially complete, the ENGINEER will, by
written notice, so notify the CONTRACTOR giving the reasons therefore.

If the ENGINEER considers the Work to be substantially complete, the ENGINEER will prepare and deliver to the
CONTRACTOR a letter certifying Substantial Completion, which shall fix the date of Substantial Completion. At the
time of delivery of the letter certifying Substantial Completion, the ENGINEER will deliver to the CONTRACTOR a
written statement as to the division of responsibilities pending final payment between the OWNER and the
CONTRACTOR with respect to security, operation, safety, maintenance, heat, utilities, insurance, and warranties.
The ENGINEER's letter will be binding on the OWNER and the CONTRACTOR until final payment.

Upon receipt of written notice concurring in or denying Substantial Completion, whichever is applicable, the
CONTRACTOR shall pursue vigorously, diligently, and without unauthorized interruption, the Work necessary to
reach Substantial and/or Final Completion. The CONTRACTOR shall provide the ENGINEER with a revised critical
path schedule indicating when the CONTRACTOR expects to reach Substantial and/or Final Completion of the Work.

The above process shall be repeated until the ENGINEER establishes the Substantial Completion Date.
The ENGINEER may also establish the Substantial Completion Date unilaterally.

149. The OWNER shall have the right to exclude the CONTRACTOR from certain portions of the Work after the date of
Substantial Completion; however, the OWNER will allow the CONTRACTOR reasonable access to complete the
remainder of the Work.

Partial Utilization:

14.10. Use by the OWNER of any finished part of the Work, which has specifically been identified in the Contract Documents
or which the ENGINEER and the CONTRACTOR agree constitutes a separately functioning and usable part of the
Work that can be used by the OWNER without significant interference with the CONTRACTOR's performance of the
remainder of the Work, may be accomplished prior to Substantial Completion of the Work subject to the following:

14.10.1. The ENGINEER may, at any time, request that the CONTRACTOR, in writing, permit the OWNER to use
any such part of the Work that the ENGINEER believes to be ready for its intended use and substantially
complete. If the CONTRACTOR agrees, the CONTRACTOR shall certify to the ENGINEER that said part
of the Work is substantially complete and request that the ENGINEER issue a letter certifying Substantial
Completion for that part of the Work. The CONTRACTOR may, at any time, notify the ENGINEER, in
writing, that the CONTRACTOR considers any such part of the Work ready for its intended use and
substantially complete and request that the ENGINEER issue a letter certifying Substantial Completion
for that part of the Work. Within a reasonable time after either party makes such a request, the
CONTRACTOR and the ENGINEER shall make an inspection of that part of the Work to determine its
status of completion. If the ENGINEER does not consider that part of the Work to be substantially
complete, the ENGINEER will notify the CONTRACTOR, in writing, stating the reasons for such. If the
ENGINEER considers that part of the Work to be substantially complete, the provisions of Paragraphs
14.9. and 14.10. will apply with respect to the letter certifying Substantial Completion of that part of the
Work and the division of responsibility in respect thereof and access thereunto. Prior to the Substantial
Completion of Work, the OWNER reserves the right to refuse to grant the CONTRACTOR's requests for
letters of Substantial Completion for portions of the Work that the CONTRACTOR considers substantially
complete.

14.10.2. The ENGINEER may, at any time, request that the CONTRACTOR, in writing, permit the OWNER to take
over the operation of any such part of the Work although it is not substantially complete. Within a
reasonable time thereafter, the CONTRACTOR and the ENGINEER will make an inspection of that part
of the Work to determine its status of completion and the ENGINEER will prepare a list of the items
remaining to be completed or corrected thereon before final payment. If the CONTRACTOR does not
object, in writing, to the ENGINEER, that such part of the Work is not ready for separate operation by the
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OWNER, the ENGINEER will finalize a punchlist of items to be completed or corrected and will deliver
such punchlist to the CONTRACTOR together with a written statement as to the division of responsibilities
pending final payment between the OWNER and the CONTRACTOR with respect to security, operation,
safety, maintenance, utilities, insurance, warranties, and guarantees for that part of the Work which will
become binding upon the OWNER and the CONTRACTOR at the time when the OWNER takes over
such operation (unless they shall have otherwise agreed, in writing, and so informed the ENGINEER).
During such operation and prior to Substantial Completion of such part of the Work, the OWNER will allow
the CONTRACTOR reasonable access to complete or correct such items on said list and to complete
other related Work.

14.10.3.  No occupancy or separate operation of part of the Work will be accomplished prior to compliance with the
requirements of ARTICLE 5 in respect to property insurance.

Final Inspection and Final Completion:

14.11. Upon written notice from the CONTRACTOR that the entire Work or an agreed-upon portion thereof is complete, the
ENGINEER will make a final inspection with the CONTRACTOR and will notify the CONTRACTOR, in writing, of
particulars in which this inspection reveals that the Work is incomplete or Defective. The CONTRACTOR shall
immediately take such measures as are necessary to remedy such deficiencies.

The final inspection and Final Completion shall include final cleanup as stated in the Specifications, providing the
ENGINEER with all required Submittals and operation and maintenance manuals, and completing operational
testing, associated documentation, and all extra Work ordered by the ENGINEER as included in the Contract. If
the ENGINEER believes a written release from a private property owner is being arbitrarily withheld, the
ENGINEER may, at its sole discretion, accept that portion of the Work involved.

If action to correct the listed deficiencies is not initiated within 7 days after receipt of the written notice listing the
deficiencies, the ENGINEER may, upon written notice to the CONTRACTOR, correct Defective Work in
accordance with ARTICLE 13.13. The CONTRACTOR will not be allowed an extension of Contract Time because
of a delay in the performance of the Work attributable to the exercise of the ENGINEER’s right hereunder.

Upon correction of all deficiencies, the ENGINEER will notify the CONTRACTOR and the OWNER, in writing, of
the date upon which the Work was considered finally complete. That date shall constitute the Final Completion
Date of the Contract but shall not imply all the obligations of the CONTRACTOR under the Contract have been
fulfilled.

Application for Final Payment:

14.12. After the CONTRACTOR has completed all corrections to the satisfaction of the ENGINEER and delivered all
maintenance and operating instructions, occupancy permits, schedules, guarantees, Bonds, certificates of inspection,
marked-up record documents (as provided in Paragraph 6.18.), and other documents and permits as required by the
Contract Documents, and after the ENGINEER has indicated that the Work is acceptable (subject to the provisions
of Paragraph 14.16.), the CONTRACTOR may make application for final payment following the procedure for
progress payments set forth above. The application for final payment shall be accompanied by the documentation
called for in the Contract Documents, together with complete and legally effective releases or waivers (satisfactory to
the ENGINEER) of liens and verified Claims arising out of or filed in connection with the Work. In lieu thereof and as
approved by the ENGINEER, the CONTRACTOR may furnish receipts or releases in full and an affidavit from the
CONTRACTOR that the releases and receipts include labor, services, material, and equipment for which a Claim
could be filed and that payrolls, material, and equipment bills and other indebtedness connected with the Work for
which the OWNER or the OWNER's property might in any way be responsible have been paid or otherwise satisfied.
If any Subcontractor or Supplier fails to furnish a release or receipt in full, the CONTRACTOR may furnish a Bond or
other collateral satisfactory to the OWNER to indemnify the OWNER against any Claim. A Final Payment Release
form is included in the Contract Documents for the purposes of satisfying these requirements.

Final Payment and Acceptance:

14.13. If the ENGINEER is satisfied that the Work has been completed, on the basis of the ENGINEER's observation of the
Work during construction and final inspection and the ENGINEER's review of the application for final payment and
accompanying documentation as required by the Contract Documents, and the CONTRACTOR's other obligations
under the Contract Documents have been fulfilled, the ENGINEER will present the final Partial Payment Application
to the OWNER for payment. Thereupon, the ENGINEER will give written notice to the CONTRACTOR that the Work
is acceptable subject to the provisions of Paragraph 14.16. Otherwise, the ENGINEER will deny payment according
to the procedures set forth above. After presentation to the OWNER of the Application and the accompanying
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documentation and with the ENGINEER's recommendation and notice of acceptability, the amount recommended by
the ENGINEER will be paid by the OWNER to the CONTRACTOR. Final payment will be made in accordance with
the law and particularly in compliance with Colorado Revised Statutes, § 38-26-107.

If Final Completion of the Work is significantly delayed through no fault of the CONTRACTOR and if the ENGINEER
so confirms, the OWNER will, upon receipt of the CONTRACTOR's application for final payment, and without
terminating the Agreement, make payment of the balance due for that portion of the Work fully completed, as
determined and accepted by the ENGINEER. If the remaining balance to be held by the OWNER for Work not fully
completed or corrected is less than the retainage stipulated in the Agreement, and if Bonds have been furnished as
required in Paragraph 5.1., the written consent of the Surety to the payment of the balance due for that portion of the
Work fully completed and accepted shall be submitted by the CONTRACTOR to the ENGINEER with the Partial
Payment Application. Any such payment will be made under the terms and conditions governing final payment, except
that it shall not constitute a waiver of Claims.

CONTRACTOR's Continuing Obligation:

14.15.

The CONTRACTOR's obligation to perform and complete the Work in accordance with the Contract Documents shall
be absolute. Neither approval of any progress payment, nor recommendation for final payment by the ENGINEER,
nor the issuance of a letter certifying Substantial Completion, nor any payment by the OWNER to the CONTRACTOR
under the Contract Documents, nor any use or occupancy of the Work or any part thereof by the OWNER, nor any
act of acceptance by the OWNER nor any failure to do so, nor any review and approval of a Shop Drawing or Sample
submission, nor the issuance of a notice of acceptability by the ENGINEER pursuant to Paragraph 14.14., nor any
correction of Defective Work by the OWNER will constitute an acceptance of Work not in accordance with the Contract
Documents or a release of the CONTRACTOR's obligation to perform the Work in accordance with the Contract
Documents (except as provided in Paragraph 14.16.).

Waiver of Claims:

14.16.

The making and acceptance of final payment will constitute both:

14.16.1. A waiver of Claims by the OWNER against the CONTRACTOR, except Claims arising from unsettled
liens, arising from Defective Work appearing after final inspection pursuant to Paragraph 14.13., or arising
from failure to comply with the Contract Documents or the terms of any special guarantees specified
therein, but it shall not constitute a waiver by the OWNER of any rights in respect to the CONTRACTOR's
continuing obligations under the Contract Documents or of any Claims previously made, in writing, against
the CONTRACTOR that are still unsettled; and

14.16.2. A waiver of Claims by the CONTRACTOR against the OWNER other than those previously made, in
writing, and still unsettled.

ARTICLE 15--SUSPENSION OF WORK AND TERMINATION

OWNER May Suspend Work:

15.1.

The OWNER may, acting through the ENGINEER, at any time and without cause, suspend the Work, or any portion
thereof, for a period of not more than 90 days by notice, in writing, to the CONTRACTOR, which will fix the date on
which Work will be resumed. The CONTRACTOR shall resume the Work on the date so fixed. The CONTRACTOR
may be allowed an increase in the Contract Price or an extension of the Contract Time, or both, directly attributable
to any suspension if the CONTRACTOR makes an approved Claim therefor as provided in ARTICLE 16.

OWNER May Terminate Work:

15.2.

The OWNER may terminate Work by the CONTRACTOR for cause upon the occurrence of any one or more of the
following events:

15.2.1. If the CONTRACTOR commences a voluntary case under any chapter of the Bankruptcy Code (Title 11,
United States Code), as now or hereafter in effect, or if the CONTRACTOR takes any equivalent or similar
action by filing a petition or otherwise under any other federal or state law in effect at such time relating to
bankruptcy or insolvency;

15.2.2. If a petition is filed against the CONTRACTOR under any chapter of the Bankruptcy Code as now or
hereafter in effect at the time of filing, or if a petition is filed seeking any such equivalent or similar relief
against the CONTRACTOR under any other federal or state law in effect at the time relating to bankruptcy
or insolvency;
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If the CONTRACTOR makes a general assignment for the benefit of creditors;

If a trustee, receiver, custodian, or agent of the CONTRACTOR is appointed under applicable law or under
Contract, whose appointment or authority to take charge of property of the CONTRACTOR is for the
purpose of enforcing a lien against such property or for the purpose of general administration of such
property for the benefit of the CONTRACTOR's creditors;

If the CONTRACTOR admits, in writing, an inability to pay its debts generally as they become due;

If the CONTRACTOR persistently fails to perform the Work in accordance with the Contract Documents
(including, but not limited to, failure to supply sufficiently skilled workers or suitable materials or equipment
or failure to adhere to the construction schedule established under Paragraph 2.9. as revised from time
to time);

If the CONTRACTOR disregards Laws or Regulations of any public body having jurisdiction;
If the CONTRACTOR disregards the authority of the ENGINEER; or
If the CONTRACTOR otherwise violates in any substantial way any provisions of the Contract Documents.

The OWNER may, after giving the CONTRACTOR and Surety 7 days written notice and to the extent
permitted by Laws or Regulations, terminate Work by the CONTRACTOR, exclude the CONTRACTOR
from the site and take possession of the Work and of the CONTRACTOR's tools, appliances, construction
equipment, and machinery at the site and use the same to the full extent they could be used by the
CONTRACTOR (without liability to the CONTRACTOR for trespass or conversion), incorporate in the
Work materials and equipment stored at the site or for which the OWNER has paid the CONTRACTOR
but are stored elsewhere and finish the Work as the OWNER may deem expedient. In such case, the
CONTRACTOR shall not be entitled to receive any further payment until the Work is finished. If the unpaid
balance of the Contract Price exceeds the direct, indirect, and consequential costs of completing the Work
(including, but not limited to, reasonable charges of engineers, architects, and other professionals and
court costs) such excess will be paid to the CONTRACTOR. If such costs exceed such unpaid balance,
the CONTRACTOR shall pay the difference to the OWNER. Such costs incurred by the OWNER will be
incorporated in a Change Order, but when exercising any rights or remedies under this Paragraph, the
OWNER shall not be required to obtain the lowest price for the Work performed.

Where the CONTRACTOR's services have been so terminated by the OWNER, the termination shall not
affect any rights or remedies of the OWNER against the CONTRACTOR then existing or that may
thereafter accrue. Any retention or payment of funds due to the CONTRACTOR by the OWNER shall not
release the CONTRACTOR from liability. Where the CONTRACTOR's services have been terminated by
the OWNER and the OWNER has declared the CONTRACTOR to be in default pursuant to the
performance bond, if it is determined that the OWNER'’s declaration of default and/or termination was
invalid or that the CONTRACTOR’s delay was excusable, then said termination will be deemed an
OWNER termination pursuant to Paragraph 15.3, except that the CONTRACTOR will not be paid
consequential costs.

15.3. Upon 7 days written notice to CONTRACTOR, the OWNER may terminate Work by the CONTRACTOR without
cause. In such case, the CONTRACTOR shall be paid for all Work executed and any reasonable expense sustained
plus reasonable termination expenses which will include, but not be limited to, direct and indirect costs.

CONTRACTOR May Suspend or Terminate Work:

15.4. If through no act or fault of the CONTRACTOR, the Work is suspended by the OWNER, the Work is suspended under
an order of court or other public authority, or the ENGINEER persistently fails to act in accordance with the payment
procedures set forth in ARTICLE 14 for a period of more than 90 days, then the CONTRACTOR may, upon 7 days
written notice to the OWNER through the Construction Project Manager, terminate Work and recover from the
OWNER payment for Work executed and any expense reasonably sustained plus reasonable termination expenses
which shall include, but not be limited to, direct and indirect costs. The provisions of this Paragraph shall not relieve
the CONTRACTOR of the obligation to carry on the Work in accordance with the construction schedule and without
delay during disputes and disagreements with the OWNER.
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ARTICLE 16--CLAIMS AND DISPUTES

Claims and disputes arising hereunder shall be resolved as set forth below. The rights and remedies of the OWNER hereunder
are in addition to and separate from the provisions of Chapter 8 of ARTICLE 20 of Title 13, Colorado Revised Statutes, as they
may be amended.

16.1.

16.2.

16.3.

Sole Claims Process

It is expressly agreed that the following process is the sole means of preserving the parties’ respective rights and
Claims under the Contract. Although other communications related to issues during the Work are also likely to occur,
they cannot waive the provisions of this Article, which indicate the only dispute resolution mechanism for Claims,
regardless of the theory of entitlement asserted by the parties, Subcontractors, or Suppliers.

Failure of the CONTRACTOR to meet the requirements of this Article in a timely and complete manner shall constitute
a waiver of remedies and related rights and Claims, either by administrative review or by any other action at law or
equity.

Pending resolution of any Claim, the parties shall proceed diligently with performance of the Contract. The
CONTRACTOR's failure to proceed with the Work shall be considered a breach of the Contract and/or grounds for
the suspension or termination of the Contract.

Notice of Intent to Submit Claim

If the CONTRACTOR has complied with the requirements herein, and if the CONTRACTOR receives and disagrees
with a decision regarding the issuance of a requested Written Amendment, Change Order, Field Order, or Work
Change Directive regarding an equitable adjustment in compensation or time, regarding liquidated damages or other
charges, or regarding any other event that may give rise to a Claim under the Contract, and the CONTRACTOR
intends to submit a Claim therefor, the CONTRACTOR shall submit to the Construction Project Manager a written
Notice of Intent to Submit Claim. The Notice of Intent to Submit Claim shall be clearly titled as such, signed, and
dated. If the CONTRACTOR has previously submitted such a Notice, subsequent notices shall be numbered
sequentially: “Second Notice of Intent to Submit Claim,” etc. The Notice of Intent to Submit Claim shall also contain,
at a minimum, the following information, clearly designated:

- Board Contract Number and Project Name;
- Date of the event giving rise to the Claim;

- A description of the Claim and the events giving rise to the Claim including the original request and related
decisions or denials;

- The reasons why the CONTRACTOR believes its request is appropriate;

- An accounting, including documentation, or estimate of additional costs associated with the Claim; (if an
estimate is provided, documentation shall be provided with the Claim as described below); and

- The CONTRACTOR's plan for mitigating costs or delays associated with the Claim.

The CONTRACTOR shall submit the Notice of Intent to Submit Claim, described above, within 20 days of the event,
delay, omission, decision, or denial that gives rise to the Claim. However, no Claim for a change in Contract Time
based on unusually severe weather may be made more than 30 days after the conclusion of the weather event
claimed to be unusually severe.

The CONTRACTOR waives any Claims not submitted within these timeframes.
Submittal of Claim

The CONTRACTOR shall, within 15 days after it submits a Notice of Intent to Submit Claim, submit to the Chief
Engineering Officer, Denver Water, 1600 W. 12th Avenue, Denver, Colorado 80204, with a copy to the Construction
Project Manager, a complete and itemized written Claim in the form described below.

(The CONTRACTOR will have an extension of time to submit the Claim, if, and only if, within 15 days of submitting a
Notice of Intent to Submit Claim, the CONTRACTOR submits, in writing, to the Chief Engineering Officer at the
address above a Request for Extension to Submit Claim. This Request shall indicate the requested duration of and
CONTRACTOR'’s good cause for the extension; good cause shall include only extraordinary circumstances and not
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ordinary business matters such as scheduling and staffing. The Chief Engineering Officer may, in his sole discretion,
allow the requested extension but only in writing prior to the expiration of the time for submitting the Claim.)

The written Claim shall be clearly titled as such, signed, and dated. If the CONTRACTOR has previously submitted
such a Claim, subsequent Claims shall be numbered sequentially: “Second Claim,” etc. The Claim shall include, at a
minimum, the information required above with regard to the Notice of Intent to Submit Claim and supporting detail
sufficient for evaluation of the basis of and costs associated with the Claim. A Claim for an increase in Contract Price
should be based on actual costs rather than an estimate or opinion, shall be supported by invoices, time cards, and
other business records commonly accepted in the industry, and shall comply with the requirements of this Agreement.
The Claim shall include specific references to Contract Documents and any other documents supporting the Claim
and include a summary of any legal and factual theories supporting the Claim. The Claim shall include copies of any
relevant documents except that copies of Contract Documents are not required. A Claim for time extension shall be
accompanied by a revision to the CLS described in Paragraph 2.6.1. that also shows the effects of the delay on the
completion of critical path activities and shall be accompanied by a description of actions the CONTRACTOR has
taken or proposes to take to minimize the effects of the delay. The Claim shall also identify any measures the
CONTRACTOR believes the OWNER or the ENGINEER can take to minimize the Claim. Finally, the Claim shall
include a notarized certificate, executed under penalties of perjury, that:

- the Claim is made in good faith;
- supporting data is accurate and complete to the best of the CONTRACTOR's knowledge and belief;

- the amount requested accurately reflects the total adjustment or relief that will be requested by the
CONTRACTOR related to the described event; and

- the prices stated for material and equipment are the lowest reasonably available to the CONTRACTOR and
include available discounts.

If the CONTRACTOR is an individual, the certification shall be executed by that individual. If the CONTRACTOR is
not an individual, the certification shall be executed by an officer or general partner of the CONTRACTOR.

The CONTRACTOR shall furnish at no cost, upon request, additional information and data relevant to the Claim
including the CONTRACTOR’s books, correspondence, records, electronic files, and databases. Failure to submit
requested information may be a basis for denial of the Claim.

Failure to submit the Claim, in writing, within the time period and in the manner described above shall constitute a
waiver by the CONTRACTOR of any right, equitable or otherwise, to make such Claim. Neither the OWNER nor the
ENGINEER is obligated to inform the CONTRACTOR of the CONTRACTOR's failure to comply with this process or
to assist the CONTRACTOR in submitting a Claim.

The CONTRACTOR may amend a previously submitted Claim by submitting to the Chief Engineering Officer, with a
copy to the Construction Project Manager, a complete and itemized written Amended Claim in the same form as the
Claim described above. If the CONTRACTOR has previously submitted such an Amended Claim, subsequent
Amended Claims shall be numbered sequentially: “Second Amended Claim,” etc. However, an Amended Claim will
not revive a Claim that has been waived as described in the preceding Paragraph.

16.4. Resolution of Claim

The Chief Engineering Officer will investigate, review, and evaluate the Claim and make a written, dated determination
regarding the Claim within 60 days of the receipt of a Claim that meets the requirements stated above unless special
circumstances exist or the Claim is unusually complex, in which case the Chief Engineering Officer will notify the
CONTRACTOR, in writing, that an extended period of time is required and will state the reasons that an extended
period of time is required and how much time is required. If the Chief Engineering Officer does not make a written
determination within 60 days of receipt of the Claim or within 60 days of an extended period of time, the Claim is
deemed to be denied. Any written decision will be transmitted to the CONTRACTOR immediately.

If the CONTRACTOR agrees with any determination or resolution by the Chief Engineering Officer, such
determination or resolution will be processed as a Change Order or as a Written Amendment.
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If the CONTRACTOR disagrees with the Chief Engineering Officer’s written determination, the CONTRACTOR may,
within 30 days of the date of such determination, initiate an appeal of said determination by sending to the Chief
Engineering Officer a written Notice of Intent to Appeal to 1600 W. 12th Avenue, Denver, Colorado 80204 and a copy
thereof to General Counsel, 1600 W. 12th Avenue, Denver, Colorado 80204. The Notice of Intent to Appeal shall
contain a copy of the written determination being appealed, if any, and a short statement of the basis of the appeal.
The conduct of the Appeal shall conform to the process described below.

Administrative Hearing

The Notice of Intent to Appeal and the conduct of the Appeal shall comply with the hearing and appeal procedures
set forth in Chapter 17 of the Board's Operating Rules, available online: www.denverwater.org.

If a question arises concerning whether any issue or Claim raised in an administrative hearing is within the scope of
the Contract’s dispute resolution provisions, such question shall be decided by the hearing officer assigned to the
administrative hearing.

All disputes of any nature whatsoever regarding the Contract, including without limitation Claims for additional
compensation or extensions of time and disputes involving claimed breach of or default under the Contract, shall be
resolved by the process described in this Article. The determination of the hearing officer on appeal shall be
considered a final order and action of the Board and may be reviewed under Rule 106(a)(4) of the Colorado Rules of
Civil Procedure only.

General

Should the OWNER or the CONTRACTOR suffer injury or damage to persons or property because of any error,
omission, or act of the other party or of any of the other party's employees, agents, or others for whose acts the other
party is legally liable, notice shall be made, in writing, to the other party within a reasonable time of the first observance
of such injury or damage. The provisions of this Paragraph. shall not be construed as a substitute for or a waiver of
the provisions of any applicable statute of limitations or repose.

The duties and obligations imposed by these General Conditions and the rights and remedies available hereunder to
the parties hereto, and, in particular but without limitation, the warranties, guarantees, and obligations imposed upon
the CONTRACTOR and the rights and remedies available to the OWNER and the ENGINEER thereunder, are in
addition to, and are not to be construed in any way as a limitation of, any rights and remedies available to any or all
of them that are otherwise imposed or available by Laws or Regulations, by special warranty or guarantee, or by other
provisions of the Contract Documents and the provisions of this Paragraph shall be as effective as if repeated
specifically in the Contract Documents in connection with each particular duty, obligation, right, and remedy to which
they apply. Representations, warranties, and guarantees made in the Contract Documents will survive final payment
and termination or completion of the Agreement. Notwithstanding the foregoing, the parties agree that no profits that
the CONTRACTOR might realize from other work are within the scope of the parties’ agreement and further agree
that the CONTRACTOR waives any right to recover and shall not be compensated for any such lost profits or other
consequential damages related to any breach by the OWNER hereunder.

ARTICLE 17--MISCELLANEOUS

Giving Notice:

17.1.

17.2.

Whenever any provision of the Contract Documents requires the giving of written notice, unless otherwise specified,
it will be deemed to have been validly given if delivered in person to the individual, to a member of the firm, or to an
officer of the corporation for whom it is intended; or, if delivered at, or sent by registered or certified mail, postage
prepaid, to the last business address known to the giver of the notice.

Computation of Time:

17.2.1. When any period of time is referred to in the Contract Documents by days, it will be computed to exclude
the first and include the last day of such period. If the last day of any such period falls on a Saturday or
Sunday or on a day made a legal holiday by the law of the applicable jurisdiction, such day will be omitted
from the computation.

17.2.2. A calendar day of 24 hours measured from midnight to the next midnight shall constitute a day.

17.2.3. References to days in the Contract Documents shall mean calendar days.
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Equal Employment Opportunities:

17.3. The CONTRACTOR agrees not to discriminate against any employee, applicant for employment, or potential
Subcontractor or Supplier based on race, color, religion, age, national origin, gender, sexual orientation, military
status, marital status, or disability. The CONTRACTOR agrees to comply with applicable state and federal laws with
regard to Equal Employment Opportunity.

Sanitary Conveniences:

17.4. The CONTRACTOR shall provide sanitary conveniences for use by persons employed on the Work. Sanitary
conveniences shall be satisfactory to the ENGINEER and conform to the regulations of the public authority having
jurisdiction over such matters. At the completion of the Work, sanitary conveniences shall be removed and the
premises left in such condition that they will not be deemed unsanitary.

Gaseous Hazards and Confined Spaces:

17.5. The CONTRACTOR shall comply with Laws or Regulations related to entry into confined spaces and shall provide
and properly maintain required safety equipment. In accordance with ARTICLE 6, the CONTRACTOR shall instruct
its personnel in the proper use of the equipment and in the required procedures for access to confined spaces.

17.6. Environmental Considerations:

17.6.1. The CONTRACTOR shall restrict its construction activities to those methods that will prevent the entrance
or accidental spillage of contaminants, debris, or other objectionable pollutants and wastes into storm
sewers, streams, water courses, reservoirs, or underground water sources. Dewatering of trenches and
structure foundations shall be done in a manner so as to prevent muddy water or eroded material from
entering any drainage facility or waterway. Turbidity increases in a stream or other bodies of water that
are caused by the construction activity shall be limited to the increases above the natural turbidities
permitted under the state water quality standards for that stream or body of water or by specific
authorization from the appropriate governmental agency.

17.6.2. The CONTRACTOR shall conduct its construction activity in a manner that will maintain the noise level
below the decibel limit set by the local governing authority. The CONTRACTOR shall comply with
applicable federal, state, and local laws, orders, or regulations concerning the prevention, control, and
abatement of excessive noise.

17.6.3. The CONTRACTOR shall comply with applicable federal, state, and local laws, orders, or regulations
concerning the prevention and abatement of air pollution. During construction, the CONTRACTOR shall
utilize such practicable methods and devices that are available to control, prevent, and otherwise minimize
the atmospheric emission of air contaminants.

The burning of materials resulting from the clearing of trees and brush, construction materials, and other
rubbish will not be permitted. Equipment and vehicles that show an excessive emission of exhaust gases
due to poor engine adjustments or inefficient operating conditions shall not be used until corrective repairs
or adjustments are made.

17.6.4. During the performance of the Work required by these Specifications or of any operations appurtenant
thereunto, whether on rights-of-way provided by the OWNER or elsewhere, the CONTRACTOR shall
furnish the labor, equipment, materials, and means required and shall carry out proper and efficient
measures wherever and as often as necessary to reduce the dust nuisance and to prevent dust that has
originated from its operations from damaging dwellings or causing a nuisance to persons. The
CONTRACTOR shall be liable for any damage resulting from dust originating from its operations under
these Specifications in the streets, the OWNER's rights-of-way, or elsewhere. The cost of sprinkling or of
other methods of reducing the formation of dust shall be included in the price Bid in the schedule for other
items of Work.

17.7. Water for Construction Purposes:

17.7.1. The OWNER will furnish water for construction purposes free of charge to the CONTRACTOR at hydrants
located within the City and County of Denver or within total service and read and bill water districts.
Hydrants located in Master Meter Water Districts are outside of the control of the OWNER,; therefore, the
CONTRACTOR shall make arrangements with the water districts in question and pay charges required
by the districts. A list of hydrants that would be accessible to the CONTRACTOR but that are located in a
Master Meter area may be obtained from the ENGINEER.
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17.7.2. The CONTRACTOR shall be required to obtain from the OWNER a hydrant permit listing each hydrant
used and a water tank wagon permit for each tank wagon used. The permits are free of charge and shall
be in the possession of the CONTRACTOR at the hydrant during the time the hydrant is being used. The
permits will be valid for a period of one year from the time of issuance or until Contract completion,
whichever occurs first. Any damage done to the hydrant by the CONTRACTOR will be repaired by the
OWNER with the actual cost of such repairs billed to the CONTRACTOR.

In accordance with the Board’s Engineering Standards and Operating Rules, the CONTRACTOR shall
provide and use the required, approved, and properly supported fire hydrant meter, backflow prevention
device, and gate valve. The CONTRACTOR is subject to the OWNER'’s hydrant use rules, regulations,
and fines for violation.

17.7.3. The OWNER will furnish to the CONTRACTOR free of charge water required for testing and chlorine
required for sterilization. The OWNER may perform labor necessary to fill the facility requiring testing with
water and will insert the chlorine into the facility for final sterilization; however, the CONTRACTOR shall
perform other labor.

Electrical Power for Construction Purposes:

17.8.1. The CONTRACTOR shall make necessary arrangements and shall provide electric power required for its
construction purposes. This shall include providing necessary transmission lines, distribution circuits,
transformers, and other electrical equipment required for distributing the power to the place or places of use
by the CONTRACTOR.

17.8.2. At the termination of the Contract under these Specifications, the CONTRACTOR shall dismantle and
remove distribution lines and appurtenant equipment serving its installations or those of its Subcontractors
that are not part of the permanent power installation.

17.8.3. In the event the CONTRACTOR is working on properties owned by the OWNER, the CONTRACTOR wiill
be allowed to take power from the nearest usable source where available. The CONTRACTOR is
responsible for obtaining any supplemental power or equipment upgrades necessary to perform the Work.
The OWNER will not charge the CONTRACTOR for the power, but the CONTRACTOR shall be responsible
for the installation and removal of distribution lines and appurtenant equipment necessary for supplying the
power to its place of use and for any measures necessary to protect the OWNER'’s facilities from faults.

ARTICLE 18--CONSTRUCTION ACCOUNTING AND AUDITING

Project Auditing: For CMAR and CM/GC Contracts

18.1.

18.2.

18.3.

Provisions refer to various sections of the General Conditions as noted. The OWNER reserves the right to audit
wages, salaries, associated employee benefits, equipment rated, and reimbursable expenses for Work where the
price is cost of the Work plus a fixed Project Fee, for any Work performed under time, materials, and fixed Project
Fee, including components of both direct and indirect costs, and when Contract contains unit pricing of cost of Work
in addition to a Lump Sum price.

The OWNER will not audit lump sum fixed price Self Perform Work which shall include associated Direct and Indirect
Work. This shall not be interpreted as restricting the information available to the OWNER under any other provisions
of the General Conditions including, but not limited to, ARTICLE 11.

The OWNER will have access to records and the right to audit as follows:

1) The CONTRACTOR shall make available to the OWNER, on 48 hours’ notice, either on-site or at the
CONTRACTOR's local Metropolitan Denver office, from time to time, which shall include, but not be limited to,
project related books, records, accounting methods, work papers, computer files, Supplier invoices, Supplier
rebates or refunds, purchase orders, Subcontractor billings, subcontracts, consultant billings, payroll records,
timekeeping records, travel vouchers, costs estimates, sources of cost estimate data, and other records that
relate to costs estimated, incurred, charged, or allocated directly to this Project.

2) The CONTRACTOR shall make available accounting and project management personnel with knowledge of the
records listed above, subject to reasonable limitations due to work and travel demands. Such personnel shall be
made available free of charge for the duration of the Project and at a negotiated rate following close-out of the
Project.
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The CONTRACTOR shall retain records, as listed above, for 5 years after the date of final payment for this
Project, and shall make such records available to the OWNER during such period.

Payment to the CONTRACTOR will be equal to actual amounts paid to Subcontractors, approved amounts for
Self Perform Work, and approved general conditions limited to the agreed maximum amount and the overhead
and profit applicable to these items by Contract. Payment will be made for actual amounts paid for bonds,
insurance, and permits. The total of payments made shall not exceed the Total Project Cost with the Total Project
Cost adjusted by approved Change Order amounts.

No cost, hours worked, or expenditure may be charged more than once to the Project. Costs shall be charged
to the cost element of the Project where incurred. Labor hours charged shall not exceed hours actually worked.

Any costs billed to the OWNER by the CONTRACTOR which are not allowed by the Contract Documents, as
determined by audit by the OWNER, will be deducted from payments due the CONTRACTOR, or the
CONTRACTOR agrees to refund to the OWNER costs charged to the OWNER, which are found through the
OWNER'’s audit to be not in conformance with the provisions of this Contract.

The OWNER and its representatives will enter into an appropriate confidentiality agreement pertaining to financial
information provided as part of the accounting and auditing process if so requested by the CONTRACTOR.

18.4. Make available to the OWNER, on 48 hours’ notice, either on-site or at the CONTRACTOR’s local Metropolitan
Denver office, documents related to personnel employed on the Project as reasonably necessary for the OWNER to
determine whether the CONTRACTOR has complied with its personnel screening and non-disclosure obligations.

Project Accounting:

18.5 The CONTRACTOR's accounting system and processes shall meet the following requirements:

1

2)

3)

The CONTRACTOR shall demonstrate to the OWNER and use a cost accounting system sufficient to:

a) Accurately record and charge actual direct costs which benefit this Project, for general conditions, bonds,
insurance, permits, and Change Orders.

b) Assure that costs charged to this Project relate ONLY to this Project.

The CONTRACTOR shall demonstrate to the OWNER and use a cost control system sufficient to provide
reasonable assurance that costs are not incurred and charged by the CONTRACTOR in excess of those
necessary for the timely and effective performance of the Contract.

The CONTRACTOR shall remedy deficiencies in the CONTRACTOR'’s cost accounting and cost control systems
as deemed necessary by the OWNER to achieve a standard of cost accounting and cost control generally
recognized as good practice in the construction industry.
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SECTION 01 14 13
ACCESS TO SECURE SITES

PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for access to secure sites.
B. Related Sections:
1. SECTION 01 50 00 — CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
2. SECTION 01 60 00 — MATERIAL AND EQUIPMENT
1.2 DEFINITIONS
A. Badged: CONTRACTOR personnel at the Work site on a consistent and daily basis and are issued a DW Contractor

Photo ID or Access Control Badge by DW Security.

B. CONTRACTOR personnel: CONTRACTOR employees, Subcontractors, Suppliers, Manufacturers, and other
personnel designated by the CONTRACTOR performing the Work.

C. Secure Site: Treatment Plants, Pump Stations, Dams, Reservoirs, Westside Complex, and other areas designated by
the ENGINEER.

D. Un-Badged: CONTRACTOR personnel and other persons not on the Work site on a daily or scheduled basis and are
issued a daily visitor's badge.

1.3 COORDINATION

A. Personnel Screening: Refer to DW CONTRACTOR personnel screening requirements and forms:
http://www.denverwater.org/DoingBusinesswithUs/ContractorPrequalificationCapitalProjects/.

B. Escort:

1. The ENGINEER will identify the level of escort required for the Work location. Various levels of escort may be
required for access to specific locations to complete the Work. Escorts will be provided by the OWNER. The
CONTRACTOR shall anticipate short delays to access Highly Restricted Work locations for coordinating with the
OWNER's escorts. The function of the escort will be to observe specific construction activities and coordinate
emergencies or other critical communication with the OWNER.

2. Site escort levels:

a. Highly Restricted: Escort is 100% on-site where Work is being performed. Access to certain areas at the
Work site may require the ENGINEER to observe the Work 100% of the time.

b. Restricted: Escortis 50% to 100% on-site where Work is being performed.
c. Internal — Less Restricted: Escort is intermittently on-site where Work is being performed.

C. Storage and Staging Area Requirements: As specified in SECTION 01 50 00 and SECTION 01 60 00.

1.4 SEQUENCING AND SCHEDULING

A. Comply with area and building security policies of the OWNER.

B.  Secure sites are considered restricted areas and are subject to additional site-specific security procedures:

1. Supply the names of CONTRACTOR personnel before the start of construction or before Work begins by
completing the SAL. The ENGINEER will supply the SAL in a .xlsx format for the CONTRACTOR'’S use. Maintain
an updated SAL and forward the revised log to the ENGINEER within 2 days when new personnel need to access
the site. Specific on-site training may be required for certain locations. A printed SAL listing CONTRACTOR
personnel authorized access to the Work site will be maintained at the Security Access Point at the entrance of the
facility. The ENGINEER will review the log.

2. The names of CONTRACTOR personnel making planned pick-up or delivery visits shall be entered on a separate
SDL. The ENGINEER will review the log. CONTRACTOR personnel that make routine short-term pick-up or
delivery visits to the site shall sign in and be issued a visitor badge when they present an approved form of
identification. They will be allowed unescorted access along predetermined routes to a delivery point.

3. Badged personnel and un-badged/badged personnel shall present one of the following approved forms of
identification:

a. Current US state issued driver's license.
b. State issued ID.

c. US military ID.

d. Current passport.

e. US alien registration card with photo.

f.  US visa or work documents.

4. Provide a Site Access Administrator with authority to manage on-site access issues.

5. CONTRACTOR personnel entering the site are required to check in at the security access point at the property
entrance and provide an approved form of identification.

6. There may be occasions when CONTRACTOR personnel shall be required to provide an approved form of
identification in exchange for a visitor's badge to gain authorized site access.

7. Notify the ENGINEER in writing, within one day when CONTRACTOR personnel have been reassigned or
employment has been terminated; update the SAL. Return the badge to the ENGINEER upon reassignment or
termination of employment within 7 days.

8. Immediately notify the ENGINEER in writing of any lost or stolen photo ID or access control badges.

9. Display badges on the upper half of the body with the picture visible.

10. Media representatives are not allowed on sites without prior written approval by the ENGINEER. Site visits shall
be coordinated with the ENGINEER.

EFFECTIVE JANUARY 2017 1 SECTION 01 14 13

ACCESS TO SECURE SITES



11. In locations where the CONTRACTOR is responsible for the construction area, the specific badging procedures to
be used will be agreed upon by the ENGINEER in coordination with the DW Manager of Safety and Security and
the CONTRACTOR, and established at the Pre-Construction Meeting. Provide samples of such identification or
badges at the Pre-Construction Meeting for approval.

12. Access privileges, both physical and informational, shall terminate on the Final Completion date. Return issued
badges to the ENGINEER within 7 days of the Final Completion date. For each unreturned badge, the
CONTRACTOR may be charged $250.

1.5 SUBMITTALS

A.  Supplements listed in this Section.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION
3.1 SUPPLEMENTS

A. Supplement A — SAL

B. Supplement B — SDL

END OF SECTION
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PART 1

SECTION 01 29 00
PAYMENT PROCEDURES
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information for payment procedures.
Related Sections:

1. SECTION 01 32 16.01 — COST LOADED SCHEDULE

2. SECTION 01 32 16.02 — COST LOADED SCHEDULE

3. SECTION 01 78 23 — OPERATION AND MAINTENANCE DATA

1.2 PRICE AND PAYMENT PROCEDURES

A.

Payment:
1. Progress payments will be made in accordance with the Agreement Form and ARTICLE 14 of the General
Conditions.

2. Payment for Lump Sum Work covers the Work required by the Contract Documents.

3. The progress payment values for preliminary and final manuals shall be as specified in SECTION 01 32 16.01 or
SECTION 01 32 16.02.

Nonpayment for Rejected or Unused Products:

1. Payment will not be made for:

a. Loading, hauling, and disposing of rejected material.

b. Quantities of material wasted or disposed of in a manner not called for under the Contract Documents.

c. Rejected loads of material, including material rejected after it has been placed for failure to conform to
provisions of the Contract Documents.

d. Material not unloaded from the transporting vehicle.

e. Defective Work not accepted by the OWNER.

f.  Material remaining on hand after completion of the Work.

Partial Payment for Stored Materials and Equipment:

1. Partial payment will be made for materials and equipment delivered or stored only if materials are accepted,
General Condition’s requirements are met, and the preliminary O&M manuals have been approved.

2. Final payment will be made only for materials incorporated in the Work; remaining materials, for which partial
payments have been made, shall revert to the CONTRACTOR and partial payments made for those items will be
deducted from the final payment.

3. Payment requirements associated with equipment and systems and preliminary O&M manual submittal as
specified in SECTION 01 78 23.

1.3 DEFINITIONS

A.

Construction Schedule of Values: Allocates values for the various parts of the Work (activities, or groups of
activities/categories) used as the basis for submitting and reviewing progress payments.

1.4 SUBMITTALS

A.  Schedule of Estimated Progress Payments:
1. Submit with the CLS.
2. Submit adjustments with Applications for Payment.
B.  Construction Schedule of Values:
1. Prepare the construction schedule of values for Work under the Agreement in accordance with ARTICLE 2 and
ARTICLE 14 of the General Conditions, and as specified in SECTION 01 32 16.01 or SECTION 01 32 16.02.
2. The total of the construction schedule of values shall equal the Contract Price.
C. Application for Payment:
1. Submit monthly by using the approved Application for Payment Form.
2. Submit on the date stated in ARTICLE 14 of the General Conditions and include the accepted construction
schedule of values.
3. Submit an updated CLS in accordance with the General Conditions with each monthly Application for Payment.
4. Preparation:
a. List each Change Order and Written Amendment executed prior to the date of submission as a separate line
item.
b. Execute certification by the authorized officer of the CONTRACTOR.
D. Final Application for Payment: Submit in accordance with Final Payment Release.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)
END OF SECTION
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SECTION 01 31 00
PROJECT MANAGEMENT AND COORDINATION

PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for project management and coordination.
B. Related Sections:
1. SECTION 01 91 00 — COMMISSIONING
2. SECTION 26 08 00 — COMMISSIONING OF ELECTRICAL SYSTEMS
3. SECTION 40 50 00 — INSTRUMENTATION AND CONTROL SYSTEMS
1.2 COORDINATION

A.

B.

C.

D.

E.

Separate Contracts:
1. Referto ARTICLE 7 of the General Conditions for the coordination of Work under separate contract(s).
2. Coordinate the CONTRACTOR'’s Work with separate Contractors.
3. Coordinate with the OWNER and the ENGINEER to avoid delays to separate contracts.
Coordinate with the OWNER'’s normal activities on or near the site to:
1. Maintain roads so that they are fully operational during the Work.
2. Allow access by the OWNER's personnel to the Work area as required to maintain operations.
OWNER Occupancy:
1. The OWNER’s personnel will:
a. Occupy the premises during the Work for the conduct of their normal operations.
b. Occupy existing buildings and use existing streets and parking areas during the Work.
2. Cooperate with the OWNER'’s personnel to minimize conflict and to coordinate the usage of facilities.
City and County of Denver (City) Street Cut and Occupancy Permits Requirements:
1. Applicable to projects within the City.
2. Coordinate directly with the City Representative: Michael Holm, Public Works Construction Inspection, 2000 W.
3rd Avenue, Room 231, Denver, CO 80223-1027, 303-446-3639.
3. Obtain a Street Cut Permit as required by the City for Work. City Street Cut Fees will not be assessed to related
Work.
4. Obtain a City Street Occupancy Permit which covers road closures, traffic control, parking, and related issues
associated with the Work.
a. Occupancy Permit Fees will not be assessed related to the Work for impacts to traffic lanes, center lanes,
alleys, sidewalks, and meter bagging if Work is completed within the permitted duration.
b. Obtain a second Occupancy Permit if Work activities extend beyond the original permitted duration. The City
will review the Work status and issue the CONTRACTOR a second Permit at a rate up to twice the prevailing
Permit Fees at CONTRACTOR's expense.
5. The City may require weekend construction on arterial streets where lane closures cannot be re-opened during
rush hour (6:00 a.m. to 8:30 a.m. and 3:30 p.m. to 6:30 p.m.) and multiple lane closures.
6. Special events may limit working hours and allowable working days.
7. Work within the Central Business District (Downtown), Cherry Creek retail areas, and the Stapleton/Forest City
retail areas, including the Shops at Northfield, may be subject to the City’s Holiday Construction Moratorium.
8. If Work is downtown, attend the City’s bi-weekly downtown coordination meeting.
Outages of DW Conduit, Transmission, and Distribution Piping:
1. Notify the ENGINEER in writing, one week in advance of when a water conduit, transmission, or distribution main
needs to be taken out of service. Provide an estimate for the shutdown time required.
2. Where needed, the OWNER will dewater existing waterlines greater than 24-inches in diameter to invert elevation.
3. The OWNER does not guarantee the shut-out will be watertight and any subsequent dewatering shall be the
CONTRACTOR's responsibility.

1.3 PRE-INSTALLATION MEETINGS
A. Administer a pre-installation meeting prior to the start of major portions of the Work.

1. The major portions of the Work that will require a pre-installation meeting are at the ENGINEER’s discretion.
Examples of major portions of Work that may require a pre-installation meeting include, but are not limited to, pipe
installation, concrete installation, masonry work, and electrical work.

2. Alist of pre-installation meetings shall be included in the quality control plan submitted by the CONTRACTOR.

3. A pre-installation meeting may also be listed as a requirement in an individual specification section.

4. Notify the ENGINEER of a pre-installation meeting 10 days in advance of the meeting date and not less than
10 days in advance of the start of the Work. Prepare an agenda, conduct the meeting, and distribute meeting
minutes and an attendance log.

5. For each pre-installation meeting, review and discuss the following suggested subjects:

a. Safety.
b. Scheduling and sequencing.
c. Contract and Shop Drawings.
d. Specifications and industry standards.
e. Quality control and quality assurance.
f.  Submittals.
g. Constructability and logistics.
h. Coordination with other entities and trades (if applicable).
i.  Trade specific issues.
EFFECTIVE JANUARY 2017 1 SECTION 01 31 00
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j.  Startup and commissioning (if applicable).

6. Minimum attendance:
CONTRACTOR (Project Manager, Project Engineer, Superintendent, and Foreman).
Suppliers.
Subcontractors.
ENGINEER.
OWNER.
Others affecting or affected by the Work.

7. Alog of resolutions, decisions, and clarifications shall be kept during the meeting and distributed with the meeting

minutes and the attendance sheet.

B. Other Meetings:

1. General:

a. Make arrangements for meetings throughout the progress of Work.

b. Prepare a meeting agenda for meetings (with the exception of the pre-construction meeting) with input from
the OWNER'’s consultant and the ENGINEER. Distribute the agenda with notice of each meeting.

c. Preside at the meetings, record the minutes of proceedings and decisions, and reproduce and distribute
copies of the minutes to participants and parties affected by meeting decisions within 5 days after each
meeting.

2. Pre-construction meeting:

a. The ENGINEER will prepare the agenda.

b. Review and discuss the following subjects at a minimum:

1) Required schedules.

2) Groundwater control.

3) Erosion/sediment control and wetlands protection plans.

4) Status of bonds and insurance.

5) Sequencing of critical path Work items.

6) Work changes and clarification procedures.

7) Use of site, access, office and storage areas, security and temporary facilities.

8) Major product deliveries and priorities.

9) CONTRACTOR's safety plan.

10) Progress payment procedures.

c. Minimum attendance:

1) The OWNER'’s Representatives, including the ENGINEER.

2) The CONTRACTOR's office representative.

3) The CONTRACTOR's Resident Superintendent.

4) The CONTRACTOR's Quality Control Representative.

5) The CONTRACTOR's Safety Representative.

6) Subcontractors' and Suppliers’ Representatives as the CONTRACTOR or the ENGINEER deem
appropriate.

7) The OWNER’s consultant.

8) Others as appropriate to the agenda.

3. Progress meetings:

a. Schedule weekly progress meetings at the site to review Work progress, CLS, Shop Drawing and Sample
submissions schedule, Applications for Payment, Contract modifications, and other matters requiring
discussion and resolution.

b. Minimum attendance:

1) The OWNER'’s representatives including the ENGINEER as appropriate to the agenda.

2) The CONTRACTOR, Subcontractors, and Suppliers as appropriate to the agenda.

3) The OWNER'’s Consultant, if requested by the ENGINEER.

4) Others as appropriate to the agenda.

4. Quality control and coordination meetings:

a. Scheduled by the ENGINEER to review test reports, inspection reports, and other matters relating to the
quality control of the Work and the work of separate CONTRACTORS.

b. Minimum attendance:

1) The OWNER'’s representatives including the ENGINEER as appropriate to the agenda.

2) The CONTRACTOR, Subcontractors, and Suppliers as appropriate to the agenda.

3) The OWNER'’s Consultant, if requested by the ENGINEER.

4) Others as appropriate to the agenda.

5. Facility commissioning and startup meetings:

a. Schedule and attend facility commissioning and startup meetings prior to submitting a facility startup plan as
specified in SECTION 01 91 00.

b. Minimum agenda:

1) Preliminary discussions regarding the facility commissioning and startup plan, including testing
procedures and testing documentation forms, individual system or equipment startup and testing plans,
and testing procedures and testing documentation forms to integrate the individual system startup plans
into the facility startup plan.

~ooooow
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2) The facility startup and commissioning plan and schedule shall, at a minimum, include:

a) Submittal and ENGINEER review period of preliminary O&M manuals.

b) Submittal and ENGINEER review period of final O&M manuals.

¢) Commissioning of electrical systems prior to energizing electrical equipment.

d) Manufacturer's certification of proper operation.

e) Factory demonstration tests.

f) Phase | ORTs.

g) Phase Il ORTs.

h) PATs.

i) I&C acceptance test.

j) Facility startup evaluation tests.

k) Training sessions.

[) Other requirements as specified in SECTION 01 91 00, SECTION 26 08 00, and SECTION 40 50 00.

m)Other tests and activities as requested by the ENGINEER.

n) Content of facility commissioning and startup plan and detailed review of the individual facility
commissioning and startup procedures.

0) Coordination between the CONTRACTOR, the ENGINEER, the OWNER and the other Stakeholders.

p) Potential problems associated with commissioning and startup.

3) Minimum attendance:

a) The OWNER's and ENGINEER’s representatives, including the Design Project Engineer, Electrical
Engineer, CPM, Construction Project Inspector, Construction I&C Inspector, and the OWNER'’s
Operating and Maintenance personnel, as appropriate.

b) The OWNER'’s Consultant, if requested by the ENGINEER.

¢) The CONTRACTOR’s Commissioning Manager.

d) CONTRACTOR's Project Manager.

e) CONTRACTOR's Resident Superintendent or Foreman.

f) CONTRACTOR'’s Subcontractors participating in startup activities including electrical, controls
integrator, mechanical and HVAC Subcontractors, as appropriate.

g) Equipment Manufacturers and vendors as requested by the ENGINEER.

h) Others as appropriate to the agenda.

4) Meeting frequency: Monthly in the first half of the Project or when requested by the ENGINEER.
a) During the commissioning and startup periods, meeting frequency shall be increased and shall
include:
(1) Weekly or daily meetings, as appropriate during initial commissioning efforts.

(a) Discuss schedule.

(b) Discuss daily commissioning activities.

(c) Discuss issues from previous day’s activities including problems and resolutions.
5) Location: At the site or the ENGINEER's office, as approved by the ENGINEER.
6) Meeting minutes shall be prepared by the CONTRACTOR and approved by the ENGINEER.
7) Updated facility startup and commissioning schedules shall be provided at each meeting unless otherwise

approved by the ENGINEER.
6. Refocus meetings:

a. The ENGINEER may require a refocus meeting, as called for in the CPPM, as necessary for successful

completion of the Work.
1) Refocus meetings need to change or verify Work direction and clarify expectations for delivery of:

a) A realistic and comprehensive CLS.

b) O&M manuals (electronic and hardcopy).

¢) Record Drawings.

d) Any outstanding Work issues that need to be addressed for project completion and contract closeout.

2) Attendees shall include:

a) OWNER.

b) ENGINEER and Subconsultants.

¢) CONTRACTOR and Subcontractors.

d) Appropriate Suppliers.

1.4 SEQUENCING AND SCHEDULING
A. Milestones: Complete the construction of Milestones by the dates shown in the Contract Documents. These activities
are critical to the overall completion of Work and are subject to liquidated damages as provided in the Agreement
Form.
1.5 SITE CONDITIONS
A. Adjacent Facilities and Properties:
1. Examination:

a. After the Effective Date of the Agreement and before Work at the site is started, meet at the site with the
ENGINEER and affected property and utility entities. Make a detailed examination of existing conditions
including existing buildings, structures, and other improvements in the vicinity of the Work that may be
damaged by construction operations.

b. Periodically re-examine, jointly with the ENGINEER and affected property utility entities, for cracks in
structures, settlement, leakage, and similar conditions.

EFFECTIVE JANUARY 2017 3 SECTION 01 31 00
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PART 2
PART 3

2. Documentation:

a. Submit 2 copies of photographs, videotapes, and other records documenting examination for the
ENGINEER'’s approval. The ENGINEER will review, sign, and return one record copy to the CONTRACTOR
to be kept on file in the CONTRACTOR's field office as site records. Provide approved record copies to utility
entities, if requested.

b. Observations and photographs are intended for use as indisputable evidence in determining whether and to
what extent damage occurred as result of the CONTRACTOR's operations, and are for the protection of
adjacent property, the CONTRACTOR, and the OWNER.

Existing Utilities:

1. Coordinate proposed Work with the ENGINEER, the OWNER, and other affected utilities before beginning Work
that could interfere with the operations of others.

2. Notify applicable utilities prior to starting Work, if damage occurs, or if conflicts or emergencies arise during Work.

3. Existing Utility Entities as specified in the Contract Documents.

4. Provide bypass facilities and temporary connections acceptable to the ENGINEER that are required to maintain
the existing utilities’ operations.

5. Do not plug lines, operate valves, or take other actions that would affect the operation of existing systems, except
as specifically required by the Contract Documents.

6. Connections to existing facilities:

a. Obtain permission from the OWNER or utility owner prior to making connections.

b. Make necessary connections to existing facilities including structures and utilities.

c. Plan the connections to existing facilities that are in service in advance; provide required equipment,
materials, and labor at the time of undertaking the connections.

d. The OWNER or utility owner will supervise the operation of valves or other appurtenances on existing utilities.

e. Protect facilities against deleterious substances and damage.

Exercise reasonable care to verify the locations of existing subsurface structures and underground facilities.

Check immediate and adjacent areas that are subject to excavation by visual examination, and by electronic metal and
pipe detection equipment if necessary, for indications of subsurface structures and underground facilities.

Make exploratory excavations where existing underground facilities or structures may potentially conflict with proposed
underground facilities or structures. Conduct exploratory excavations in the presence of the ENGINEER, or utility
owner sufficiently ahead of construction to avoid delays to Work.

Existing Facilities:

1. Relocation of existing facilities:

a. Anticipate minor relocations of existing facilities during the Work.

b. Provide the complete relocation of existing structures and underground facilities as specified in the Contract,
including piping, utilities, equipment, structures, electrical conduit wiring, electrical duct banks, and other
necessary items.

c. Use new materials for relocated facilities; match the materials of the existing facility.

d. Perform relocations to minimize the downtime of existing facilities.

e. Install new portions of existing facilities in the relocated position prior to the removal of existing facilities.

PRODUCTS (NOT USED)
EXECUTION

3.1 GENERAL

A.  Cutting, Fitting, and Patching:

1. Cut, fit, adjust, and patch Work and the Work of others, including excavation and backfill, to make the Work
complete, to install Work in existing construction, and to repair new and existing Work affected by demolition and
cutting.

2. Obtain the written authorization of the ENGINEER before cutting or altering:

a. Structural steel, reinforcing steel, columns, beams, elevated slabs, trusses, or other structural members.
b. Weather or moisture-resistant elements.
c. Efficiency, maintenance, or safety of an element.
d. Work by another Contractor.
3. Refinish surfaces to provide an even finish:
a. Refinish continuous surfaces to the nearest intersection.
b. Refinish entire assemblies.
c. Finish restored surfaces to planes, shapes, and textures so that transitions between existing and new Work
are not apparent in finished surfaces.
d. Do not leave surfaces in raw, marred, or unfinished condition.

4. Restore existing Work, underground facilities, and surfaces to remain in the completed Work including
concrete-embedded piping, conduit, and other utilities as shown on the Drawings.

5. Make restorations with new materials and appropriate methods for new Work of a similar nature; use the best
recommended practice of the Manufacturer or the appropriate trade association. Match products, materials,
finishes, profiles, tolerances, and other attributes of adjacent surfaces or use materials identical to existing
materials in workmanship, appearance, and performance.

6. Fit Work airtight to pipes, sleeves, ducts, conduit, and other penetrations through surfaces. Fill voids. Saw cut or
otherwise isolate areas to be demolished to prevent damage to other Work and to provide proper surfaces to
receive repairs and new Work.
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10.
11.

12.

13.

14.

Information provided on existing facilities is based on available data and may not represent exactly what is

present.

Repair or otherwise rebuild or construct surfaces that are affected by cutting and demolition. Execute the fitting

and adjustment of products to provide a finished installation that complies with tolerances, finishes, and profiles of

adjacent surfaces, whether new or existing.

Anticipate the need to provide materials and work to fit new facilities to existing facilities.

Remove specimens of installed work for testing when requested by the ENGINEER.

Inspection:

a. Inspect existing conditions of the Work, including elements subject to movement or damage during cutting and
patching or excavation and backfill.

b. After uncovering the Work, inspect conditions affecting the installation of new Work. Report any differing or
inconsistent conditions.

Preparation prior to cutting:

a. Provide shoring, bracing, and support to maintain structural integrity.

b. Provide protection for other portions of the Work and existing conditions.

c. Provide protection from elements, including weather.

Execute cutting and demolition by methods that will prevent damage to other work and will provide proper surfaces

to receive the installation of repairs and new Work. Saw cut or otherwise isolate areas to be demolished.

Expect tie-ins or connections to existing facilities to be out-of-plumb, out-of-square, and out-of-round. Provide

materials, methods, and effort to properly make tie-ins and connections.

3.2 PREPARATION
A. CONTRACTOR’s Responsibilities:

1. Inthe event of a discrepancy in the Contract Documents, request written clarification before proceeding.
2. Atthe request of the ENGINEER, submit documentation of the Work described in this Section.
END OF SECTION
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PART1 GENERAL
1.1 SUMMARY

SECTION 01 32 00
CONSTRUCTION PROGRESS DOCUMENTATION

A.  Section includes general information and execution for construction progress documentation.
1.2 QUALITY ASSURANCE

A. Record Docu

ments:

1. Provide a qualified and experienced person whose duty and responsibility is to maintain Record Documents.
2. Accuracy of records:

a. Coordinate changes within Record Documents; make legible and accurate entries on each page of the
Specification Sections and each sheet of the Drawings and other documents where such entry is required to
show the change.

b. Document factual information regarding aspects of the Work, both concealed and visible, to enable the future
modification of the Work to proceed without extensive site measurement, investigation, and examination.

3. Make entries within one day after the receipt of information that a change in the Work has occurred.

4. Request

the ENGINEER's review and approval of the current status of Record Documents prior to submitting each

request for progress payment.

5. Failure to properly maintain, update, and submit Record Documents may result in a deferral by the ENGINEER to
recommend approval of the whole, or any part, of the CONTRACTOR's application for progress payment, either
partial or final.

1.3 SITE CONDITIONS

A. Construction

Photographs:

1. Take photographs at major phases of construction that meet the following requirements:
a. Take with a high-resolution digital camera (5 megapixels, or higher).
b. Neatly label the photograph with the date, the name of the photographer, and the component the photographs
are depicting.
c. Submit the photograph electronically in .jpeg format on compact disc with each progress payment.

B. Periodic Site

Observations:

1. The ENGINEER will make site observations in accordance with the General Conditions.
2. The OWNER's personnel on official business may visit the site to monitor and audit progress.
3. Periodic site visitation will be arranged by the OWNER in accordance with the Contract Documents.

PART 2  PRODUCTS
PART 3  EXECUTION

(NOT USED)

3.1 QUALITY CONTROL

A. Maintenance
1. General:

of Record Documents:

a. Promptly following the commencement of Contract Time, secure from the ENGINEER, at no cost to the
CONTRACTOR, one complete set of Contract Documents.

b
c
d
2. P
a
b
c
3. E
a.
b. Use
c
1)
2)

3)
d. Call

. Label or stamp each Record Document with the title, “Record Documents”, in neat, large, printed letters.
Record information concurrently with the construction progress.
. Do not cover or conceal Work until the required information is recorded.
reservation:
. Maintain documents in good order in a clean, dry, and legible condition.
. Do not use Record Documents for construction purposes.
. Make documents available at all times for observation by the ENGINEER.
ntries on Drawings:
Date entries.

an erasable, colored pencil; clearly describe a change by graphic line and note, as required.

. Color coding:

Green when showing information deleted from Drawings.

Red when showing information added to Drawings.

Blue and circled in blue to show notes.

attention to an entry by inserting a drawn cloud around each area affected.

e. Legibly mark to record actual changes made during construction including, but not limited to:

1

2)

3)
4)

5)

The depths of various elements of the foundation in relation to finished first floor data if not shown on the
Drawings or where depth differs from that shown on the Drawings.

The horizontal and vertical locations of existing and new underground facilities and appurtenances and
other underground structures, equipment, or Work. A reference to at least 2 measurements to permanent
surface improvements. The Manufacturer, type, serial numbers, model numbers, and size of new valves
and miscellaneous piping fittings.

The location of internal utilities and appurtenances concealed in construction that are referenced to visible
and accessible features of the structure.

The location of existing facilities, piping, equipment, and items critical to interface between existing
physical conditions or construction and new construction.

Changes made by Field Orders, Work Change Directive, Change Order, Written Amendment, and the
ENGINEER’s written interpretation and clarification using consistent symbols for each and showing the
appropriate document tracking number.
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6) Underground and embedded electrical, instrumentation, control conduits, and ductbank runs dimensioned
from established building lines.
7) Changes or departures from electrical, instrumentation, and control.

f.  Dimensions on schematic layouts: Show on Record Documents, by dimension, the centerline of each run of

items such as those described in the previous subparagraph.

1) Clearly identify the item by an accurate note (e.g., Cl drain, galv. water).

2) Show, by symbol or note, the vertical location of the item (e.g., under slab, in ceiling plenum, exposed).
3) Make identifications descriptive so that they may be related to the Specifications.

g. Specifications: Legibly mark and record for each product description the actual product installed if it differs
from that specified, including: Manufacturer, trade name, and catalog model nhumber of each product and item
of equipment actually installed.

END OF SECTION

EFFECTIVE JANUARY 2017 2 SECTION 01 32 00
CONSTRUCTION PROGRESS DOCUMENTATION



PART 1

SECTION 01 32 16.01
COST LOADED SCHEDULE
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information, products, and execution for cost loaded schedules.
Related Sections:
1. SECTION 01 29 00 — PAYMENT PROCEDURES

1.2 PRICE AND PAYMENT PROCEDURES

A.

Payment Deductions: A permanent line-item deduction, at the pro-rata rate of $2,000 per month, will be deducted from
the Contract Price if, in the judgment of the CPM, the CONTRACTOR is deemed to be the cause for the delay in
submitting the CLS or subsequent monthly updates as discussed in monthly progress meetings and reports. The
CONTRACTOR will be notified within one week of said delinquency that the permanent deduction is being assessed
against the Contract.

1.3 DEFINITIONS

A.

“Cow

Q
R.
S

3-Week-Look-Ahead-Schedule: A schedule derived from the CLS that includes the week in which the schedule is
presented plus the next 2 successive weeks.

Adverse Weather: Atmospheric conditions at a definite time and place that are unfavorable to construction activities.
Cash Flow: Synonymous with estimated progress payments.

CLS: A detailed schedule of individual activities required to complete the Work and their associated cost that the
CONTRACTOR anticipates requesting partial payment for as the Work is progressively completed. References to
schedule or construction schedule mean CLS; activities and total associated costs in the CLS shall be equal to the
Contract Price.

Construction Schedule of Values: Allocates values for the various parts of the Work (activities or groups of
activities/categories) used as the basis for submitting and reviewing progress payments.

Critical Path: A series of sequentially linked activities in a Project schedule that will take the longest total amount of
time to complete. At any point in time, the critical path will be the path with the least amount of total float.

Early Finish: The earliest a schedule activity is expected to finish, based on its relationship to other activities in the
Work.

Early Start: The earliest a schedule activity is expected to start, based on its relationship to other activities in the Work.
Estimated Progress Payments: The scheduled expenditures based on activity cost loading and the anticipated
CONTRACTOR gross billings before the withholding of retention; estimated by the CONTRACTOR.

Late Finish: The latest a schedule activity can finish based on its relationship to other activities in the Work, and still
permit the Work to be completed on time.

Late Start: The latest a schedule activity can start based on its relationship to other activities in the Work, and still
permit the Work to be completed on time.

Milestone: Zero-duration task marking the completion of a significant body of work or important date/event associated
with the Contract.

Original Duration: The amount of time projected at the beginning of the Work, in days, that an activity was expected to
take to complete.

Preliminary Progress Schedule: Covers construction related activities from the Notice to Proceed plus the first 30 days
of Work.

Recovery Schedules: A monthly update of the CLS detailing the necessary recovery activities when a CONTRACTOR
has fallen behind on their critical path.

Total Float: The number of days by which an activity may be delayed from its early start or finish dates without
extending the Substantial Completion date or the Final Completion date.

Unusually Severe Weather: Weather that is more severe than the adverse weather anticipated for the season or
location involved.

WBS: A tool used to define and group a Project’s discrete Work elements in a way that helps organize and define the
total Work scope of the Project.

Work Activity: An activity that requires time and resources to complete and is required to be performed before the
Work is considered complete.

1.4 SEQUENCING AND SCHEDULING

A.  Critical Path Network:

1. Utilize the CPM type of scheduling tool to monitor Work progress.

2. Provide information concerning the sequencing, logic, and duration of activities; provide the initial CPM logic
network diagram and tabular report data in electronic and paper formats.

3. Utilize the latest version of scheduling software such as Primavera, Microsoft Project, or alternate software
approved by the CPM.

4. CPM logic diagrams shall be plotter drawn and submitted on reproducible paper no larger than 24-inches by
36-inches.

5. The activity box shall include, at a minimum, the activity number and description, original duration, and total float;
submit logic diagrams until both the preliminary and final CLSs are accepted.

6. Cost load the activities contained within the schedules to equal the Contract Price. Prorate overhead and profit
and other incidental costs not identified in other activities on all activities for the entire Project length. Do not
unbalance the activity cost loading.

7. Subdivide CMAR and CM/GC contracts by each Bid Package; include the Project fee as a separate activity and do
not associate it with other activities.
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8. Collect data and information from Subcontractors, Suppliers, and Equipment Manufacturers for incorporation into
the CLS.

9. Work activities included in the CLS shall be of sufficient detail to assure adequate planning and execution of the
Work such that, in the judgment of the CPM, it provides an appropriate basis for forecasting, monitoring,
managing, and evaluating the progress of the Work, making payments for the Work, and starting negotiations for
additions and deletions of the Work. Work activities shall conform to the following requirements:

a.

b.

Describe Work activities using consistent terminology such that Work is readily identifiable to assess

completion.

Items listed in the Bid Form or Proposal Form shall be reflected in the CLS. These items may be further

divided into greater detail to facilitate the management of the Project. The total cost of the rolled up items

shall equal the total cost in the Bid Form.

Where the term schedule of values is utilized, it shall be equivalent to the activities of the CLS.

Subdivide the Work into activities of duration no longer than 15 days each, except as to non-construction

activities such as the procurement of materials, delivery of materials, delivery of equipment, concrete curing,

and other activities for which the CPM may approve a longer duration.

The construction time as determined by the CLS from early start to late finish for any subphase, phase, or the

entire Project shall not exceed the Contract Times specified in the Contract Documents. One day shall be the

smallest time unit shown.

Activities labeled start, continue, or completion are not allowed. Lead and lag time activities will be acceptable

only if the description accurately identifies such a restraint and are realistic with respect to the scheduling and

sequencing of the Work and overall control schedule of the Work.

Show the following information for each Work activity:

1) WBS or activity number.

2) Performance responsibility, Subcontractor, trade code (e.g., General, Mechanical, Electrical, Carpenter,
Plasterer).

3) The duration, in days, and the number of shifts per day as appropriate.

4) Work location code, descriptive of the physical plant area involved.

5) Cost data as described herein.

6) Coding and organization of data and schedule information in accordance with the WBS requirements.

7) Total float.

Clearly identify and visibly differentiate a single critical path. Sequential Work activities shall be linked

logically by precedent/successor activities.

Individual cost loaded activities shall include overhead, profit, and other incidental costs not identified in other

activities. CMAR and CM/GC contracts shall be subdivided by each Bid Package. The CONTRACTOR’s

Project fee shall be included as a separate activity and shall not be associated with other activities.

10. Include the following Milestones in the CLS:

a.

@~oa0

h.
11. Indi

Notice to Proceed: Will be given after the Contract is executed and the Contract bonds and evidence of
insurance are approved by the OWNER; the CONTRACTOR shall not commence construction activities on
the Project site until the Notice to Proceed is issued.

Preliminary progress schedule: Do not commence construction activities on the Project site that affect
operations until either the preliminary progress schedule is approved, which includes the first 30 day activities,
or specific activities are approved.

Mobilization.

Construction start.

Substantial Completion date.

Specified Milestones, including any intermediate (close-as-you-go) Milestones.

Refocus meeting(s).

Final Completion date.

cate the sequence and interdependency of Work activities. These include, but are not limited to, the following

items as appropriate to the Contract:

a. Submittal preparation by the CONTRACTOR and review by the CPM.
b. Material and equipment (early start/finish dates and late start/finish dates):
1) Supplier submittal/acceptance.
2) Shop Drawing submittal/acceptance.
3) Release for fabrication.
4) Fabrication period.
5) Witness shop test (if applicable).
6) Delivery.
7) Installation.
8) Check out.
9) Spare parts delivery.
10) O&M manuals: Preliminary O&M, Final O&M predecessor to start-up/commissioning; value for both shall
be 5% each of the sum of the total equipment cost and the installation cost of the equipment or system.
The ENGINEER may increase the percentage, if necessary, to a maximum of 10%.
11) Lesson plans submittal/acceptance.
12) Training.
c. Shop and field performance tests and supervisory service activities.
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d. Mobilization and move in.

e. Preparation of coordination and layout drawings.

f.  Environmental constraints: Show significant elements of the construction stormwater and pollution prevention
plans; elements may include, but are not limited to, the installation and removal of erosion/sedimentation
controls and stormwater control; consider any restrictions on the Work due to permits related to environmental
restrictions.

g. Obtaining required permits and complying with permit conditions.

h. Specific Work activities including, but not limited to: Demolition, sitework, excavation, underground pipe

installation, structural excavation, soil testing, backfill, placement of sheeting, pile driving, formwork erection,

rebar placement, placing of concrete, stripping forms, concrete curing, installation of fiber optic conduits,
terminations, other materials and equipment, re-vegetation, and clean up.

Construction of the facilities outlined in the Contract Documents.

Subcontractor's items of Work.

Time allowance for unusually severe weather.

DW observed holiday schedule.

Punchlists.

Final cleanup.

Time allowance for testing.

Time allowance for startup and commissioning.

Contract activity interface coordination with other contractors, Substantial Completion date and Final

Completion date, and the maintenance of operations of existing plant(s).

Indicate coordination activities from related construction contracts.

Connection to existing plant systems and equipment.

Preparation of final copies of the CONTRACTOR's redline drawings, AutoCAD As-Built Drawings, and Record

Documents.

Temporary utilities and construction.

Required inspections.

Preparation, submittal, and approval of O&M manuals and redline Drawings.

Demobilization.

. Project closeout.

12. Develop other activity codes and values needed to comply with the reporting requirements listed herewith, subject
to acceptance by the CPM.

B. Time Extension for Unusually Severe Weather:

1. Upon written request from the CONTRACTOR, the CPM may suspend the counting of Contract Time, herein called
time extension, for the CONTRACTOR's convenience during unusually severe weather. The CONTRACTOR's
request for the time extension shall clearly demonstrate that weather conditions are unusually severe (i.e., more
severe than the adverse weather anticipated for the Project location during any given month) and that such
conditions adversely affected 50% or more of the CONTRACTOR's workday and delayed Work critical to the
timely completion of the Project.

2. The following schedule of monthly anticipated adverse weather delays is based on NOAA for Denver based and
Front Range Projects (elevation 7,200 feet and below):
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3. For Projects located outside of Denver and Front Range areas (above elevation 7,200 feet), adverse weather
delays will be greater than those listed above. Should the CONTRACTOR request a time extension for unusually
severe weather at these Project locations, determine the number of adverse weather delays specific to the location
by analysis of NOAA or other weather data. The last 10 years of consecutive data should be used to establish the
baseline whenever possible.

4. Only the number of days lost due to unusually severe weather, as requested by the CONTRACTOR and approved
by the CPM, that exceed the above anticipated adverse weather delays for the month, will be considered for
granting a Contract Time extension. The delay must be beyond the control and without the fault or negligence of
the CONTRACTOR.
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5. The CONTRACTOR's CLS shall incorporate these anticipated adverse weather delays in weather dependent
activities.

6. If the CONTRACTOR elects not to perform the Work during periods of adverse inclement weather that does not
qualify as unusually severe weather, the CONTRACTOR will not be entitled to an extension of time.

7. If warranted, a time extension for unusually severe weather will be implemented by Change Order. Costs resulting
from the time extension including, but not limited to, the protection and maintenance of the jobsite, maintaining
specified insurance and bonding certificates, and traffic control for the period of the time extension shall be the
responsibility of the CONTRACTOR and shall be at no additional cost to the OWNER. Unit price adjustments or
special allowances will not he paid by the OWNER for escalated material, labor, equipment, or any other costs
associated with the time extension.

C. Preliminary Progress Schedule:

1. No later than 10 days after the Notice to Proceed, submit the preliminary progress schedule containing the
following information:

a. Procurement activities: Prepare submittals and Shop Drawings, CPM’s review and comment, fabrication and
delivery, and shop testing.
The Project’s critical path.
Each building and each areas major sequences of Work.
Preliminary estimated progress payments for the total Project.
Scheduled activities for the first 30 days of Work in reasonable conformity to the Contract Documents; the
remaining CLS shall show the CLS using broad Work activities and major Milestones and durations for the
purpose of review and discussion at the Pre-Construction Meeting.

PoooT

D. CLS:

1. No later than 30 days after the Notice to Proceed, submit the CLS demonstrating the final level of detail for each
activity, containing the required relationships completely identified, and correctly depicting the duration of each
activity. The CLS shall be composed of:

a. A complete logic and activity duration schedule at the final level of detail for each activity, containing the
required relationships completely identified and the duration of each activity correctly depicted.

b. No Contract changes or delays which may have been incurred during the CLS development period; enter
these at the first update after the CLS has been accepted.

c. Cost information assigned to each of the specific activities at the final level of detail; each activity shall be cost
loaded to permit the initial and monthly generation of an estimated progress payment curve, the construction
schedule of values, a resource curve, and to assess the progress of the Work. Monthly payment applications
shall be submitted as specified in SECTION 01 29 00.

2. If the CLS is not accepted, the CONTRACTOR shall revise it in accordance with the CPM’'s comments and
resubmit it within 7 days.

3. When the CLS is accepted it becomes the baseline CLS for schedule of record and the basis for future schedule
updates.

4. After acceptance of the CLS, no changes are allowed without the approval of the CPM.

5. The CONTRACTOR is not entitled to any damages by reason of the failure of the CPM to give timely acceptance
or comments on any CLS hereunder.

6. Payment requests:

a. The first payment request will be processed if the CLS has been submitted by the CONTRACTOR and
returned by the CPM with the corrections noted with the understanding that the corrections will be made.

b. The second payment request and subsequent requests will be processed for payment only if the CLS has
been submitted by the CONTRACTOR and returned by the CPM with no corrections required.

E. Progress of the Work:

1. If at any time during the Work, the CONTRACTOR fails to complete any activity by its latest completion date, the
CONTRACTOR is required, within 7 days, to submit to the CPM a written statement as to how and when the
CONTRACTOR plans to reorganize the work force, re-schedule the Work and recovery, and the potential schedule
delay during the next CLS update period.

a. Actions by the CONTRACTOR to complete Work within Contract Times or Milestones will not be a justification
for adjustment to Contract Price or Contract Times.

b. The ENGINEER may order the CONTRACTOR to increase plant, equipment, labor force, or working hours if,
due solely to the CONTRACTOR'’s own operations, the CONTRACTOR fails to:

1) Complete critical scheduled activity by its latest Milestone completion date.
2) Satisfactorily execute Work to prevent delay to the overall completion of the Work, at no additional cost to
the OWNER.

2. Monthly CLS updates:

a. After the baseline CLS is accepted by the CPM, prepare and submit monthly update information on logic,
physical percent complete, actual start and finish dates, duration changes, and related reports, diagrams, and
schedules.

b. Subsequent monthly updates will be compared to the baseline CLS. Compare each current monthly update to
the last month’s update. Label each update by period with the data date and the report date identified on the
hardcopy and electronic file label.

c. Include the following with the baseline CLS:

1) Certification that the CLS is being utilized for the management and execution of the Work and that
Subcontractors with 10% or more of the Work concur with the CLS.
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2) Comparison of the baseline CLS activities against current update activities.

3) Clearly identify critical path and near critical paths.

4) Narrative report.

5) Estimated progress payments by month with early and late forecast CLS dates and showing actual
expenditures from previous months.

6) Successor/predecessor, total float, and 90-day-look-ahead reports.

7) A detailed monthly cost activity report, reflecting the actual costs for the period, costs-to-date, and
budgeted costs.

8) A monthly summary cost activity report oriented to the monthly payment requisition level of detail.

d. Provide monthly updates with the request for progress payment. The CPM will have the right to withhold
payment until the monthly update(s) are received. Default progress data provided from the scheduling system
are not allowed. Actual start and finish dates shall not be automatically updated by default mechanisms that
may be included in CPM scheduling software systems.

e. Activities that have reported progress without predecessor activities being completed (out-of-sequence
progress) are not allowed except on a case-by-case basis with approval from the CPM. A written explanation
of each activity shall be included in the monthly submittal. The CPM may direct that changes in CLS logic be
made to correct any out-of-sequence Work.

f.  Each month, identify any changes to the CLS such as new activities, deleted activities, activity duration
changes, activity description changes, and change in logic relationships between activities. Describe logic
changes and include an explanation of the rationale for the change.

g. Do not constrain the CLS with artificial logic ties, constraint dates, or any other scheduling techniques that
may distort the activity float and total float associated with the critical path activities and the CLS in general.

h. Provide a CLS defining the times at which equipment, materials, means, and methods require submittals. The
submittal CLS shall be tied to early start/early finish and late start/late finish dates to ensure time has been
allowed for review and return.

F. CLS End Float:

1. The difference in time between the Project’'s scheduled early completion date, as submitted, and the required
Contract completion date will be considered as float. Float and total float within the CLS are not for the exclusive
use of the OWNER or the CONTRACTOR; they are jointly owned by both parties and are a resource available to
be shared as needed to meet Contract Milestones and the Contract completion date.

2. Do not sequester shared float though such strategies as extending the activity duration estimates to consume
available float, using preferential logic, or using extensive crew/resource sequencing, etc. Since float time within
the CLS is jointly owned, no time extension will be granted unless the critical path of the CLS is affected which
extends Work beyond the Contract completion date.

3. Early completion CLSs are generally not acceptable to the OWNER but may be accepted as a convenience to the
CONTRACTOR under the following conditions:

a. Submit a written request outlining the specific reasons for using the early completion CLS.

b. Acknowledge and agree, in writing, that the proposed reduction in time represents Contract Time already paid
for by the OWNER as part of the Contract Price and is available to both the CONTRACTOR and the OWNER
for the mitigation of impacts to the Work from any source. The CONTRACTOR will not be entitled to any
increase in Contract Price for failure to achieve early completion and the CONTRACTOR waives all claims to
the same.

c. The early completion CLS will not be based on expedited approvals, inspection, or the relaxing of construction
constraints by the OWNER.

d. Early completion CLSs will meet all other Contract requirements.

e. Acknowledge and agree, in writing, that the OWNER has the right to withhold the final payment due to the
CONTRACTOR until the contractual end date.

f. Early completion CLS updates which contain activities that are behind schedule will be revised when
requested by the CPM.

G. Monthly Progress Meeting and Reports:

1. Once each month, on a date established by the CPM, a progress meeting will be held at which time the CLS wiill
be reviewed. The meeting will be attended by the CPM, the OWNER Consultants, the ENGINEER, the
CONTRACTOR, and the Subcontractor's Representatives for the Contract.

2. The CONTRACTOR's Representative(s) at the meetings will have the competence and authority to make any
necessary decisions and their statement shall commit the CONTRACTOR to the agreed procedures, sequence of
Work activities, operations, and time schedules.

3. The updated CLS shall be furnished to the CPM electronically at least 2 days prior to the meeting and shall be
available in hardcopy at the meeting for review. To update the CLS, the CONTRACTOR shall:

a. Obtain from each Subcontractor the necessary information to update the CLS to reflect the progress to date
and to update the CLS for the balance of the Work.

b. Enter the actual start and completion dates for those activities started and completed during the previous
reporting period.

c. For activities in progress, indicate the remaining duration correlating to an accurately forecasted completion
date and the physical percentage complete to date. Review and revise, as necessary, the network logic for
the remaining duration of the Work from the update to the estimated completion date.

d. For activities not yet started, review and revise, as required, the necessary logic for the duration and the
estimated start and completion dates.
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e. Enter the actual installed quantities information and corresponding cost information for each applicable
activity.

f.  Add identified Contract modification activities.

g. Annotate updated status information on the CLS in a manner that graphically depicts the current status of the
Work.

Should discrepancies regarding data/information accuracy be noted during the review meeting or other

discussions, the CPM may direct the CONTRACTOR to adjust the percentage complete, the remaining duration,

and the actual dates to selected activities and re-issue the updated CLS and cost reports.

Failure to submit the CLS, subsequent updates, or previously requested corrections of the CLS within 7 days of

the update meeting will be considered cause for withholding partial payments due or that may become due under

the Contract.

H. Recovery Schedules for CLS:

1.

4.

Delays to critical path: Whenever it becomes apparent from the current monthly update that delays to the critical
path have resulted and such delays are through no fault of the OWNER or the ENGINEER and hence, that the
Contract completion date will not be met, or when so directed by the CPM, take some or all of the following actions
at no additional cost to the OWNER:
a. Increase resources in such quantities and crafts as will substantially eliminate the backlog of Work.
b. Increase working hours per shift, shifts per day, or working days per week, the amount of construction
equipment, or any combination of the foregoing to substantially eliminate the backlog of Work.
c. Reschedule activities to achieve the maximum practical concurrence of accomplishment of activities and
comply with the revised CLS.
Under no circumstances will the addition of equipment, construction forces, increasing the working hours, or any
other method, manner, or procedure to return to the CLS be considered justification for Contract modification or
extra Work.
Failure of the CONTRACTOR to recover the CLS time frames as set forth in this agreement will be considered to
be a material breach of the Contract. Thereupon, the OWNER will have the right to remove any or all of the
remaining Work from the CONTRACTOR’s scope and to complete such Work, by whatever method the OWNER
may deem expedient, including employing another contractor or contractors under such form of contract as the
OWNER may deem advisable, or the OWNER may itself provide labor or materials and perform any part of such
Work at its option. The CONTRACTOR agrees that the OWNER will have the right to take possession of and to
use any or all of the materials, plant, tools, goods, supplies, and property of any and every kind furnished by the
CONTRACTOR for such Work. The expense of so completing such Work, together with a reasonable charge for
administering any contract for such completion, will be charged to the CONTRACTOR, and such expense will be
deducted by the OWNER out of such monies as may be due or may at any time thereafter become due to the
CONTRACTOR. In case such expense exceeds the sum which would have otherwise been payable under the
Contract, then the CONTRACTOR and it sureties will be liable for and shall, upon notice from the OWNER,
promptly pay to the OWNER the amount of the increase in cost of doing the Work.
The CPM may require the CONTRACTOR, at any time during the Work, to develop a more detailed CLS to provide
a clearer understanding of the effort needed to complete a specific area or task.

Float Ownership:

1.

Without obligation to extend the overall completion date or any intermediate completion dates set out in the CLS,
the CPM may initiate changes to the Work that absorb float time only. CONTRACTOR:-initiated changes that
encroach on the float time identified in the CLS may be accomplished with the CPM’s written approval.
OWNER-initiated changes that extend or shorten the Contract Times will be the sole basis to adjust the Contract
completion date. Delays in the critical path not associated with proper requests for time extensions in accordance
with the General Conditions will be deemed to be the responsibility of the CONTRACTOR.

1.5 SUBMITTALS
A.  Submit an electronic file, .pdf version, and 3 copies of sufficient size to clearly read the information.
B. Cost and Narrative Progress Reports:

1. Prepare and submit a detailed and summary cost activity report each month. The cost information shall be
updated by activity and summarized for each month. The sum of monthly costs shall be equal to the Contract
Price plus approved Change Orders. The updated cost information shall be consistent with the payment amounts
requested via the payment requisition.

2. Summarize the costs for each month; the sum of the monthly costs shall be equal to the Contract Price.

3. The narrative report shall include (in the following sequence):

a. The CONTRACTOR's transmittal letter.
b. A reportindicating each activity on the CLS:
1) Completed during this reporting period.
2) In progress during this reporting period.
3) Scheduled for the next reporting period.
c. An analysis, by critical path, of each negative path describing:
1) The nature of the critical path.
2) The impact on other activities, Milestones, and completion dates.
3) Recommendations for recovery of the delays.
d. Current and anticipated delays including:
1) The cause of the delay.
2) Corrective action and CLS adjustments to correct the delay.
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3) The impact of the delay on other activities, Milestones, and completion dates.

Change in construction sequence, logic changes, relationship changes, or duration changes, and the rationale
associated with each change that required the change to be made.

Pending issues and the status of other items:

1) Permits.

2) Contract modifications.

3) Time extension requests.

4) Long lead procurement items.

Tabulated by:

1) CONTRACTOR/early start.

2) Total float/early start.

3) Arealearly start.

4) Activity number.

Added/deleted activities.

An out-of-sequence report describing the necessity of each activity relationship shown therein.

Illogical progress/restraint reports.

Contract complete date status.

Ahead of schedule and number of days.

Behind schedule and number of days.

A summary of Project cost data by appropriate breakdown including budget quantity, cost, percent complete,
actions to date, actions this period, the estimate to complete, and variance.

A summary of Project status including cumulative information to date, variance, and forecast at completion.
Other Project or scheduling concerns.

Review and update of CLS.

Safety reports and any code violations or warnings.

Submit a 3-week-look-ahead-schedule that includes the week in which the schedule is presented plus the 2 successive
weeks. The 3-week-look-ahead-schedule shall be derived from the CLS but contains more specific on-going and new
Work activities. Submit the schedule to the CPM no later than 2 days prior to the weekly Project progress meeting.
Submit a written statement of the intended steps to remove or arrest the delay to the CLS to the CPM. Promptly
provide such level of effort to bring the Work back on schedule. Should schedule delays persist, the CONTRACTOR'’s
surety may be asked to attend CLS update meetings.

1.6 QUALITY ASSURANCE

A. Qualifications: Provide a trained and experienced construction scheduling person knowledgeable in construction work
sequencing, productivity, scheduling, and application of the scheduling software system.
PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)
END OF SECTION
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PART 1

SECTION 01 32 16.02
COST LOADED SCHEDULE
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information, products, and execution for cost loaded schedules.
Related Sections:
1. SECTION 01 29 00 — PAYMENT PROCEDURES

1.2 PRICE AND PAYMENT PROCEDURES

A.

Payment Deductions: A permanent line-item deduction, at the pro-rata rate of $750 per month, will be deducted from
the Contract Price if, in the judgment of the CPM, the CONTRACTOR is deemed to be the cause for the delay in
submitting the CLS or subsequent monthly updates as discussed in monthly progress meetings and reports. The
CONTRACTOR will be notified within one week of said delinquency that the permanent deduction is being assessed
against the Contract.

1.3 DEFINITIONS

A.

“Cow

3-Week-Look-Ahead-Schedule: A schedule derived from the CLS that includes the week in which the schedule is
presented plus the next 2 successive weeks.

Adverse Weather: Atmospheric conditions at a definite time and place that are unfavorable to construction activities.
Cash Flow: Synonymous with Estimated Progress Payments.

CLS: A detailed schedule of individual activities required to complete the Work and their associated cost that the
CONTRACTOR anticipates requesting partial payment for as the Work is progressively completed. References to
schedule or construction schedule mean CLS; activities and total associated costs in the CLS shall be equal to the
Contract Price.

Construction Schedule of Values: Allocates values for the various parts of the Work (activities, or groups of
activities/categories) used as the basis for submitting and reviewing progress payments.

Critical Path: A series of sequentially linked activities in a Project schedule that will take the longest total amount of
time to complete. At any point in time, the critical path will be the path with the least amount of total float.

Early Finish: The earliest a schedule activity is expected to finish based on its relationship to other activities in the
Work.

Early Start: The earliest a schedule activity is expected to start based on its relationship to other activities in the Work.
Estimated Progress Payments: The scheduled expenditures based on activity cost loading and the anticipated
CONTRACTOR gross billings before the withholding of retention; estimated by the CONTRACTOR.

Late Finish: The latest a schedule activity can finish, based on its relationship to other activities in the Work, and still
permit the Work to be completed on time.

Late Start: The latest a schedule activity can start, based on its relationship to other activities in the Work, and still
permit the Work to be completed on time.

Milestone: Zero-duration task marking the completion of a significant body of work or important date/event associated
with the Contract.

Original Duration: The amount of time projected at the beginning of the Work, in days, that an activity was expected to
take to complete.

Preliminary Progress Schedule: Covers construction related activities from the Notice to Proceed plus the first 30 days
of Work.

Recovery Schedules: A monthly update of the CLS detailing the necessary recovery activities when a CONTRACTOR
has fallen behind on their critical path.

Total Float: The number of days by which an activity may be delayed from its early start or finish dates without
extending the Substantial Completion date or the Final Completion date.

Unusually Severe Weather: Weather that is more severe than the adverse weather anticipated for the season or
location involved.

Work Activity: An activity that requires time and resources to complete and is required to be performed before the
Work is considered complete.

1.4 SEQUENCING AND SCHEDULING

A.  Critical Path Network:

1. Utilize the CPM type of scheduling tool to monitor Work progress.

2. Provide information concerning the sequencing, logic, and duration of activities.

3. Utilize the latest version of scheduling software such as Primavera, Microsoft Project, or alternate software
approved by the CPM.

4. The activity box shall include, at a minimum, the activity number and description, original duration, start date and
end date, and total float; submit logic diagrams until both the preliminary and final CLSs are accepted.

5. Collect data and information from Subcontractors, Suppliers, and Equipment Manufacturers for incorporation into
the CLS.

6. Work activities included in the CLS shall be of sufficient detail to assure adequate planning and execution of the
Work such that, in the judgment of the CPM, it provides an appropriate basis for forecasting, monitoring,
managing, and evaluating the progress of the Work, making payments for the Work (construction schedule of
values), and starting negotiations for additions and deletions of the Work. Work activities shall conform to the
following requirements:

a. Describe Work activities using such that Work activities are readily identifiable.
b. The construction time as determined by the CLS from start to finish shall not exceed the Contract Times
specified in the Contract Documents. One day shall be the smallest time unit shown.
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d.

Show the following information for each Work activity:

1) Activity number and description.

2) Performance responsibility, Subcontractor, trade code (e.g., General, Mechanical, Electrical, Carpenter,
Plasterer).

3) The duration, in days, and the number of shifts per day as appropriate.

4) The start and finish days for the activity.

5) Predecessor and successor activities.

6) Total Float.

Clearly identify a single critical path. Sequential Work activities shall be linked logically by

precedent/successor activities.

7. Include the following Milestones in the CLS:

a.

~ooooT

Notice to Proceed: Will be given after the Contract is executed and the Contract bonds and evidence of
insurance are approved by the OWNER; the CONTRACTOR shall not commence construction activities on
the Project site until the Notice to Proceed is issued and the preliminary progress schedule, which includes the
first 30 day activities, is submitted and approved.

Mobilization.

Construction start.

Substantial Completion date.

Milestones, including any intermediate (close-as-you-go) Milestones.

Final Completion date.

8. Indicate the sequence and interdependency of Work activities. These include, but are not limited to, the following
items as appropriate to the Contract:

a.
b.
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Submittal preparation by the CONTRACTOR and review by the CPM.

Material and equipment:

1) Submittals and Shop Drawing generation and acceptance.

2) Fabrication period.

3) Delivery.

4) Installation.

5) O&M manuals: Preliminary O&M, Final O&M predecessor to startup/commissioning; value for both shall
be 5% each of the sum of the total equipment cost and the installation cost of the equipment or system.
The ENGINEER may increase the percentage, if necessary, to a maximum of 10%.

Shop and field performance tests and supervisory service activities.

Mobilization.

Preparation of coordination and layout drawings.

Environmental constraints such as the installation and removal of erosion/sedimentation controls and

stormwater control.

Obtaining required permits and complying with all permit conditions.

Specific Work activities including, but not limited to: Demolition, sitework, excavation, underground pipe

installation, structural excavation, soil testing, backfill, placement of sheeting, pile driving, formwork erection,

rebar placement, placing of concrete, stripping forms, concrete curing, installation of fiber optic conduits,
terminations, other materials and equipment, re-vegetation, and clean up.

Construction of the facilities outlined in the Contract Documents.

Subcontractor's items of Work.

Time allowance for unusually severe weather.

DW observed holiday schedule.

Punchlists.

Final cleanup.

Time allowance for testing.

Time allowance for startup and commissioning.

Contract activity interface coordination with other contractors, Substantial Completion date and Final

Completion date, and the maintenance of operations of existing plant(s).

Indicate coordination activities from related construction contracts.

Connection to existing plant systems and equipment.

Preparation of final copies of the CONTRACTOR's redline drawings, AutoCAD As-Built Drawings, and Record

Documents.

Temporary utilities and construction.

Required inspections.

Preparation, submittal, and approval of O&M manuals and redline Drawings.

Demobilization.

Project closeout.

B. Time Extension for Unusually Severe Weather:

1. Upon written request from the CONTRACTOR, the CPM may suspend the counting of Contract Time, herein called
time extension, for the CONTRACTOR's convenience during unusually severe weather. The CONTRACTOR's
request for the time extension shall clearly demonstrate that weather conditions are unusually severe (i.e., more
severe than the adverse weather anticipated for the Project location during any given month) and that such
conditions adversely affected 50% or more of the CONTRACTOR's workday and delayed Work critical to the
timely completion of the Project.

EFFECTIVE JANUARY 2017 2 SECTION 01 32 16.02

COST LOADED SCHEDULE



2. The following schedule of monthly anticipated adverse weather delays is based on NOAA for Denver based and
Front Range Projects (elevation 7,200 feet and below):

Calendar

Month Days

January
February
March
April

May

June

July
August
September
October
November
December

vlpd|lwlwNv|h|lw|lo|h AN~

3. For Projects located outside of Denver and Front Range areas (above elevation 7,200 feet), adverse weather
delays will be greater than those listed above. If the CONTRACTOR requests a time extension for unusually
severe weather at these Project locations, determine the number of adverse weather delays specific to the location
by analysis of NOAA or other weather data. The last 10 years of consecutive data shall be used to establish the
baseline whenever possible.

4. Only the number of days lost due to unusually severe weather, as requested by the CONTRACTOR and approved
by the CPM, that exceed the above anticipated adverse weather delays for the month, will be considered for
granting a Contract Time extension. The delay must be beyond the control and without the fault or negligence of
the CONTRACTOR.

5. If the CONTRACTOR elects not to perform the Work during periods of adverse inclement weather that does not
qualify as unusually severe weather, the CONTRACTOR will not be entitled to an extension of time.

6. If warranted, a time extension for unusually severe weather will be implemented by Change Order. Costs resulting
from the time extension including, but not limited to, the protection and maintenance of the jobsite, maintaining
specified insurance and bonding certificates, and traffic control for the period of the time extension shall be the
responsibility of the CONTRACTOR and shall be at no additional cost to the OWNER. Unit price adjustments or
special allowances will not he paid by the OWNER for escalated material, labor, equipment, or any other costs
associated with the time extension.

C. Preliminary Progress Schedule:

1. No later than 10 days after the Notice to Proceed, submit the preliminary progress schedule containing the
following information:

a. Procurement activities: Prepare submittals and Shop Drawings, CPM's review and comment, fabrication and
delivery, and shop testing.

b. The Project’s critical path.

c. Scheduled activities for the first 30 days of Work in reasonable conformity to the Contract Documents; the
remaining CLS shall show the critical path schedule using broad Work activities and major Milestones and
durations for the purpose of review and discussion at the Pre-Construction Meeting.

D. CLS:

1. No later than 30 days after the Notice to Proceed, submit the CLS demonstrating the final level of detail for each
activity, containing the required relationships completely identified, and correctly depicting the duration of each
activity. The CLS shall be composed of:

a. A complete logic and duration schedule at the final level of detail for each activity, containing the required
relationships completely identified and the duration of each activity correctly depicted.

b. No Contract changes or delays which may have been incurred during the interim schedule development
period; enter these at the first update after the CLS has been accepted.

c. Costinformation assigned to each of the specific activities is not necessarily needed at the final level of detail;
however each activity or group of activities shall be cost loaded and provides the basis to complete the
construction schedule of values. Monthly payment applications shall be submitted as specified in SECTION
01 29 00.

2. If the CLS is not accepted, the CONTRACTOR shall revise it in accordance with the CPM’'s comments and
resubmit it within 7 days.

3. When the CLS is accepted it becomes the baseline CLS for schedule of record and the basis for future schedule
updates.

4. After acceptance of the CLS, no changes are allowed without the approval of the CPM.

5. The CONTRACTOR is not entitled to any damages by reason of the failure of the CPM to give timely acceptance
or comments on any CLS hereunder.
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E. Progress of the Work:

1. If at any time during the Work, the CONTRACTOR fails to complete any activity by its latest completion date, the
CONTRACTOR is required, within 7 days, to submit to the CPM a written statement as to how and when the
CONTRACTOR plans to reorganize the work force, re-schedule the Work and recovery, and the potential schedule
delay during the next CLS update period.

a. Actions by the CONTRACTOR to complete Work within Contract Times or Milestones will not be a justification
for adjustment to Contract Price or Contract Times.

2. Monthly CLS updates:

a. After the baseline CLS is accepted by the CPM, prepare and submit monthly update information on logic,
physical percent complete, actual start and finish dates, duration changes, and related reports, diagrams, and
schedules.

b. Subsequent monthly updates will be compared to the baseline CLS. Compare each current monthly update to
the last month’s update. Label each update by period with the data date and the report date identified on the
hardcopy and electronic file label.

c. Provide monthly updates with the request for progress payment. The CPM will have the right to withhold
payment until the monthly update(s) are received. Default progress data provided from the scheduling system
are not allowed. Actual start and finish dates shall not be automatically updated by default mechanisms that
may be included in CPM scheduling software systems.

d. Activities that have reported progress without predecessor activities being completed (Out-of-Sequence
Progress) are not allowed except on a case-by-case basis with approval from the CPM. A written explanation
of each activity shall be included in the monthly submittal. The CPM may direct that changes in CLS logic be
made to correct any out-of-sequence Work.

e. Each month, identify any changes to the CLS such as new activities, deleted activities, activity duration
changes, activity description changes, and change in logic relationships between activities. Describe logic
changes and include an explanation of the rationale for the change.

f. Do not constrain the CLS with artificial logic ties, constraint dates, or any other scheduling techniques that
may distort the activity float and total float associated with the critical path activities and the CLS in general.

F.  3-Week-Look-Ahead: Provide a 3-week-look-ahead-schedule that includes the week in which the schedule is
presented plus the 2 successive weeks. The 3-week-look-ahead-schedule shall be derived from the CLS but contains
more specific on-going and new Work activities. Submit the schedule to the CPM no later than 2 days prior to the
weekly Project progress meeting.

G. Monthly Progress Meeting and Reports:

1. Once each month, on a date established by the CPM, a progress meeting shall be held at which time the CLS wiill
be reviewed. The meeting will be attended by the CPM, the OWNER Consultants, the ENGINEER, the
CONTRACTOR, and the Subcontractor's Representatives for the Contract.

2. The CONTRACTOR's Representative(s) at the meetings shall have the competence and authority to make any
necessary decisions and their statement shall commit the CONTRACTOR to the agreed procedures, sequence of
Work activities, operations, and time schedules.

3. The updated CLS shall be furnished to the CPM electronically at least 2 days prior to the meeting and shall be
available in hardcopy at the meeting for review. To update the CLS, the CONTRACTOR shall:

a. Obtain from each Subcontractor the necessary information to update the CLS to reflect the progress to date
and to update the CLS for the balance of the Work.

b. Enter the actual start and completion dates for those activities started and completed during the previous
reporting period.

c. For activities in progress, indicate the remaining duration correlating to an accurately forecasted completion
date and the physical percentage complete to date. Review and revise, as necessary, the network logic for
the remaining duration of the Work from the update to the estimated completion date.

d. Add identified Contract modification activities.

4. Failure to submit the CLS, subsequent updates, or previously requested corrections of the CLS within 7 days of
the update meeting will be considered cause for withholding partial payments due or that may become due under
the Contract.

H. Remedial and Recovery Schedules for CLS:

1. Delays to critical path: Whenever it becomes apparent from the current monthly update that delays to the critical
path have resulted and such delays are through no fault of the OWNER or the ENGINEER and hence, that the
Contract completion date will not be met, or when so directed by the CPM, take some or all of the following actions
at no additional cost to the OWNER:

a. Increase resources in such quantities and crafts as will substantially eliminate the backlog of Work.

b. Increase working hours per shift, shifts per day, or working days per week, the amount of construction
equipment, or any combination of the foregoing to substantially eliminate the backlog of Work.

c. Reschedule activities to achieve the maximum practical concurrence of accomplishment of activities and
comply with the revised CLS.

2. Submit a written statement of the intended steps to remove or arrest the delay to the CLS to the CPM. Promptly
provide such level of effort to bring the Work back on schedule. If schedule delays persist, the CONTRACTOR’s
surety may be asked to attend CLS update meetings.

3. Under no circumstances will the addition of equipment, construction forces, increasing the working hours, or any
other method, manner, or procedure to return to the CLS be considered justification for Contract modification or
extra Work.
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4.

The CPM may require the CONTRACTOR, at any time during the Work, to develop a more detailed CLS to provide
a clearer understanding of the effort needed to complete a specific area or task.

. Float Ownership:

1.

Without obligation to extend the Final Completion date or any intermediate completion dates (e.g., Milestones,
Substantial Completion date) set out in the CLS, the CPM may initiate changes to the Work that absorb float time
only. CONTRACTOR-initiated changes that encroach on the float time identified in the CLS may be accomplished
with the CPM'’s written approval.

OWNERc-initiated changes that extend or shorten the Contract Times will be the sole basis to adjust the Contract
completion date. Delays in the critical path not associated with proper requests for time extensions in accordance
with the General Conditions will be deemed to be the responsibility of the CONTRACTOR.

1.5 SUBMITTALS
A.  Submit an electronic file, .pdf version, and 3 copies of sufficient size to clearly read the information.
B. Estimated Progress Payments:

1.

2.

Prepare and submit a progress payment estimate within 10 days from the issuance of Notice to Proceed. The
estimated progress payments shall show the estimated costs incurred for each month of the Work, based upon the
activities being performed in that month. The sum of the monthly costs shall be equal to the Contract Price plus
approved Change Orders.

Update the estimated progress payments on a quarterly basis, showing actual expenditures from previous months.
The updated progress payments estimate shall be consistent with anticipated future payment amounts.

1.6 QUALITY ASSURANCE
A. Qualifications: Provide a trained and experienced construction scheduling person knowledgeable in construction work
sequencing, productivity, scheduling, and application of the scheduling software system.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)

END OF SECTION
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PART 1

SECTION 01 32 20
ELECTRONIC DOCUMENT MANAGEMENT SYSTEM
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information and execution for the electronic document management system.
Related Sections:

1. SECTION 01 31 00 — PROJECT MANAGEMENT AND COORDINATION

2. SECTION 01 32 00 — CONSTRUCTION PROGRESS DOCUMENTATION

3. SECTION 01 33 00 — SUBMITTAL PROCEDURES

1.2 SUBMITTALS

A.  As specified in SECTION 01 33 00.

B. Master Submittal List: Submit in an .xIsx spreadsheet for import into the EDMS within 10 days of Notice of Award and
prior to submittal of any other Submittals. The OWNER will provide this spreadsheet electronically.

C. Product Data: Submit product catalog data and Manufacturer’s instructions as .pdf attachments to the Submittal
workflow process and form. Examples of product data include, but are not limited to the following:

1. Manufacturer's printed literature.

2. Pre-printed product specification data and installation instructions.

D. Shop Drawings: Submit Shop Drawing and design data documents as AutoCAD .dwg files or as .pdf attachments to
the Submittal workflow process and form. Examples of Shop Drawings include, but are not limited to the following:

1. Standard Manufacturer installation drawings.

2. Drawings prepared to illustrate portions of the Work designed or developed by the CONTRACTOR.

3. Steel fabrication, piece, and erection drawings.

E. Samples: Physically submit Sample Submittals as specified in SECTION 01 33 00. Enter Submittal data information
into the EDMS with a copy of the Submittal form(s) attached to the Sample. Examples of Samples include, but are not
limited to the following:

1. Product finishes and color selection.

2. Product finishes and color verification.

3. Finish/color boards.

4. Physical materials.

F.  Administrative Submittals: Submit correspondence and pre-construction submittals using the EDMS. Examples of
administrative Submittals include, but are not limited to the following:

1. Digging permits and notices for excavation.

2. List of product substitutions.

3. List of contact personnel.

4. Notices for roadway interruption, work outside regular hours, and utility cut-overs.

5. RFls.

6. Plans for safety, demolition, environmental protection, and similar activities.

7. Quality control plan(s), testing plan and log, quality control reports, production reports, quality control specialist
reports, preparatory phase checklist, initial phase checklist, field test reports, summary reports, rework items list,
etc.

8. Meeting minutes for quality control meetings, progress meetings, pre-installation meetings, etc.

9. Any general correspondence submitted.

G. Pre-Construction Submittals: Within 2 weeks after the Notice to Proceed, provide the names of CONTRACTOR and
Subcontractor personnel working on-site in an electronic spreadsheet. Identify the administrator that will be utilizing
the EDMS and the key personnel's roles and responsibilities for this Project.

H. Design Document Submittals: Submit Drawings and Specifications as AutoCAD .dwg files or as .pdf attachments to
the Submittal workflow process and form.

l. Compliance Submittals: Submit test reports, certificates, and Manufacturer’s field report submittals on the EDMS as
.pdf attachments. Examples of compliance submittals include, but are not limited to the following:

1. Field test reports.

2. Quality control certifications.

3. Manufacturer's documentation and certifications for quality of products and materials provided.

J.  Record and Closeout Submittals: Submit O&M data and closeout Submittals on the EDMS as .pdf documents during
the approval and review stage as specified, with an actual set of documents submitted for final. Examples of record
Submittals include, but are not limited to the following:

1. O&M manuals: Submit final documents as specified.

2. As-Built Drawings: Submit final documents as specified.

3. Extra materials, spare stock, etc.: Indicate on Submittal forms when actual materials are submitted.

K.  Financial Submittals: Submit schedule of values, pay estimates, and change request proposals on the EDMS. Submit
supporting material for pay estimates and change requests on the EDMS as .pdf attachments. Examples of
compliance submittals include, but are not limited to the following:

1. The CONTRACTOR's schedule of values.

2. The CONTRACTOR'’s monthly progress payment requests.

3. Contract change proposals requested by the OWNER.
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1.3 QUALITY ASSURANCE

A.

D.

PART 2
PART 3

Computer Requirements: Use computer hardware and software that meets the requirements of the EDMS system as
recommended by the Manufacturer. As recommendations are modified by the Manufacturer, the CONTRACTOR wiill
upgrade their system(s) to meet the recommendations or better. Upgrading of the CONTRACTOR's computer systems
will not be justification for a cost or time modification to the Contract. Ensure that connectivity to the EDMS system is
accomplished through DSL, cable, T-1, or wireless communications systems. The minimum bandwidth requirements
for using the system shall be as required by the Software Manufacturer. It is recommended that a faster connection be
used when uploading pictures and files into the system.

The OWNER and the CONTRACTOR shall use an EDMS for electronic submittal of data and documents throughout

the duration of the Contract. The EDMS shall be a web-based electronic media site that is approved by the OWNER.

The EDMS will be made available to CONTRACTOR Project personnel, Subcontractor personnel, Suppliers,

Consultants, and the designer of record. The joint use of the system is to facilitate the electronic exchange of

information, the automation of key processes, and the overall management of the Contract. The EDMS is the primary

means of Project information submission and management. When required by the ENGINEER, provide paper
documents. In the event of a discrepancy between the electronic version and the paper documents, the paper
documents will govern.

CONTRACTOR Responsibility:

1. The CONTRACTOR is responsible for the validity of their information placed in the EDMS and for the abilities of
their personnel. Accepted users are required to be knowledgeable in the use of computers, including internet
browsers, email programs, AutoCAD drawing applications, and .pdf document distribution programs. Use the
existing forms in the EDMS to the maximum extent possible. If a form does not exist in the EDMS, the
CONTRACTOR shall include a form of their own or one provided by the ENGINEER as an attachment to a
Submittal. Adobe .pdf documents will be created through electronic conversion rather than optically scanned
whenever possible. The CONTRACTOR is responsible for the training of their personnel in the use of the EDMS
(in addition to any training provided by the OWNER) and the other programs indicated above as needed.

2. User access administration: Provide a list of the CONTRACTOR's key personnel that will be using the EDMS for
the ENGINEER'’s acceptance. The CONTRACTOR is responsible for adding and removing users from the system.
The ENGINEER reserves the right to perform a security check on potential users. The CONTRACTOR is allowed
to add additional personnel and Subcontractors to the EDMS.

Training: The OWNER has arranged for training to be provided to the CONTRACTOR and will schedule the training at

the Pre-Construction Meeting.

PRODUCTS (NOT USED)

EXECUTION

3.1 APPLICATION

A.

User Access Limitations:

1. This is an OWNER-provided, web-based software system to submit and manage most construction-related
documents for this Project.

2. The ENGINEER will control the CONTRACTOR's access to the EDMS by allowing access and assigning user
profiles to accepted CONTRACTOR personnel. User profiles will define levels of access into the system. The
ENGINEER will determine assigned function-based authorizations and user privileges.

3. Give Subcontractors and Suppliers access to the EDMS. Be responsible for the entry of information exchanged
and transferred on the EDMS between the CONTRACTOR and its Subcontractors and Suppliers.

4. Joint ownership of data: Data entered in a collaborative mode by the ENGINEER and the CONTRACTOR will be
jointly owned.

Automated System Notification and Audit Log Tracking: Review comments made by the ENGINEER or

CONTRACTOR-submitted documentation does not relieve the CONTRACTOR from compliance with the requirements

of the Contract Documents. The CONTRACTOR is responsible for managing, tracking, and documenting the Work to

comply with the requirements of the Contract Documents. ENGINEER'’s acceptance via automated system natifications
or audit logs extends only to the face value of the submitted documentation and does not constitute validation of the

CONTRACTOR's submitted information.

Utilization: Use the EDMS in connection with Submittal preparation and information management as specified in

SECTION 01 31 00, SECTION 01 32 00, and SECTION 01 33 00.

Connectivity Problems: The EDMS is a web-based environment and is therefore subject to the inherent speed and

connectivity problems of the Internet. The CONTRACTOR is responsible for its own connectivity to the Internet. The

EDMS response time is dependent on the CONTRACTOR's equipment, including processor speed, Internet access

speed, and current traffic on the Internet. The ENGINEER is not responsible for any delays associated from the usage

of the EDMS including, but not limited to, slow response time, down time periods, connectivity problems, or loss of
information. Under no circumstances does usage of the EDMS constitute as grounds for a time extension or cost
adjustment to the Contract.

END OF SECTION
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SECTION 01 33 00
SUBMITTAL PROCEDURES

PART1 GENERAL

1.1 SUMMARY
A.  Section includes general information for Submittal procedures.
B. Related Sections:

1. SECTION 01 29 00 — PAYMENT PROCEDURES

2. SECTION 01 44 33 — MANUFACTURER'’S SERVICES

3. SECTION 01 77 00 — CLOSEOUT PROCEDURES

4. SECTION 01 78 23 — OPERATION AND MAINTENANCE DATA

5. SECTION 01 91 00 — COMMISSIONING

1.2 COORDINATION
A.  Submittal Procedures:

1. Directinquiries to the ENGINEER regarding procedure, purpose, or the extent of the Submittal.

2. Schedule and make submissions in accordance with the requirements of individual Specification Sections and in
such a sequence as to cause no delay in the Work or in the Work of other Contractors.

3. Identification of Submittals:

a. Complete, sign, and transmit with each Submittal package one Submittal Transmittal and Response Form.
The form is available in DW’'s CPPM: http://www.denverwater.org/DoingBusinesswithUs/Engineering
Overview/CapitalProjectsProceduresManual. Download the Submittal Transmittal and Response document
from the Forms section under the Construction Contract Administration subheading.

b. Identify each Submittal with the following humbering system:

1) Sequentially number each Submittal.

2) Number resubmittals with the original nhumber and an alphabetic suffix; maintain the numbering
sequence throughout for each Submittal package.

c. Format Submittals in an orderly manner, indexed with labeled tab dividers.

d. Show the date of submission.

e. Show the Project title and the OWNER'’s Contract identification and Contract number.

f.  Show the names of the CONTRACTOR, Subcontractor, or Supplier, and the Manufacturer, as appropriate.

g. ldentify the Contract Documents section and the paragraph to which the Submittal applies.

h. Identify the Submittal type; submit only one type in each Submittal package.

i.  Identify each deviation or variation from the Contract Documents.

j-  Return the Submittal Transmittal and Response Form in its original .docx format to the ENGINEER.

4. Certify (by checkbox and name) that:

a. The Submittal was reviewed.

b. Products, field dimensions, and adjacent construction have been verified.

c. Information has been coordinated with the requirements of the Work and the Contract Documents.

5. Revise and resubmit the Submittal in its entirety when required; identify the changes made since the previous
Submittal. When requested, submit additional information.

6. Submittals that do not clearly bear the CONTRACTOR'’s specific written indication of the CONTRACTOR review
and approval of the Submittal or that are transmitted with an unsigned or uncertified submission form will be
returned to the CONTRACTOR without being reviewed.

7. Submissions that are not required in the Contract Documents will be returned to the CONTRACTOR without
review.

8. Review times, completeness, and resubmittals:

a. For each Submittal, allow 20 days for the ENGINEER’s review, excluding delivery time to and from the
CONTRACTOR unless otherwise specified in the individual Specification Sections.

b. If Drawings, product Submittals, Samples, mock-ups or other required submissions are incomplete or are not
properly submitted, the ENGINEER will not review the Submittal and will immediately return the Submittal to
the CONTRACTOR. Returned incomplete or improper Submittals count as one review.

c. Complete resubmittals in the same review period as designated for the original Submittal. Make a complete
and acceptable Submittal by the second submission of a Submittal item. The CONTRACTOR will be charged
$500 per resubmittal for any returned Submittal with the “For Correction and Resubmittal” or “Rejected —
Resubmit” disposition to cover additional ENGINEER time, costs, and delay for any review beyond the
second Submittal, unless a resubmittal is required due to new comments addressing previously submitted
information. The amount of $500 (in a check from the CONTRACTOR made payable to Denver Water) shall
be submitted with the third Submittal, and with each subsequent resubmittal, or the resubmittal will be
returned to the CONTRACTOR without review. Coordinate the Submittal of related items.

9. Schedule delays:

a. The adjustment of Contract Times or Contract Price due to the ENGINEER'’s review of Submittals will only be
allowed if the following criteria are met:

1) The CONTRACTOR has notified the ENGINEER, in writing, that the timely review of the Submittal in
guestion is critical to the progress of Work and has received the ENGINEER’s written acceptance to
reflect such. Written agreement by the ENGINEER to reduce the Submittal review time will be made
only for unusual and CONTRACTOR-justified reasons. Acceptance of a CLS containing Submittal review
times less than specified or less than agreed to, in writing, by the ENGINEER will not constitute the
ENGINEER’s acceptance of review times.
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2) The ENGINEER has failed to review and return the first submission of the Submittal within the agreed
time shown on the current accepted schedule of submissions; or, if no time is shown thereon, within
20 days after receipt.
3) The CONTRACTOR demonstrates that the delay in the progress of the Work is directly attributable to the
ENGINEER's failure to return the Submittal within the time shown and accepted by the ENGINEER.
b. No adjustment of the Contract Times or Contract Price will be allowed due to delays in progress of the Work
caused by rejection and subsequent re-submission of Submittals, including multiple re-submissions.

B.  Submittal Schedule Log:

1.

Submit a schedule log showing the Submittals proposed for the Work, including:

a. Submittals for Review.

b. Quality Control Submittals.

c. Contract Closeout Submittals.

Include the following for each Submittal:

Specification Section number.

Submittal identification number.

Description of the Submittal.

Type of Submittal.

Estimated submission date to the ENGINEER: For the first 6 month period from the start of the Work or

following any update or adjustment of submissions, the estimated submission date shall be the week, month,

and year; for submissions beyond the 6 month time period, show the closest month and year.

f. Requested ENGINEER review time, if shorter than that set forth herein.

Submit to the ENGINEER monthly:

a. An updated Submittal schedule log if changes have occurred, otherwise submit a written communication
confirming the existing schedule.

b. Adjusted submissions reflecting submission activity planned for the upcoming 6 month time period and
beyond; coordinate with CLS updates.

P20 T O

C. Disposition:

1.

2.

Distribution of reviewed Submittals:

a. One copy each to the ENGINEER and to the CPM.

b. One copy retained in the OWNER’s Consultant’s file.

c. Remaining copies returned to the CONTRACTOR.

The ENGINEER will review, mark, and stamp as appropriate and distribute marked-up copies as noted:

a. Final for Construction (for incorporation in Work): Begin to implement activities to incorporate specific
products or Work covered by the Submittal.

b. Final for Construction, as Corrected (for incorporation in the Work): Begin to implement activities to
incorporate products or Work covered by the Submittal, in accordance with notations. Submittal review
comments shall be responded to in written format and include original review comment. Provide
documentation with responses in the resubmittal or as a supplemental information document on Submittal
dispositions of Final for Construction for Final for Construction Corrected.

c. For correction and resubmittal:

1) Submittal is not approved.
2) Make corrections or develop a replacement and resubmit in the same manner and quantity as specified
for the original submission.

d. Rejected — resubmit:

1) Submittal is not approved.
2) Complete and resubmit or submit missing portions.

1.3 SUBMITTALS
A. Product Data:

1.

2.
3.

Clearly mark each copy to identify pertinent products or models and show performance characteristics and
capacities, the dimensions and clearances required, wiring or piping diagrams and controls, and external
connections, anchorages, and supports required.

Supplement the Manufacturer’s standard data to provide information unique to the Work.

Copies: 7.

B.  Shop Drawings:

1. Submit Shop Drawings and Samples to the ENGINEER as specified in individual Specification Sections.
2. Presentin a clear and thorough manner and in sufficient detail to show the kind, size, arrangement, and function
of components, materials, and devices and compliance with the Contract Documents.
3. Copies: 7.
4. Identify:
a. Pertinent drawing sheets and detail numbers, products, units and assemblies, and system or equipment
identification or tag numbers.
b. Critical field dimensions and relationships to other critical features of the Work.
c. Each deviation or variation from the Contract Documents.
d. Piping systems: Drawn to scale.
e. Equipment and component titles: Identical to the title shown on the Drawings.
f.  Manufacturer's standard schematic drawings and diagrams:
1) Delete information that is not applicable to the Work.
2) Supplement standard information to provide information specifically applicable to the Work.
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5. Design data: Show calculations, dimensions, assumptions, referenced standards, and codes upon which the
design is based.
6. Foreign Manufacturers:

a. The names and addresses of at least 2 companies closest to the Work that maintain technical service
representatives.

b. A complete inventory of spare parts and accessories for each piece of equipment.

C. Samples:

1. Submit Samples to the ENGINEER as specified in individual Specification Sections.

2. Presentin a clear and thorough manner and in sufficient detail to show the kind, size, arrangement, and function
of components, materials, and devices, and compliance with the Contract Documents.

3. Copies: One.

4. Identify:

a. Pertinent drawing sheets and detail numbers, products, units and assemblies, and system or equipment

identification or tag numbers.

Critical field dimensions and relationships to other critical features of the Work.

Samples: Source, location, date taken, and by whom.

Each deviation or variation from the Contract Documents.

Piping systems: Drawn to scale.

Equipment and component titles: Identical to the title shown on the Drawings.

Manufacturer's standard schematic drawings and diagrams:

1) Delete information that is not applicable to the Work.

2) Supplement standard information to provide information specifically applicable to the Work.

5. Design data: Show calculations, dimensions, assumptions, referenced standards, and codes upon which the
design is based.
6. Foreign Manufacturers:

a. The names and addresses of at least 2 companies closest to the Work that maintain technical service
representatives.

b. A complete inventory of spare parts and accessories for each piece of equipment.

D. Administrative Submittals:

1. Submittals that are not Shop Drawings, Samples, or product data and do not reflect the quality of product or the
method of construction.

Copies: 4.

Progress reports and quantity charts: In accordance with the Contract Documents.

Schedules: CLS, as specified in SECTION 01 29 00.

Training materials: As specified in SECTION 01 44 33.

Provide a site-specific EHSP including requirements specified in the Contract Documents.

a. If Work involves working on or around chlorine or aqgua ammonia systems, include within the EHSP-specific
training for working on or around chlorine and aqua ammonia systems and a plan for reporting and
documenting the training of current employees, future employees, Subcontractor employees, and any other
persons performing Work on the Project in accordance with ARTICLES 4, 6, and 17 of the General
Conditions and DIVISION 1 of the Specifications.

7. Provide documentation verifying the appropriate training of workers including employees of the CONTRACTOR,

Subcontractors, and Suppliers performing Work on-site in accordance with the Contract Documents.

8. Provide Submittals required by laws, regulations, and governing agencies:

a. Promptly submit notifications, reports, certifications, payrolls, and other items as required, directly to the
applicable federal, state, or local governing agency or agency representative.

b. Transmit to the ENGINEER, for the OWNER'’s records: One copy of the correspondence and transmittals
including enclosures and attachments between the CONTRACTOR and the governing agency. Do not
include any correspondence or transmittals between the CONTRACTOR and the CONTRACTOR's
employees that are sensitive or confidential.

E.  Quality Control Submittals:

1. Certificates:

a. Manufacturer's certificate of compliance:

1) Submit prior to the shipment of the product or material to the Work site.

2) Ensure that the certificate is signed by the Product Manufacturer certifying that the materials,
manufacture, and product conforms to or exceeds specified requirements and is appropriate for the
intended use.

3) Submit supporting reference data, test results, affidavits, and certifications, as appropriate.

b. Certificates of successful testing or inspection: Submit when testing or inspection is required by laws and
regulations, governing agencies, or specified in individual Specification Sections.

c. Manufacturer's certificate of proper installation: As specified in SECTION 01 44 33 and SECTION 01 91 00.

2. O&M manual: As specified in SECTION 01 78 23.
3. Statements of qualification: Provide evidence of qualification, certification, or registration in accordance with the

Contract Documents.

4. Field Samples: Provide as specified in individual Specification Sections.
5. Written test and inspection reports that include:

a. The date of the test and the date issued, the Project title and number, testing laboratory name, address, and

telephone number, and the name and signature of the laboratory inspector.
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b. The date and time of the sampling or inspection and the record of the temperature and weather conditions.
c. lIdentification of product and Specification Section, location of the sample, test, or inspection in the Work, the
type of inspection or test with the referenced standard or code, and the certified results of the test.
d. Compliance with the Contract Documents or the identification of corrective action necessary to bring
materials and equipment into compliance.
e. Provide an interpretation of the test results when requested by the ENGINEER.
F.  Closeout Submittals: As specified in SECTION 01 77 00.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)
END OF SECTION
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SECTION 01 35 43.19
ENVIRONMENTAL PROCEDURE — AQUATIC NUISANCE SPECIES
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for environmental procedure — aquatic nuisance species.
1.2 REFERENCES
A. State of Colorado, Department of Natural Resources: http://cpw.state.co.us/aboutus/Pages/ISP-Resources.aspx
1. ANS Watercraft Inspection Handbook
a. ANS Documentation and Vessel Decontamination Form
b. High Risk ANS Inspection Form
1.3 DEFINITIONS
A.  ANS Inspector: An Inspector certified to perform ANS inspection by the Colorado Division of Wildlife or Colorado State
Parks.
B. DW Waters: Any lake, reservoir, or body of water controlled by the OWNER.
1.4 SUBMITTALS
A.  Submit prior to beginning Work:
1. Qualifications of ANS Inspector and a copy of the Inspector's ANS card.
2. Vessel, watercraft, and equipment entering DW waters.
3. ANS procedures and forms to be used on Work.
4. ANS Inspector completed ANS forms.
1.5 SITE CONDITIONS
A. The OWNER requires ANS inspections and decontamination procedures for vessels, watercraft, or equipment entering
DW waters.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION
3.1 PREPARATION
A. Vessels, watercraft, and equipment used in the Work shall not have been in any water body within the 30 days prior to
use on this Work.
B. Provide an ANS Inspector to perform the following duties:
1. Perform a high risk ANS inspection on vessels, watercraft, and equipment required to enter DW waters in
accordance with the ANS Watercraft Inspection Handbook.
2. Verify decontamination procedures and complete the ANS Documentation and Vessel Decontamination Form for
any vessel, watercraft, or equipment if decontamination is found to be necessary.
C. Provide decontamination for any vessel, watercraft, or equipment, if required by the ANS Inspector, in accordance with
the ANS Watercraft Inspection Handbook.
D. Provide required documentation to the ENGINEER prior to any vessel, watercraft, or equipment entering DW waters.
3.2 QUALITY CONTROL
A. ANS inspections in accordance with ANS Watercraft Inspection Handbook requirements.
END OF SECTION
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SECTION 01 3553
SECURITY PROCEDURES

PART1 GENERAL
1.1 SUMMARY

A.  Section includes general information and execution for security procedures.
1.2 COORDINATION

A.

Lockout/Tagout:

1.

The OWNER operates under a strict lockout/tagout program. Lockout sensitive equipment, switches, and
instruments with a keyed lock and tag with the following information:

a. Name and date of the lockout.

b. Reason for the lockout.

c. A contact phone number.

The OWNER may also lockout these components with a separate lock with similar information. Locks may only be
removed by the person who installed them.

Lockout requirements shall also include valves and other sources of hazardous energy developed from energy
sources such as steam, water, natural gas, compressed air, chemicals, electricity, hydraulics, mechanical, or other
energies.

1.3 DELIVERY, STORAGE, AND HANDLING
A. Provide a lockable storage container for tools that will be stored on-site.
B. The OWNER is not responsible for lost or stolen tools.
1.4 SITE CONDITIONS
A.  Facility Security:
1. Follow the additional requirements for site access as applicable to the site where Work is to be performed.
2. Close and lock entrances to the facility to prevent the entry of unauthorized personnel.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL
A.  Provide locks, tags, and personnel to perform lockout/tagout as necessary to perform the Work. Assist the OWNER in
lockout/tagout requirements and execution.
END OF SECTION
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SECTION 01 40 00
QUALITY REQUIREMENTS

PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for quality requirements.
1.2 COORDINATION
A. Carefully review the Contract Documents and report to the ENGINEER any error, omission, conflict, inconsistency, or
code violation discovered.
B. Require Subcontractors to comply with the requirements of the Contract Documents.
C. Obtain written instructions from the ENGINEER prior to correcting identified conflicts or problems.
1.3 QUALITY ASSURANCE
A. Applicable Codes:

1.
2.

3.
4

Structural: IBC.

Mechanical:
a. IMC.
b. IPC.

Electrical: NEC.
Fire Protection: NFPA.

B. Workmanship:

1.
2.

Perform Work to the highest level of workmanship and detail possible.
Meticulous work and high attention to detail regarding mechanical components, measurements, assembly, and
other activities covered by the Contract Documents is expected.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 GENERAL
A. Responsibilities of the CONTRACTOR:

1. Implement and conduct a quality control program that ensures the timely and cost-effective completion of the Work
in accordance with the Contract Documents.

2. Cooperate with the OWNER in accommodating OWNER-furnished material, furnishings, and equipment, its
installation, and the OWNER’s construction review.

3. Attend meetings.

4. Utilize sequentially numbered and dated forms to document requests for information and clarification.

5. Provide and maintain a competent staff of experienced construction, administrative, and supervisory personnel in
numbers sufficient to meet the Final Completion date.

6. Provide and designate a competent, experienced person to perform quality control reviews of Work.

7. Responsibilities of the Quality Control Reviewer:

a. Review Work by the CONTRACTOR.

b. Verify Work is ready for the ENGINEER'’s review.

c. Schedule reviews with the ENGINEER.

d. Be responsible in conjunction with the CONTRACTOR'’s Superintendent for the correction of non-conforming
Work.

8. If the CONTRACTOR fails to provide a competent and experienced person to perform quality control reviews, the
OWNER will retain the services of required staff and deduct their fees from the progress payments due to the
CONTRACTOR.

9. Provide a detailed time schedule of operations for Work. Monitor the schedule as Work progresses and revise the
schedule at appropriate intervals, or as requested by the ENGINEER, to reflect actual progress.

END OF SECTION
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SECTION 01 41 01
REGULATORY REQUIREMENTS AT TREATMENT PLANTS

PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for regulatory requirements at treatment plants.
1.2 REFERENCES
A. Environmental Protection Agency’s (EPA):
1. 40 CFR Part 68 — Accidental Release Prevention: Risk Management Plan (RMP)
1.3 SUBMITTALS
A.  Submit prior to beginning the Work:
1. The CONTRACTOR'’s comprehensive EHSP.
2. The CONTRACTOR's Project safety-specific flow chart.
3. The completed Training Record (Supplement A); the training record shall be updated and resubmitted as new
employees access the site.
B.  Supplements listed in this Section.
1.4 SITE CONDITIONS
A. Attend a safety briefing and be responsible for training employees working in the Work site. The Contract Documents
will identify the types of chemical hazards that may be present in the Work.
B. The OWNER is regulated by the EPA’s 40 CFR Part 68.
C. This regulation pertains to the disclosure and safety requirements associated with chemical systems maintained and
operated by the OWNER at the treatment plant.
D. Follow the EPA’s 40 CFR Part 68 regulatory compliance requirements.
E. Attend an OWNER's training session on chemical and safety training awareness prior to working at the treatment plant.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 PREPARATION
A. Develop a Project specific flow chart identifying Work activities, potential hazards, and safety measures to be utilized.
B. Provide a qualified Safety Instructor in potential fire, explosion, and toxic release hazards to perform the following

duties:

1. Ensure and document to the OWNER that the employees of the CONTRACTOR or Subcontractors working at the
site have completed and understood instruction related to their job and process and applicable provisions of the
emergency action plan of the OWNER.

2. Complete Supplement A and deliver it to the OWNER verifying training for employees working on-site, including
the name, employee identification, date of training, signature of the Qualified Safety Instructor, and the signature of
the person receiving instruction.

3. The OWNER will provide a hardcopy of the training program to the CONTRACTOR for use during the Work. This
copy shall not be reproduced, shall remain at the Work site, and shall be returned to the OWNER by the
Substantial Completion date of the Work.

4. Verify that persons working on-site are following the safety rules for working on or around potential fire, explosion,
or toxic release hazards including the safe working practices required by EPA’s 40 CFR Part 68.

5. Make regular reports to the ENGINEER that on-site personnel are in compliance.

6. Ensure workers follow the requirement that the OWNER shall be present and assisting any persons for entry, while
present in and when exiting restricted, locked areas as identified in the OWNER'’s training session.

3.2 SUPPLEMENTS

A. Supplement A is part of the DW plant RMP and is included to disclose to the CONTRACTOR that documentation of
employee training will be required:
1. Supplement A — Potential Explosion or Toxic Release Hazards Training Record
END OF SECTION
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SECTION 01 42 13
ABBREVIATIONS AND ACRONYMS
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information for abbreviations and acronyms.
1.2 REFERENCES
A. Refer to Paragraph 3.3 of the General Conditions, requirements of this Section, and individual Specification Sections
to interpret references to the standards and specifications of technical societies and the use of these references to
report and resolve discrepancies.
B. Work specified by reference to a published standard or specification shall meet or surpass the minimum standards of
quality for materials and workmanship established by the designated standard or specification.
C. Products and workmanship shall meet or exceed performance requirements included within the Contract Documents,
which may establish a higher standard of quality than that required by a referenced standard.
D. Where 2 or more standards are specified to establish quality, product and workmanship shall meet or exceed the
requirements of the most stringent standard.
E. Copies of Standards and Specifications of Technical Societies:
1. Copies of applicable referenced standards are not included in the Contract Documents.
2. When copies of standards are needed, obtain copies directly from the publication source and maintain in an
orderly manner at the site; make the standards available to the CONTRACTOR's personnel, Subcontractors, the
OWNER, and the ENGINEER.

3. Use the latest edition of references.
F.  Technical Societies:
1 AA Aluminum Association
2 AAMA American Architectural Manufacturers Association
3. AAR Association of American Railroads
4. AASHTO American Association of State Highway and Transportation Officials
5 ACI American Concrete Institute
6 AEIC Association of Edison llluminating Companies
7 AISC American Institute of Steel Construction
8 AlISI American Iron and Steel Institute
9. AMCA Air Movement and Control Association International
10. ANSI American National Standards Institute
11. AOSA Association of Official Seed Analysts
12. APA American Plywood Association
13. API American Petroleum Institute
14. ASCE American Society of Civil Engineers
15. ASHRAE American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
16. ASME American Society of Mechanical Engineers
17. ASNT American Society for Nondestructive Testing
18. ASTM ASTM International
19. AWI Architectural Woodwork Institute
20. AWPA American Wood Preservers Association; American Wood Protection Association
21. AWS American Welding Society
22. AWWA American Water Works Association
23. BHMA Builders Hardware Manufacturers Association
24. BIA Brick Industry Association
25. CAN/ULC Underwriters Laboratories of Canada
26. CBMA Certified Ballast Manufacturers Association
27. CDOT Colorado Department of Transportation
28. CDPHE Colorado Department of Public Health and Environment
29. CFR Code of Federal Regulations
30. Cl Chlorine Institute
31. CISCA Ceiling and Interior Systems Construction Association
32. CPPM Capital Projects Procedures Manual
33. CPSC Consumer Product Safety Commission
34. CRSI Concrete Reinforcing Steel Institute
35. CSA Canadian Standards Association
36. CWQCD Colorado Water Quality Control Division
37. DIA Denver International Airport
38. DOT Department of Transportation
39. DW Denver Water
40. EPA Environmental Protection Agency
41. FCC Federal Communications Commission
42. FHWA Federal Highway Administration
43. FMG FM Global
44. FS Federal Specifications
45. FSC Forest Stewardship Council
46. GA Gypsum Association
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47. GANA Glass Association of North America

48. GSA General Services Administration
49. IAPMO-UES International Association of Plumbing and Mechanical Officials — Uniform Evaluation
Service

50. IBC International Building Code

51. ICC-ES International Code Council Evaluation Service, Inc.

52. ICEA Insulated Cable Engineers Association

53. ICRI International Concrete Repair Institute

54. IEEE Institute of Electrical and Electronics Engineers, Inc.

55. IES llluminating Engineering Society of North America

56. IGMA Insulating Glass Manufacturers Alliance

57. IMC International Mechanical Code

58. IPC International Plumbing Code

59. ISA International Society of Automation

60. ISO International Organization for Standardization

61. Mil. Spec. Military Specification

62. MSS Manufacturers Standardization Society

63. NAAMM National Association of Architectural Metal Manufacturers

64. NACE National Association of Corrosion Engineers

65. NAFS North American Fenestration Standard

66. NCMA National Concrete Masonry Association

67. NEC National Electrical Code

68. NECA National Electrical Contractors Association

69. NEMA National Electrical Manufacturers Association

70. NETA InterNational Electrical Testing Association

71. NFPA National Fire Protection Association

72. NICET National Institute for Certification of Engineering

73. NIST National Institute of Standards and Technology

74. NLGA National Lumber Grades Authority

75. NOAA National Oceanic and Atmospheric Administration

76. NPCA National Precast Concrete Association

77. NPDES National Pollutant Discharge Elimination System

78. NRCA National Roofing Contractors Association

79. NRCS National Resource Conservation Service

80. NRTL Nationally Recognized Testing Laboratory Program

81. NSF NSF International

82. OSHA Occupational Safety and Health Administration

83. PCI Precast/Prestressed Concrete Institute

84. RILEM International Union of Laboratories and Experts in Construction Materials, Systems, and

Structures

85. RIS Redwood Inspection Service

86. SAE Society of Automotive Engineers

87. SDI Steel Deck Institute

88. SIGMA Sealed Insulating Glass Manufacturing Association

89. SJl Steel Joist Institute

90. SMACNA Sheet Metal and Air Conditioning Contractors National Association

91. SPIB Southern Pine Inspection Bureau

92. SPRI Single Ply Roofing Institute

93. SSPC The Society for Protective Coatings

94. TCNA Tile Council of North America

95. T™MS The Masonry Society

96. UBC Uniform Building Code

97. UDFCD Urban Drainage and Flood Control District

98. UL Underwriters Laboratories, Inc.

99. WCLIB West Coast Lumber Inspection Bureau

100. WDMA Window and Door Manufacturers Association

101. WQCD Water Quality Control Division

102. WWPA Western Wood Products Association

G. General Abbreviations and Acronyms:

1. °C Degrees Celsius

2. °F Degrees Fahrenheit

3. ABS Acrylonitrile Butadiene Styrene

4. AC Alternating Current

5. ACQ Alkaline Copper Quaternary

6. ADA Americans with Disabilities Act

7. ADC Amperes Direct Current

8. AHJ Authority Having Jurisdiction

9. AMR Automatic Meter Reading System; Automatic Reading System
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10. ANS

11. AO
12. ARMS
13. AT
14. ATS
15. AVR
16. AWG
17. B&B
18. BBU
19. BF
20. BFPA
21. BIL
22. BSSTC
23. BSTC
24. Btu
25. BUR
26. CAC
27. CAT
28. CBD
29. CBR
30. CCT
31. CCTV
32. cf
33. CFC
34. cfm
35. Cl
36. CLCST
37. CLDI
38. CLS
39. CLSM
40. cm
41. CM/GC
42. CMAR
43. CML
44 CMU
45 CNA
46 CcO
47 CP
48 CPCS
49 CPE
50 CPM
51 cps
52 CPVC
53 CRF
54 CSE
55 CST-G
56 CT
57 CTLA
58. CWP
59. cy
60. dB
61 DC
62 DCP
63. DFT
64. DI
65 DO
66 DPDT
67 dPF
68 DR
69 ds
70 DSL
71 DW
72 EASE
73 ECP
74 EDMS
75 EHH
76 EHSP
77 El&C
EFFECTIVE JANUARY 2017
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Analog Output

Arc Flash Reduction Maintenance System
Acrylic-Tie

Acceptance Testing Specifications; Automatic Transfer Breaker Switch
Automatic Voltage Regulator

American Wire Gauge

Balled and Burlapped

Beam Bolster Upper

Ballast Factor

Backflow Prevention Assembly

Basic Impulse Insulation Level

Bolted Split Sleeve Type Coupling

Bolted Sleeve Type Coupling

British Thermal Unit

Buried

Ceiling Attenuation Class

Category

Complex Steel Building Structures

Major Steel Bridges

Correlated Color Temperature

Closed Circuit Television

Cubic Feet

Chlorofluorocarbon

Cubic Feet per Minute

Cast Iron

Cement-Lined Carbon Steel
Cement-Lined Ductile Iron

Cost Loaded Schedule

Cementitious Low Strength Material; Controlled Low Strength Material
Centimeter

Construction Manager/General Contractor
Construction Manager At Risk

Cement Mortar Lining

Concrete Masonry Unit

Colorado Nursery Act

Carbon Monoxide

Carrier Pipe; Cathodic Protection

Capital Projects Construction Standards
Chlorinated Polyethylene

Construction Project Manager; Critical Path Method
Centipoise

Chlorinated Polyvinyl Chloride
Condensation Resistance Factor
Copper/Copper Sulfate Reference Electrode
Carbon Steel — General Service

Current Transformer

Council of Tree and Landscape Appraisers
Cold Working Pressure

Cubic Yard

Decibel

Direct Current

Distribution Control Panel

Dry Film Thickness

Ductile Iron

Dissolved Oxygen

Double Pole Double Throw

Differential Pressure Filter

Dimensional Ratio

Decisiemens

Digital Subscriber Line

Denver Water

Electronically Activated Streamer Emission
Environmental Control Panel

Electronic Document Management System
Electrical Hand Hole
Environmental Health and Safety Program
Electrical, Instrumentation, and Control
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78. EMI
79. EMT
80. EPDM
81. EPO
82. EPR
83. ER
84. ERT
85. ESA
86. ESAL
87. ESD
88. ESR
89. EU
90. EUH
91. EVT
92. EXP
93. fc
94. FCR
95. FDT
96. FLA
97. F'm
98. FOB
99. fpm
100. fps
101. FRP
102. ft
103. g
104. GBR
105. GCP
106. GFCT
107. GICS
108. GP
109. gph
110. gpm
111. GPR
112. GPS
113. GTAW
114. GUI
115. GW
116. HBP
117. HC
118. HCI
119. HDCLPE
120. HDD
121. HDG
122. HDPE
123. HID
124, HMI
125. HMWPE
126. hp
127. hr
128. HR
129. HVAC
130. Hz
131. 1&C
132. 110
133. ICCP
134. IGBT
135. IP
136. IPS
137. in
138. IR
139. K
140. kA
141. KAIC
142, kg
143. KHz
144, km
145. kN
EFFECTIVE JANUARY 2017

Electromagnetic Interference
Electrical Metallic Conduit

Ethylene Propylene Diene Monomer
Emergency Power Off

Ethylene Propylene Rubber
Evaluation Report
Encoder-Receiver-Transmitter
Electrical Systems Analysis
Equivalent Single Axle Load
Emergency Shut Down

Evaluation Service Report

Electric Utility

Electric Unit Heater

Equiviscous Temperature

Exposed

Foot-Candle

Frequency Correction Regulator
Factory Demonstration Test

Full Load Ampere

Compressive Strength of Masonry
Freight on Board

Feet per Minute

Feet per Second

Fiberglass Reinforced Plastic

Feet

Grams

Geotechnical Baseline Report
Generator Control Panel

Ground Fault Current Transformer
Generator Instrumentation and Control System
Poorly Graded Gravel

Gallons per Hour

Gallons per Minute

Ground Penetrating Radar

Global Positioning System; Generator Protection System
Gas Tungsten Arc Welding
Graphical User Interface

Well Graded Gravel

Hot Bituminous Pavement
Hydrocarbon

Hydrochloric Acid

High Density Cross Laminated Polyethylene Film
Horizontal Directional Drilling
Hot-Dipped Galvanized

High Density Polyethylene

High Intensity Discharge

Human Machine Interface

High Molecular Weight Polyethylene
Horsepower

Hour

Hydrophilic Rubber

Heating, Ventilating, and Air Conditioning
Hertz

Instrumentation and Controls

Inputs and Outputs

Impressed Current Cathodic Protection
Insulated Gate Bipolar Transistors
Iron Pipe

Iron Pipe Standard

Inch

Current Resistance

Kelvin

Kiloamperes

Kiloamperes Interrupting Capacity
Kilogram

Kilohertz

Kilometer

Kilonewtons
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146. ksi
147. kv
148. kVA
149. kVAR
150. kwW
151. L
152. LA
153. Ibs
154. LCD
155. LCP
156. LED
157. If
158. LFMC
159. LS
160. LVDT
161. m
162. mA
163. MARV
164. Mbps
165. MCC
166. MDFT
167. MDFTPC
168. MDI
169. MGS
170. MHz
171. MIG
172. mil
173. MJ
174. MLDT
175. mm
176. MOC
177. MOP
178. MOV
179. MPR
180. MS
181. MSA
182. MSDS
183. MTBF
184. MTTR
185. MUTCD
186. MVA
187. N
188. NA
189. NC
190. NCR
191. NHT
192. No.
193. NO
194. NOx
195. NPT
196. NRC
197. NST
198. OBD
199. oD
200. ODP
201. OEL
202. 0o&M
203. OCR
204. OPM
205. OPS
206. ORT
207. OTDR
208. oz
2009. P20s
210. P&ID
211. PA
212. PAT
213. PAR
EFFECTIVE JANUARY 2017

Kips per Square Inch

Kilovolt

Kilovolt-Amperes

Kilovolt-Amperes Reactive
Kilowatt

Liter

Lightning Arrestor

Pounds

Liquid Chrystal Display

Local Control Panel

Light Emitting Diodes

Linear Feet

Liquid-Tight Flexible Metal Conduit
Low Level Switch

Linear Variable Differential Transformer
Meter

Milliamperes

Minimum Average Roll Value
Megabits per Second

Motor Control Center

Minimum Dry Film Thickness
Minimum Dry Film Thickness per Coat
Methylene Diphenyl Diisocyanate
Magnetic Guidance System
Megahertz

Metal Inert Gas

Thousandth of an inch

Mechanical Joint
Magneto-Restrictive Linear Displacement Transmitter
Millimeter

Mechanism Operated Cell

Method of Procedure

Metal Oxide Varistor

Motor Protection Relay

Material Specification

Mine Safety Appliance

Material Safety Data Sheet

Mean Time Between Failure

Mean Time to Repair

Manual on Uniform Traffic Control Devices
Megavolt Amperes

Nitrogen

Numerical Aperture

Normally Closed
Non-Conformance Report
National Hose Thread

Number

Normally Open

Nitrous Oxide

National Pipe Thread

Noise Reduction Coefficient
National Standard Thread
Opposed Blade Damper

Outside Diameter

Open Drip-Proof Enclosure
Over-Excitation Limiter

Operations and Maintenance
Optical Character Recognition
Optical Processor Module
Overcurrent Protection System
Operational Readiness Test
Optical Time Domain Reflectometer
Ounce

Phosphate

Process and Instrumentation Diagram
Paint Application

Performance Acceptance Test
Parabolic Aluminized Reflector
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214. PCB
215. PCC
216. PCCS
217. pcf
218. PDS
219. PE
220. PEI
221. pF
222. PF
223. PFCC
224, pH
225. PI
226. PLC
227. PLS
228. PLSS
229. PMS
230. PP
231. PPDS
232. ppm
233. PPT
234. PRE
235. PRS
236. PS
237. PSDS
238. psf
239. psi
240. psig
241. PSW
242. PT
243. PTFE
244, PTI
245, PU
246. PV
247. PVC
248. PVC-T
249, PVDF
250. PWM
251. QA
252. QC
253. QA/QC
254, QP
255. RAP
256. RAT
257. RE
258. RFI
259. RGS
260. RMP
261. rms
262. ROM
263. ROW
264. rpm
265. RPTFE
266. RTD
267. RTFE
268. RTU
269. S4S
270. SAD
271. SAL
272. SAM
273. SBD
274. SBR
275. SBS
276. SCADA
277. SCFM
278. SDL
279. SDR
280. SDS
281. SDT
EFFECTIVE JANUARY 2017

Polychlorinated Biphenyl

Point of Common Coupling

Piping Color Code Schedule
Pounds per Cubic Foot

Product Data Sheets

Polyethylene

Pulse Endurance Index

Pico Farad

Power Factor

Power Factor Correction Capacitor

Measure of the acidity or basicity of an agqueous solution

Point of Intersection; Polarization Index
Programmable Logic Controller

Pure Live Seed

Public Land Survey System

Pantone Matching System
Polypropylene

Paint Product Data Sheet

Parts per Million

Polypropylene Tubing

Permanent Reference Electrode
Pressure Regulating Stems

Pressure Switch

Paint System Data Sheet

Pounds per Square Foot

Pounds per Square Inch

Pounds per Square Inch Gauge
Plastic Space Wheels

Potential Transformer
Polytetrafluoroethylene

Propiconazole Tebuconazole Imidacloprid
Phone Utility

Process Variable

Polyvinyl Chloride

Polyvinyl Chloride Tubing
Polyvinylidene Fluoride

Pulse Width Modulation

Quality Assurance

Quality Control

Quality Assurance and Quality Control
Qualification Procedure

Reclaimed Asphalt Pavement
Reliability Acceptance Test

Reynolds Number; Removability Modulus
Request for Information

Rigid Galvanized Steel

Risk Management Plan

Root Mean Square

Read Only Memory

Right of Way

Revolutions per Minute

Reinforced Polytetrafluoroethylene
Resistance Temperature Detector
Reinforced Tetrafluoroethylene
Remote Terminal Unit

Surfaced Four Sides

Silicon Avalanche Diode

Site Access Log

Seal-A-Matic

Conventional Steel Building Structures
Styrene Butadiene Rubber

Styrene Butadiene Styrene
Supervisory Control and Data Acquisition
Standard Cubic Feet per Minute

Site Delivery Log

Standard Dimensional Ratio

Safety Data Sheet

Site Demonstration Test
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282. sf
283. SF
284. sfpg
285. sfpgpc
286. SM
287. SP
288. SPD
289. SPDT
290. SPM
291. SPST
292, sq
293. SRW
294, SSD
295. SSH
296. SST
297. STC
298. SuUB
299. SV
300. SW
301. SWMP
302. SWP
303. sy
304. T
305. TBD
306. TDD
307. TEFC
308. TENV
3009. TFE
310. TGIC
311. THD
312. TOC
313. TOS
314. TPE-R
315. TS
316. TSCA
317. TVSS
318. X
3109. ucz2
320. uc3B
321. UC4A
322. ucC4B
323. uc4c
324. UCFA
325. UCFB
326. UEL
327. UFT
328. UPS
329. u.s.
330. uv
331. \%
332. VA
333. VAC
334. VDC
335. VFD
336. VLF
337. VOC
338. VPP
339. w
340. WBS
341. wcC
342. w/cm
343. WOG
344, WPI
345. WPII
346. WT shapes
347. XLP
EFFECTIVE JANUARY 2017

Square Feet; Square Foot
Service Factor

Square Feet per Gallon

Square Feet per Gallon per Coat
Silty Sand

Surface Preparation; Poorly Graded Sand; Setpoint

Surge Protective Device

Single-Pole, Double-Throw
Synchronous Motor Protection and Control
Single Pole Single Throw

Square

Segmental Retaining Walls
Saturated Surface Dry

Safety Shower Eye/Face Wash
Stainless Steel

Sound Transmission Class
Submerged

Setpoint Variable

Well graded sand

Stormwater Management Plan

Safe Working Pressure

Square Yard

Thickness

To be Determined

Total Demand Distortion

Totally Enclosed, Fan Cooled Enclosure
Totally Enclosed, Non-Ventilated Enclosure
Tetrafluoroethylene (Teflon)
Triglycidyl Isocyanurate

Total Harmonic Distortion

Truck Operated Cell

Takeoff Structure

Thermoplastic Elastomeric Rubber
High Temperature Switch

Toxic Substances Control Act
Transient Voltage Surge Suppressors
Transformer

Use Category 2

Use Category 3B

Use Category 4A

Use Category 4B

Use Category 4C

Use Category FA

Use Category FB

Under-Excitation Limiter
Unwitnessed Factory Test
Uninterruptible Power Supply

United States

Ultraviolet

Volt

Volt Amperes

Volts Alternating Current

Volts Direct Current

Variable Frequency Drive

Very Low Frequency

Volatile Organic Compound

Volts Peak-to-Peak

Watt

Work Breakdown Structure

Water Column

Water/Cementitious Material Ratio
Water-Oil-Gas

Open Weather Protected Enclosure, Type |
Open Weather Protected Enclosure, Type I
Wide Flange Tee

Crosslinked Polyethylene
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PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)
END OF SECTION
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SECTION 01 43 00
QUALITY ASSURANCE
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for quality assurance.
1.2 DEFINITIONS
A.  Quality Assurance:

1. A system of procedures for selecting the levels of quality required for a project or portion thereof in order to perform
the functions intended, and for assuring these levels are obtained. The OWNER is responsible for establishing
quality assurance.

2. Quality assurance is process-oriented. It focuses on the process of quality, a process that monitors the
CONTRACTOR's quality control plan to assure it is working.

3. Quality assurance includes administrative and procedural requirements for proactive activities to assure the quality
of construction before and during execution of the Work.

1.3 COORDINATION
A.  Accommodate and ensure access for OWNER inspections and testing activities.
B. The CONTRACTOR shall work with the ENGINEER to ensure quality assurance and quality control are coordinated and
complement one another.
C. Ensure project team members are following the quality control plan.
1.4 SUBMITTALS
A. Refer to individual Specification Sections for specific qualifications and requirements:
Manufacturer Qualifications.
Supplier Qualifications.
Fabricator Qualifications.
Installer Qualifications.
Testing and Inspecting Agency Qualifications.
Code-Required Special Inspector Qualifications.
Manufacturer’s Field Services.
Field Samples.
. Mockups.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION
3.1 APPLICATION
A. Non-Conformance: The OWNER may issue a NCR to document and track an issue when the CONTRACTOR fails to
correct an installation that does not meet the levels of quality required. Upon issuance, respond as detailed in the NCR,
correct the item, and obtain approval for the correction. NCRs shall be closed with the necessary approvals before Final
Completion will be granted.
1. Examples of non-conforming Work that may generate the NCR:
Installation of unspecified or unapproved products.
Work that does not comply with an applicable code.
Equipment and materials that do not meet the requirements of the Contract Documents.
Poor quality of workmanship, products, or equipment.
Corrective Work that is not addressed in a timely manner.
END OF SECTION
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SECTION 01 44 33
MANUFACTURER'S SERVICES
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for Manufacturer’s services.
B. Related Sections:
1. SECTION 01 78 23 — OPERATION AND MAINTENANCE DATA
1.2 DEFINITIONS
A. Person-Day: One person for 8 hours within regular CONTRACTOR working hours.
1.3 SUBMITTALS
Preliminary Training Plan: Submit within 90 days after receiving the Notice to Proceed.
Training Schedule: Submit a minimum of 21 days prior to the start of equipment installation.
Final Training Plan: Submit after the training coordination meeting.
Training Materials:
1. Submit written outlines of the proposed training sessions a minimum of 21 days prior to the scheduled training.
2. Furnish complete training materials including O&M data.
Quality Control Submittals:
1. Qualifications of Manufacturer's Representative.
2. Manufacturer's certificate of proper installation.
F. Forms:
1. The following forms can be found online in DW’'s CPPM: http://www.denverwater.org/DoingBusinesswith
Us/EngineeringOverview/CapitalProjectsProceduresManual/:
Manufacturer's Certificate of Proper Installation.
Maintenance Summary.
Equipment Startup Requirements.
Equipment Testing Record.
Construction Completion Sign-Off.
f.  Manufacturer's Instruction Certification.
1.4 QUALIFICATIONS
A.  Manufacturer’'s Representative:
1. A minimum of 5 years of documented experience in the Work of this Section.
2. An authorized Representative of the Manufacturer, factory trained, and experienced in technical applications,
installation, operation, and maintenance of the respective equipment, subsystem, or system.
3. Obtain approval of the Manufacturer's Representative prior to beginning Work.
4. Do not change the Manufacturer's Representative without the ENGINEER'’s approval.
1.5 QUALITY ASSURANCE
A.  Minimum Services:
1. Furnish a qualified Manufacturer's Representative familiar with the facility O&M requirements and specified
equipment.
2. Schedule Manufacturer’s services:
a. To avoid conflicting with other on-site testing or other Manufacturer's on-site services.
b. After conditions necessary to allow for successful testing have been met.
3. Minimum Manufacturer's on-site services include:
a. Assistance during product installation to include observation, guidance, instruction of CONTRACTOR’s
assembly, erection, installation, or application procedures.
b. Inspection, checking, and adjustment as required for the product to function as warranted by the Manufacturer
and as necessary to furnish written approval of the installation.
c. Reuvisiting the site to correct problems until installation and operation are acceptable.
d. Resolution of assembly or installation problems attributable to or associated with the Manufacturer's products
and systems.
e. Assistance during functional and performance testing and startup demonstration until product acceptance.
f.  Training of personnel in the O&M of respective products as specified in this Section.
g. Completion of the Manufacturer's certificate of proper installation with applicable certificates for proper
installation and initial, interim, and final test or service.
4. Only ENGINEER-approved days of service will be credited to fulfill the specified minimum services.
5. Where additional time is necessary for Manufacturer's services, additional time required to perform specified
services shall be considered incidental Work.
B. Training:
1. Provide the CONTRACTOR's Training Representative:
a. To coordinate and expedite training.
b. To be present during training coordination meetings with the OWNER.
c. To be familiar with the O&M manual information specified in SECTION 01 78 23.
2. Provide the training schedule:
a. List specified equipment and systems that require training and show:
1) The name of the Manufacturer.
2) Estimated dates for installation and completion.
3) Estimated training dates to allow for multiple sessions when several shifts are involved.
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b. Adjust the training schedule:
1) To ensure the training of appropriate personnel as deemed necessary.
2) To allow for full participation by the Manufacturer's Representatives.
3) Forinterruptions in the operation of equipment.

Provide a preliminary training plan to include:

a. Title and objectives.

b. Prerequisite training and experience of attendees.

c. Recommended types of attendees: Managers, engineers, operators, and maintenance.

d. Course description and an outline of course content.

e. Duration.

f.  Location: Training center or on-site.

g. Format: Lecture, self-study, demonstration, or hands-on.

h. Instruction materials and equipment requirements.

Provide a final training plan to include:

a. Updated versions of course descriptions.

b. Course attendees.

c. A detailed course schedule for each day showing the time allocated to each topic.

d. Resumes of the instructors providing the training.

Responsibilities of the Manufacturer's Representative:

a. Provide and lead detailed classroom and hands-on training on the O&M of the specified product, system,
subsystem, or component as specified in individual Specification Sections.

b. Provide 2 types of training at both pre-startup and post-startup:
1) Training for the OWNER's operations personnel.
2) Training for the OWNER's operations supervisors.

Pre-startup training: Complete a minimum of 14 days prior to actual startup.

Post-startup training: Complete within 14 days of startup.

Tape training sessions:

a. Provide audio and color video recording of pre-startup and post-startup instruction sessions for the OWNER'’s
operations supervisors.

b. Use DVD format suitable for playback on standard equipment available commercially in the U.S.

c. Shall be produced by a qualified, professional video production company unless the CONTRACTOR
demonstrates the satisfactory skill of other acceptable personnel.

d. Provide 2 complete sets of DVDs, and the original video file, fully indexed and cataloged with printed labels
stating the sessions and dates recorded.

e. The ENGINEER will furnish playback equipment.

f.  Provide complete electronic copies of training materials including Microsoft PowerPoint presentations.

PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 QUALITY CONTROL

A. Manufacturer’s Services:

1. General:
a. Conduct training in conjunction with operational testing and commissioning.
b. Schedule classroom training to be interspersed with logically sequenced field instruction.
c. Conduct training on consecutive days with no more than 6 hours of classes scheduled each day.
d. Submit O&M manuals as specified in SECTION 01 78 23 prior to training.
e. Minimum training shall include:
1) Microsoft PowerPoint presentation discussing equipment location and operational overview.
2) Purpose and function.
3) Operating theory.
4) Startup, shutdown, normal operation, and emergency operating procedures.
5) System integration and electrical interlocks.
6) Safety procedures.
7) Preventive maintenance.
8) Operator detection of trouble symptoms.
9) Exercise procedures and intervals.
10) Routine disassembly procedures.
11) Routine and long-term calibration procedures.
12) Review spare parts and recommendations.
f.  Minimum field equipment training shall include:
1) Location of equipment and purpose.
2) Piping identification and flow operations.
3) Valve identification and purpose.
4) Instrumentation:
a) Primary element.
b) Instrument readout.
c) Purpose, basic operation, and information interpretation.
5) Demonstrate and perform standard operating procedures and routine checks.
EFFECTIVE JANUARY 2017 2 SECTION 01 44 33
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6) Perform and demonstrate preventive maintenance activities.
7) Perform and demonstrate startup and shutdown procedures.
8) Perform and demonstrate required equipment exercise procedures.
9) Perform and demonstrate routine disassembly and assembly of equipment, if applicable.
10) Identify and review safety and perform safety procedures, if feasible.
END OF SECTION
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SECTION 01 45 00
QUALITY CONTROL
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information and execution for quality control.
B. Related Sections:

1. SECTION 01 31 00 - PROJECT MANAGEMENT AND COORDINATION

1.2 DEFINITIONS
A.  Quality Control:

1. A system of procedures and standards by which a Constructor, Product Manufacturer, Materials Processor, or the
like, monitors the properties of the finished Work.

2. Quality control is product-oriented. It is a process that is controlled and maintained by the CONTRACTOR
throughout the life of the Contract. The CONTRACTOR is responsible for establishing and utilizing a quality control
program of the scope necessary to achieve the quality outlined in the Contract.

3. Quality control includes administrative and procedural requirements for activities to evaluate completed activities
and elements for conformance with the requirements; includes the correction of defective construction.

1.3 SUBMITTALS
A.  Submit a CONTRACTOR quality control plan that includes the following items, commensurate to the complexity of the

Project:

1. Features of Work.

2. The CONTRACTOR’s Quality Control Representative shall have experience on at least 5 separate water related
projects planning, coordinating, scheduling, and documenting the quality control activities for civil, structural,
process, mechanical, electrical, instrumentation, HVAC, and piping systems.

Submittal procedures.

Roles and responsibilities.

Quality control requirements and procedures:

a. Source quality control procedures.

b. Field quality control procedures.

c. Testing and inspection services.

d. Plantinspection procedures.
e
f.

arw

Testing laboratory services.
Code-required special inspections and procedures.
g. Pre-installation meetings.
6. Tracking construction deficiencies.
7. Documentation.
8. The Quality Control Plan shall be submitted within 30 days of the Notice to Proceed.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION
3.1 GENERAL
A.  For additional quality control requirements, refer to the quality control plan, the project management and coordination for
pre-installation meeting, the coordination requirements of SECTION 01 31 00, and the individual Specification Sections.
END OF SECTION
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PART 1

SECTION 01 45 29
MATERIALS TESTING
GENERAL

1.1 SUMMARY

A.

Section includes general information and execution for materials testing.

1.2 REFERENCES

A.

B.

American Concrete Institute (ACI):

1. 318 - Building Code Requirements for Structural Concrete and Commentary

ASTM International (ASTM):

1. C 42 - Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete

2. D 2950 - Standard Test Method for Density of Bituminous Concrete in Place by Nuclear Methods

3. D 5361 — Standard Practice for Sampling Compacted Bituminous Mixtures for Laboratory Testing

4. D 6752 — Standard Test Method for Bulk Specific Gravity and Density of Compacted Bituminous Mixtures Using
Automatic Vacuum Sealing Method

1.3 DEFINITIONS

A.

B.

CONTRACTOR'’s QC: The operational techniques and the activities that sustain the quality of a product or service to
satisfy given requirements of both the Contract Documents as well as the jurisdictional entity where the Work takes
place. It consists of quality planning, data collection, data analysis, and implementation, and is applicable to all phases
of the product life cycle: Design, development, manufacturing, delivery and installation, and O&M.

OWNER’s QA: A program of testing and inspection performed by the OWNER to determine the level of quality and
compliance with the requirements and standards of the Contract Documents.

1.4 SEQUENCING AND SCHEDULING

A.

PART 2
PART 3

General:

1. Assist and cooperate with the OWNER and the ENGINEER for access to the Work to perform the OWNER’s
materials testing.

2. Provide testing and reporting required to satisfy jurisdictional and permitting requirements.

PRODUCTS (NOT USED)

EXECUTION

3.1 QUALITY CONTROL

A.  Soils Compaction Testing:

1. The ENGINEER will perform the OWNER’s QA testing of geotechnical materials and work product to determine
the conformance of the Work with the requirements of the Contract Documents.

2. The CONTRACTOR, at its discretion, may retain a qualified consultant to perform any necessary CONTRACTOR’s
QC testing to assist the CONTRACTOR in determining the state of materials incorporated into the Work.

3. The OWNER’s QA program is for the sole use of the OWNER to determine the quality of the Work and is in no way
intended to replace the CONTRACTOR’s QC.

4. The frequency of the OWNER’s QA compaction testing will be in conformance with the accepted industry standard
of care and at the ENGINEER'’s discretion.

5. Areas of non-compliance, as determined by the OWNER'’s QA testing, shall be removed and re-compacted to
conform to requirements of the Contract Documents upon receipt of test results. Costs for reworking and retesting
backfill material to meet the requirements of the Contract Documents are at the CONTRACTOR'’s expense.

B. Concrete Testing:

1. The ENGINEER will perform the OWNER’s QA testing of the concrete to determine the conformance of Work with
the requirements of the Contract Documents. The frequency of the OWNER’s QA testing will be at the
ENGINEER’s discretion.

2. Assist the ENGINEER with concrete sampling and testing:

a. Provide designated test site areas.
b. Test sites shall be approximately 150 sf in area, level, and accessible at all times.
3. The Concrete Supplier may perform its own QC testing.
4. Acceptance of concrete with failed compressive strength tests will be in accordance with ACI 318 and ASTM C 42.
C. Asphalt Compaction Testing:

1. The ENGINEER will perform the OWNER'’s QA testing of the asphalt pavement to determine conformance of the
Work in accordance with the Contract Documents.

2. The CONTRACTOR shall retain a qualified consultant to perform the CONTRACTOR’s QC testing as needed to
ensure conformance with the Contract Documents, associated street cut permits, and occupancy permits in
accordance with ASTM D 2950. The frequency of the CONTRACTOR’s QC testing shall meet the requirements of
the jurisdiction, street cut permits, and occupancy permits at a minimum.

3. The OWNER'’s QA testing will be completed after asphalt has been placed, compacted, and cooled.

4. Areas of nonconformance, as determined by the OWNER’'s QA testing, shall be removed, reinstalled, and
re-compacted to conform with the requirements of the Contract Documents and any jurisdictional permits upon
receipt of failed test results. Costs for removal, compaction, and retesting asphalt pavement to meet the
requirements of the Contract Documents and jurisdictional permits are at the CONTRACTOR’s expense.

5. Areas representing failed compaction tests may be cored and tested for density in accordance with ASTM D 5361
and ASTM D 6752 at the CONTRACTOR's expense.

D. Special Inspections and Testing: Special inspections and testing required by the building permit will be performed by
the OWNER, or a third party consultant hired by the OWNER, at the OWNER’s expense.
END OF SECTION
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SECTION 01 50 00
CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for construction facilities and temporary controls.
B. Related Sections:
1. SECTION 01 60 00 — MATERIAL AND EQUIPMENT
2. SECTION 08 71 00 - DOOR HARDWARE
3. SECTION 31 25 00 — EROSION AND SEDIMENTATION CONTROL
4. SECTION 33 14 00 - WATER UTILITY TRANSMISSION AND DISTRIBUTION PIPING — GENERAL
1.2 REFERENCES
A.  Environmental Protection Agency (EPA):
1. Federal Clean Water Act Section 402 — National Pollutant Discharge Elimination System (NPDES)
B. National Fire Protection Association (NFPA):
1. 241 - Standard for Safeguarding Construction, Alteration, and Demolition Operations
C. Urban Drainage and Flood Control District (UDFCD):
1. Urban Storm Drainage Criteria Manual, Volume 3 — Stormwater Quality
D. U.S. Department of Transportation, Federal Highway Administration:
1. Manual on Uniform Traffic Control Devices (MUTCD)
1.3 COORDINATION
A.  Safety Procedures:
1. Comply with the OWNER'’s safety rules while on the OWNER’s property.
2. Notify the ENGINEER in writing of serious accidents on-site and any related claims.
B.  Traffic Control:
1. As required by the jurisdiction issuing permits.
2. Traffic guidelines and control plan:
a. Visual representation of lanes and intersections including work areas, parking and traffic lanes, islands,
sidewalks, ramps, and crosswalks.
b. Roadway, lanes, and sidewalk widths.
c. Signs and devices in accordance with the MUTCD:
1) Arrow boards to shift traffic.
2) Cones and sidewalk closed signs at intersections or designated crosswalks.
1.4 SEQUENCING AND SCHEDULING
A.  Mobilization:
1. Mobilization includes at a minimum:
Obtaining required permits.
Moving the CONTRACTOR's plant and the equipment required for operations onto the site.
Installing temporary construction power, wiring, and lighting facilities.
Providing on-site communication facilities including telephones.
Providing on-site sanitary facilities and potable water facilities as specified and as required by laws and
regulations and governing agencies.
Arranging for and the erection of the CONTRACTOR'’s work and storage yard.
Posting OSHA required notices and establishing safety programs and procedures.
Having the CONTRACTOR'’s Superintendent at the site full-time.
i. Providing the CONTRACTOR and the ENGINEER with field offices.
2. Use the area designated for the CONTRACTOR’s temporary facilities as shown on the Drawings for the staging
area or as designated by the ENGINEER.
15 SUBMITTALS
A.  Administrative Submittals:
1. Copies of permits and approvals for construction as required by laws and regulations and governing agencies.
2. A copy of the application for permit prior to starting Work.
3. Provide copies of approved permits and keep originals on-site.
B. Shop Drawings: Temporary electric power supply and distribution plans.
C. Temporary Construction Submittals:
1. Accessroads: Routes, cross-sections, and drainage facilities.
2. Parking area plans.
3. Storage yard and storage building plans including gravel surfaced area.
4. Fencing and protective barrier locations and details.
D. Temporary Control Submittals:
1. A plan for the disposal of waste materials and intended haul routes.
2. A plan for silt fence and straw bale installations.
1.6 QUALITY ASSURANCE
A. Permits:
1. Permits, licenses, or approvals: Obtain in accordance with the General Conditions and as may be provided in the
Supplementary Conditions and retain on-site.
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2. Apply for and conform to permits as required by federal, state, and local agencies.
a. Water Discharge Permit:
1) Apply for a WQCD permit that regulates discharges of water from construction sites.
2) The permit is part of program delegated to Colorado by the EPA under the Federal Clean Water Act
Section 402 NPDES.
3) A permitis required for the Work.
4) Discharge of recycled water is regulated by the CDPHE's WQCD. Recycled water shall not be
discharged to any natural water body or storm sewer without a permit. A General Discharge Permit

(COG604000 Hydrostatic Testing of Pipelines) shall be obtained from the WQCD prior to any recycled

water being used for hydrostatic testing of the pipe as specified in SECTION 33 14 11.

5) Handle the disposal of recycled water into a local sanitary sewer using the following procedure:

a) Provide 30 days’ notice to the ENGINEER for the OWNER to obtain necessary permits for discharge
to sanitary sewers.

b) The OWNER will not accept responsibility for impacts to the CONTRACTOR'’s schedule.

c) The OWNER will furnish labor, necessary bulkheads, pumps, hoses, traffic control, and
miscellaneous materials to dispose of recycled water into a manhole near tie-in locations.
Discharge rates into the sewer system are typically limited to 100 gpm.

d) Any unpermitted discharges of recycled water shall be reported to CDPHE’s spill reporting line within
one day of becoming aware of the discharge (1-877-518-5608), and the OWNER shall be notified in
writing within one day of becoming aware of any unpermitted discharges.

b. CDPHE:

1) Stormwater discharges associated with construction activity.

2) Groundwater discharges associated with construction activity permit.
c. Sediment control permit.
d. City and County permits:

1) Obtain and comply with required permits.

2) Traffic guidelines and control plan:

a) Visual representation of existing striping, lanes, lane widths, sidewalk, sidewalk widths, curb ramps,
signs, signal poles, and parking meters.

b) Visual representation of proposed traffic control such as signs, advanced warning signs, barricades
(including arrow boards and variable message boards), work areas, storage areas, construction
fences, sidewalk closures, walkways, parking meter bagging/removal, and sign relocation.

c) Signs and devices are required in accordance with the MUTCD.

3) Parks Department: For Work occurring in parks or landscaped medians maintained by the Parks

Department, obtain a temporary construction access permit.

e. Submit applications for permits prior to beginning Work.
f.  Send copies of applications to the ENGINEER and the OWNER.
g. Provide copies of approved permits to the ENGINEER and the OWNER and keep originals on-site.
1.7 SITE CONDITIONS
A. Existing Facilities: Refer to the Contract Documents for provisions relating to the CONTRACTOR's use of existing
facilities.
PART2 PRODUCTS
2.1 FABRICATION
A. ENGINEER's Field Office:

1. On a date mutually agreed upon by the ENGINEER and the CONTRACTOR, furnish an office and the equipment
specified herein for the exclusive use of the ENGINEER, the OWNER, and their Representatives if required in the
Contract Documents.

Ownership of the field office and the equipment furnished will remain that of the CONTRACTOR.
The field office and the equipment furnished shall be new or like new in appearance and function.
Provide one ENGINEER field office:
Locate as shown on the Drawings or as directed by the ENGINEER.
Minimum 400 sf.
Minimum interior height: 8-feet.
Minimum interior width: 10-feet.
Floor plan: 2 individual offices (80 sf each), one large meeting area, and one storage closet.
Raise grade under office to an elevation adequate to avoid flooding.
Construct on a properly sized foundation; provide surface drainage and connections for utility services.
Level office and block, tie down, skirt, and install stairways.
i.  Provide a gravel parking area and a walking path.
5. Communications: The OWNER will provide communication services to the ENGINEER's office and make the
office ready to accept services.
6. Components:
a. 110 V, 60 Hz lighting and minimum of 12 duplex wall plugs; a minimum of 2 circuits, and ample electrical
power and configuration to operate installed systems.
b. Fluorescent ceiling lights providing 50 foot-candles at desktop height.
c. Exterior light at each exterior door.
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Electric heating and a self-contained air conditioning unit, properly sized for the Work locale and conditions,
and capable of maintaining a temperature between 65°F and 75°F.
Provide resilient floor covering.
A sign on the entrance door for the ENGINEER’s office: “Engineer’s Field Office.”
Railed stairways and landings at the entrances.
Exterior doors:
1) Quantity: 2.
2) Type: Metal.
3) Locks:
a) As specified in SECTION 08 71 00.
b) Provide 2 keys.
Windows:
1) Quantity: 5.
2) Provide security guard screens, operable sashes, and blinds or drapes.
Office equipment:
1) Desks or built-in working surfaces with drawers in each office and desk chairs.
2) One large meeting table to seat 12, with chairs.
3) One small table.
4) Legal file cabinets with 4 locking drawers each, 2 keys: 4.
5) One drafting table and stool.
6) Bottled water service: A cooler capable of producing hot and cold water; water shall be renewed as
requested by the ENGINEER.
7) Paper cup dispenser with cups and refills as needed.
8) Paper towel dispenser with towels and refills as needed.
9) First-aid kit.
10) Carbon dioxide, 10 pound, ABC Type, fire extinguisher: 2.
11) Wastebaskets: 3.

PART 3 EXECUTION

3.1 GENERAL
A.  Storage Yards and Buildings:

As specified in SECTION 01 60 00.

Iltems stored on-site are at risk of damage due to wind, animals, and other natural causes.

Temporary storage yards: Construct temporary storage yards for the storage of products not subject to damage

by weather.

Temporary storage buildings:

1.
2.
3.

4.

6.
B. Parl
1.

2.
3.

3.2 ERECTION

a.
b.

c.
d.

Store products subject to damage by weather in temporary structures.

Provide environmental control systems that meet the recommendations of the Manufacturers of the
equipment and materials stored.

Arrange or partition to provide for the security of contents and ready access for inspection and inventory.
Store combustible materials in a well-ventilated, remote building that meets local jurisdiction safety standards.

Security fencing:

a.
b.
c.

If desired, construct a temporary security fence for the protection of materials, tools, and equipment.
Maintain the fence during the construction period.
Upon completion of Work, remove the security fence and restore the site.

An existing building may be used for storage with the ENGINEER's written approval.

king Areas:

Control parking to avoid interference with public traffic or parking, access by emergency vehicles, the OWNER’s
operations, or construction operations.

Provide parking facilities for personnel working on the site.

Parking is not permitted on the OWNER'’s existing paved areas, except as shown on Drawings or as designated
by the ENGINEER.

A. ENGINEER’s Field Office:

1. The ENGINEER’s field office shall remain on-site and connected to utilities as required by the Contract
Documents after the completion of Work.
2. Clean the interior on a weekly basis including sweeping and wet mopping, removing debris, and emptying waste
baskets.
B.  Temporary Utilities:
1. Power:
a. If electric power is not available from the OWNER at the site, provide temporary electrical service approved
by the ENGINEER.
b. If electric power is available at the site, the ENGINEER will designate the power source.
c. Determine the type and amount required and make arrangements for obtaining temporary electric power
service from on-site facilities.
d. Provide overcurrent protection devices, disconnects, transformers, conduit, conductors, and distribution
equipment.
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Lighting: Provide temporary lighting to meet the applicable safety requirements and to allow for the erection,
application, and installation of materials and equipment, and the observation and inspection of Work.
Heating, cooling, and ventilating:
a. Provide as required to:
1) Maintain adequate environmental conditions to facilitate the progress of Work.
2) Meet specified minimum conditions for the installation of materials.
3) Protect materials, equipment, and finishes from damage due to temperature or humidity.
b. Provide adequate forced air ventilation of enclosed areas to:
1) Cure installed materials.
2) Control humidity.
3) Prevent hazardous accumulations of dust, fumes, vapors, or gases.
4) Maintain temperatures.
c. Pay the costs of installation, maintenance, operation, removal, and fuel consumed.
d. Provide portable unit heaters:
1) Complete with controls.
2) Oil or gas-fired.
3) Vented to the outside as required for the protection of health and property.
4) If permanent natural gas piping is used, do not modify or reroute gas piping without the approval of the
utility company, and provide separate gas metering, if required by the utility.
Water:
Water will be available in accordance with ARTICLE 17 of the General Conditions.
Use only special hydrant-operating wrenches to open hydrants.
Make certain that the hydrant valve is open fully.
Repair damage from use, or the improper operation of hydrants.
Maintain fire department access to hydrants at all times.
Include costs to connect and transport water to construction areas, if required.
Provide temporary facilities and piping required to bring water to the point of use; remove when no longer
needed.
For Work in the City and County of Denver Total Service and Read and Bill District Contract Areas, water
used for construction purposes will be paid for by the OWNER in accordance with the requirements listed at
http://lwww.denverwater.org/DoingBusinesswithUs/Hydrants/.
i.  When potable water is not available at the site, make arrangements for and bear the costs of providing water
required for drinking by construction personnel during construction.
Sanitary and personal facilities:
a. Provide and maintain facilities for the ENGINEER’s personnel, CONTRACTOR’s employees, Subcontractors,
and other on-site construction personnel.
b. Service and clean twice weekly; maintain facilities and enclosures.
c. Use of the OWNER's existing sanitary facilities by construction personnel is not allowed.
d. Provide and maintain facilities for the ENGINEER’s personnel through the Final Completion date.
Communication service:
a.
b.

S @mopoooTsp

The CONTRACTOR'’s use of the OWNER’s communication systems is not permitted.
Arrange, provide, and pay for on-site communication services for the CONTRACTOR’s use during
construction.

Fire protection: In accordance with NFPA 241.

TION

A. General:

1. The OWNER provides ROW, easement, or site for permanent access or permanent construction for Work.
2. Additional access, access ROW, construction areas, or additional needed land involved in construction of the
Work is the CONTRACTOR's responsibility and cost.
3. Land owned by the OWNER may be used as site headquarters, storage yard, or base of operations provided that
the use of said land meets the requirements and restrictions imposed by the OWNER at the time of usage.
4. Remove waste materials from the area and dispose of off-site.
5. Restore areas outside the Work used by the CONTRACTOR to the original condition upon completion of the
construction.
6. Perform Work within the OWNER'’s property in a systematic manner that minimizes inconvenience to the OWNER
and the public.
7. Do not block access to the OWNER'’s property from vehicular traffic.
8. Keep fire hydrants and water control valves free from obstruction and available for use.
9. Utilities:
a. Maintain service utilities encountered in continuous operation unless other arrangements have been made
with the utility owner.
b. Where completion of Work requires the temporary or permanent removal or relocation of existing utilities,
coordinate activities with the utility owner and perform Work to their requirements.
c. In areas where the CONTRACTOR’s operations are adjacent to or near a utility and operations could cause
damage or inconvenience, suspend operations and provide protection of the utilities prior to proceeding.
d. Notify the ENGINEER and the utility owner in writing that they may be affected by construction operations at
least 2 days in advance of Work.
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e. Obtain the utility owner’s permission prior to exposing utilities.

Protect, shore, brace, support, and maintain underground utilities that are uncovered or otherwise affected by

construction operations.

g. |If the service of a utility is interrupted due to the CONTRACTOR'’s operation, notify the proper authority
immediately and cooperate with the authority to restore service as promptly as possible and bear the costs
incurred.

10. Sewers:

a. Do not impair the operation of existing sewer systems.

b. Prevent construction debris from entering sewers, pump stations, or other sewer structures.

c. Maintain original site drainage wherever possible.

11. Do not place solvents, non-food grade greases and oils, and other deleterious materials in the Work area. If
Work requires equipment that utilizes deleterious materials, submit a containment plan to the ENGINEER for
approval.

Finished Construction: Protect finished surfaces from damage by construction operations.

Waterways: Keep ditches, culverts, and natural drains continuously free of construction materials and debris.

Dewatering:

1. Construct, maintain, and operate cofferdams, channels, slurry trenches, flume drains, sumps, pumps, and other
temporary diversion and protection measures.

2. Install, maintain, and operate pumps and other equipment for the environmentally safe removal and disposal of
water.

3. Maintain excavations, foundations, and structures free from water.

Archaeological Finds:

1. If archaeological or paleontological finds are made within the limits of the site, notify the ENGINEER immediately
and proceed in accordance with ARTICLE 4 the General Conditions.

2. Continue Work in other areas without interruption.

Signs:

1. Comply with applicable traffic control requirements as established by CDOT or the authority having jurisdiction.

2. Provide signs that warn of construction traffic entering and leaving the site.

Tracking Pad: As shown on the Drawings.

LITY CONTROL

Temporary Controls:

1. Air pollution control:

a. Minimize air pollution from construction operations.

b. The burning of waste materials, rubbish, or other debris is not permitted on or adjacent to the site.

c. Conduct operations to minimize dust. Provide dust-preventative measures for unpaved streets, roads,
detours, and haul roads used in construction or periodically water to prevent dust. Visible dust is not allowed.

2. Noise control: Provide acoustical barriers to prevent noise emanating from tools and equipment from exceeding
legal noise levels.

3.  Water pollution control:

a. Determine the method for diverting and disposing of sanitary sewer and rainstorm or snow melt runoff
interfering with construction and therefore requiring diversion.

1) Do not use the OWNER's existing sewer or overflow ponds for waste flow from construction operations.
2) Do not cause an overflow of existing waterways.

b. Prior to commencing excavation and fill, obtain the ENGINEER’s approval of detailed plans showing
procedures for the handling and disposal of sewage, groundwater, and stormwater or snow melt flow,
including dewatering pump discharges.

c. In accordance with UDFCD Urban Storm Drainage Criteria Manual, Volume 3.

d. Do not dispose of volatile wastes such as mineral spirits, oils, chemicals, or paint thinners in storm or sanitary
drains or on land.

1) The disposal of wastes into streams or waterways is prohibited.
2) Provide containers for the collection and disposal of waste materials, debris, and rubbish.

e. Obtain a stormwater permit for the Work, including the development of a SWMP, in accordance with
requirements of the authority having jurisdiction.

4. Erosion, sediment, and flood control:

a. Provide, maintain, and operate temporary facilities to control erosion and sediment releases, and to protect
Work and existing facilities from flooding during construction.

b. Controls shall be in accordance with the approved SWMP and as specified in SECTION 31 25 00.

—h

3.5 CLEANING

A. Provide progress cleaning during construction in accordance with the General Conditions and as specified in
individual Specification Sections.

B. Use cleaning materials and methods recommended by the Surface Manufacturer of the surface to be cleaned and by
the Cleaning Materials Manufacturer.

C. Repair or replace damage to any surface or substrate caused by the improper use of cleaning techniques or materials.

D. Provide approved containers for the collection of waste materials; when containers are full, promptly dispose of waste
off-site in a manner complying with applicable ordinances and anti-pollution laws.
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E. Exterior Surfaces:
1. Wet down surfaces prior to sweeping to prevent the blowing of dust and debris.
2. Atleast weekly, brush-sweep the entry drive, roadways, and other streets and walkways affected by the Work.
3. Remove snow from access roads and the main entrance road within one day of each snow event.
At least weekly, sweep floors and roof and road surfaces and pick up and dispose of debris.
Neatly arrange stored construction materials.
Promptly remove splattered concrete, asphalt, oil, paint, corrosive liquids, and cleaning solutions from surfaces to
prevent marring and other damage.
. Store wastes in approved, covered containers and remove daily.
J. Do not bury, burn, or dispose of waste into storm drains, sanitary sewers, streams, or waterways.Approval of progress
payments will be dependent on the suitability of progress cleaning.
END OF SECTION

Tom
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SECTION 01 51 36
TEMPORARY BYPASS SERVICE

PART1 GENERAL

11

1.2

13

1.4

15

SUMMARY
A.  Section includes general information, products, and execution for temporary bypass service.
B. Related Sections:

1. SECTION 01 50 00 — CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS
DEFINITIONS

A. Bypass Piping: A temporary above ground piping system from live fire hydrants that provides uninterrupted water
service during the Work.

B. Domestic Service: A service providing water for domestic use.

C. ERT Device: An encoder, receiver, and transmitter installed in a water meter pit.

D. Fireline: A 4-inch or larger service providing fire protection for buildings.

COORDINATION

A. General:

1. Provide bypass piping to supply water to facilities normally served by the water main being rehabilitated or out of
service due to the Work.
Temporarily connect each service line to bypass piping.
Disconnect the service line from the bypass piping after the main has been cleaned and the service tap has been
blown back.
4. Domestic service lines:
a. Meters are generally located near the property line in meter pits; some meters are located inside structures.
b. For non-accessible hose bibs, or if equipped with an anti-siphon device, excavate and install bypass piping
directly to the service line.
c. The OWNER will remove ERTs from meter pits prior to the bypass piping connection and replace them after
the bypass piping is removed.
d. Do not handle ERTSs.
e. Notify the ENGINEER immediately when lead or galvanized service lines are encountered.
5. Firelines:
a. Firelines are shown on the Drawings and are generally not metered.
b. Firelines require excavation to make a bypass piping connection.
c. Procedures for connections to fire hydrants shall be as specified in SECTION 01 50 00.
d. Fireline bypass piping shall be the same size as the fireline from the hydrant to the connection.
SUBMITTALS
A. Shop Drawings: Detail ramp system used for above ground bypass pipe crossings of sidewalk and residential
driveway crossings.
B. Product Data: Bypass pipe and connections.
QUALITY ASSURANCE
A. Bypass Piping:
1. Provide water service to domestic services and firelines in the quantity and quality to prevent the interruption of the
OWNER's customers’ regular water demands.
2. Make connections with minimum interruption to water service.
3. Maintain O&M 24 hours a day, 7 days a week until the bypass service is removed.
4. Provide bypass piping until pipelines are chlorinated, back in service, and the ENGINEER'’s approval for removal is
obtained.
5. Promptly correct damage to structures and property, service lines, water temperature problems, and water quality
problems.
6. If quality or temperature problems are not satisfactorily repaired in a timely manner, the OWNER will make repairs
and the cost will be deducted from payments to the CONTRACTOR.
B. Permits and ROWSs: Obtain from the OWNER, at no charge, a permit to connect a bypass pipe to the OWNER'’s fire
hydrants.

2.
3.

PART 2 PRODUCTS

2.1 APPROVED MANUFACTURERS
A.  Atmospheric Hose Bib Vacuum Breaker:
1. Watts, No. 8
2.2 MATERIALS
A. Temporary Bypass and Connections:
1. Bypass pipe:
a. Domestic service:
1) Domestic services 2-inches and smaller in diameter: 2-inch diameter.
2) Domestic services 2 1/2-inches and 4-inches in diameter: 4-inch diameter.
3) Domestic services larger than 4-inches in diameter: 6-inch diameter.
b. Fireline service:
1) Fireline services up to 4-inches in diameter: 4-inch diameter.
2) Fireline services larger than 4-inches in diameter: 6-inch diameter.
c.  Minimum working pressure: 150 psi.
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2. Connections:

a. BSTCs.
b.  Minimum working pressure: 150 psi.
3. Material:

a. Suitable for the conveyance of potable water.
b. Suitable for traffic loads in areas subjected to heavy vehicle traffic.
PART 3  EXECUTION
3.1 PREPARATION
A. Bypass Piping:
1. General:

a. Limit the amount of bypass piping installed and in service to an amount necessary for an orderly flow of Work.

b. Prior to installation, inspect bypass pipe and connections, clean ends, and remove dirt from inside pipe.

c. Obtain the ENGINEER'’s approval of variations in laying bypass pipe.

d. At each hose connection on the bypass pipe, place an orange highway cone or highway standard Type |
barricade.

e. Maintain cones and barricades during the Work.

f.  Provide a pressure reducing valve if crossing a pressure zone boundary.

2. Meters inside homes and businesses:

a. For meters located inside homes or businesses, and if an anti-siphon valve is not present, connect to a hose
bib.

b. If a temporary connection cannot be made inside the structure or through other means, connect the bypass
piping directly to the service line by excavating the service line and installing a 90 degree bend into the service
line with bypass piping.

c. Obtain the ENGINEER’s approval prior to excavating the service line to connect bypass piping.

3. Chlorination and dechlorination:

a. Before connecting bypass pipe to domestic services and firelines, follow the chlorination procedures of the
OWNER.

b. Assist with chlorination and dechlorination of the bypass pipe, mains, services, and firelines.

c. Disassembly and re-assembly of bypass piping requires dechlorination and rechlorination.

4. Miscellaneous installation requirements:

a. During the process of supplying temporary service, close curb stop valves. If valves are inoperable or do not
sustain tight shutoff, notify the ENGINEER immediately and await the decision as to whether the curb stop
valve is to be replaced. Payment for a curb stop valve replacement under the appropriate bid item shall be
pre-authorized by the ENGINEER.

b. If the curb stop valve box is filled with dirt, clean out the curb stop valve box so that the valve can be operated.

c. If the existing service line attached to the curb stop valve is in a condition warranting replacement, as
determined by the ENGINEER, replace the service line from the main to the meter pit. Payment for a service
line replacement under the appropriate bid item shall be pre-authorized by the ENGINEER.

d. Install OWNER-furnished material for the repair or replacement of curb stop valves or service lines in
accordance with DW's Engineering Standards.

e. Do not obstruct sidewalk intersection ramps with bypass piping. Ramping over bypass piping is not permitted
at sidewalk intersection ramps; re-route or bury bypass piping.

5. Street crossings:

a. Where bypass pipe crosses asphalt or concrete streets, saw cut pavement to full depth and to a minimum
width of 2-feet, bury bypass pipe and cover with cold-mix asphalt. Replace complete cut concrete panels after
bypass operations have been completed.

b. Where bypass pipe and service connection hoses cross sidewalks, residential driveways, and alleys, use
either a preformed rubber ramp or a wooden ramp and cold-mix asphalt to the ramp over any obstruction
caused by the temporary bypass system.

c. Obtain the ENGINEER'’s approval for the ramp system prior to use.

d. Bury bypasses at commercial driveways accessing businesses as shown on the Drawings and as required by
the ENGINEER.

6. Unknown services and multiple connections:

a. Additional taps and services not shown on the Drawings may exist that will require service from the temporary
bypass pipe.

b. When the pipeline is removed from service, if taps or services are discovered that are not shown on the
Drawings, provide temporary service immediately by making a connection to the bypass pipe.

c. Treat multiple connections to provide service to a single building or complex as one connection.

d. If one of multiple connections to the same building or complex is a fireline, treat the connection as a fireline
not as a domestic service.

e. Treat separate connections for domestic services and firelines into the same building as separate
connections.

f. Install a check valve at fire hydrant connections.

7. Inclement weather/water quality considerations:

a. |If freezing or hot weather necessitates discharging water from the bypass pipe into gutters or storm sewers to
prevent freezing or hot water accumulation, install a Watts No. 8 atmospheric hose bib vacuum breaker so
that discharge water passes through the breaker.
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b. Provide a vacuum breaker where required by the ENGINEER at no additional cost to the OWNER.

c. No additional payment will be made for materials and labor needed to mitigate freezing or hot water
accumulation within bypass piping.

8. Temporary bypass fireline connection:

a. ldentify the location of fireline connections.

b. Upon approval of the ENGINEER, excavate to the pipe along the course of the fireline to provide bypass
service.

c. Construct temporary service to fireline in a manner that eliminates leaks in the bypass system and is safe to
the general public.

d. Make temporary fireline connections to allow back flushing after cleaning and lining processes.
e. Restrain fittings used in fireline connections in accordance with DW'’s Engineering Standards.
f.  Exercise special care with firelines containing alarm systems to prevent false alarms.
g. Notify building management personnel prior to the installation of a temporary service.
END OF SECTION
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SECTION 01 56 23
TEMPORARY BARRICADES
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information for temporary barricades.
1.2 COORDINATION
A. General:

1. Furnish flaggers, barricades, safety signs, warning signs, and devices to ensure the safety of the general public,
recreationists, DW personnel, CONTRACTOR personnel, and the personnel of other agencies working in the
vicinity of the Work.

2. Furnish and maintain CDOT Type 7 concrete barriers or equivalent barriers along the edge of the access road
adjacent to the Work to minimize the amount of construction debris, rock, and soil entering the waterways or public
areas.

3. lluminate barricades marking hazard areas and equipment with flashing lights from sunset to sunrise.

PART 2  PRODUCTS (NOT USED)
PART 3  EXECUTION (NOT USED)
END OF SECTION
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SECTION 01 56 39
TEMPORARY TREE AND PLANT PROTECTION

PART1  GENERAL

1.1 SUMMARY
A.  Section includes general information, products, and execution for temporary tree and plant protection.
1.2 REFERENCES
A. American National Standards Institute (ANSI):
1. Z60.1 - Standard for Nursery Stock
B.  Council of Tree and Landscape Appraisers (CTLA):
1. Guide for Plant Appraisal
1.3 DEFINITIONS
A. Tree Protection Area:

1. Ground encompassing the distance between the trunk and dripline, or one linear foot away from trunk base for
every inch diameter of trunk, whichever is greater. Areas of ground covered by pavement, buildings, or other
permanent structures where the presence of roots is minimal are excluded.

2. Where groups of trees cause driplines to connect, protect the outer perimeter of connecting trees.

B. Dripline: The outermost edge of a tree's canopy or branch spread.
C. Critical Root Zone: The ground area included in the dripline.
D. Diameter (Caliper):
1. The size of a tree's trunk measured at:
a. Trunk diameters up to and including 4-inches: 6-inches above grade.
b. Trunk diameters of more than 4-inches up to and including 8-inches: 12-inches above grade.
c. Trunk diameters greater than 8-inches: 4 1/2-feet above grade.
2. Measure in accordance with the CTLA Guide for Plant Appraisal.
3. Round measurements to the nearest inch.
E. Arborist:

1. Retained by the OWNER for the duration of the Work.

2. Anindependent consultant with a degree in a field related to arboriculture.

3. A minimum of 5 years of field experience in tree preservation, the on-site monitoring of public works, or
construction projects involving tree retention and protection.

4. An active member in the American Society of Consulting Arborists and the International Society of Arboriculture.

5. A Landscape Architect registered in the State of Colorado.

F.  Forester: An officer having jurisdictional responsibility for maintenance of the forest.
1.4 COORDINATION
A. General:

1. Protect trees and plants as shown on the Drawings and those along any access route and in close proximity to the
Work.

2. Do not remove trees or plants, except those shown on the Drawings to be removed, without the written approval
of the ENGINEER,; disposal shall be in a legal manner off-site.

3. Perform balling and burlapping of trees shown on the Drawings for replacement in accordance with ANSI Z 60.1.

4. Provide daily supervision of field crews by the Arborist during critical phases of the Work, including the demolition
of existing concrete, root pruning, and construction in the tree protection area.

5. Submit and obtain approval for the tree protection plan at the Forester’s office prior to beginning Work, if required.

6. Designate routes for equipment and foot traffic prior to starting construction activities; indicate routes on the tree
protection plan. Mark designated routes at the site prior to the start of Work; provide specified tree protection
fencing and signage.

7. Do not allow motorized equipment and trailers within tree protection areas.

8. Do not drive over exposed tree roots. If motorized access is required within designated tree protection areas,
notify the Arborist in writing and obtain approval of access and driving surface prior to its use.

9. Do not stockpile or store materials and supplies within the tree protection area.

10. If motorized access or temporary storage is approved within the designated tree protection areas, cover the
existing grade with 2 overlapping layers of 3/4-inch thick plywood or 6-inches to 8-inches of wood mulch.

11. Do not lean materials against the tree's trunk, branches, or exposed roots.

12. Do not attach signs, cables, wires, nails, swings, or any other materials to trees that are not necessary for the
support of the natural structure of the tree. Standard arboricultural techniques including bracing and cabling
performed by professional arborists are acceptable.

13. Secure tree pruning and removal permits prior to beginning Work, if required.

1.5 SUBMITTALS
A. Proposed methods and schedule for tree and plant protection.
B. Tree protection plan.
C. CLS including the time frame for Work near existing plants. Obtain approval of the schedule from the ENGINEER
prior to starting construction near tree protection areas.
D. Submit proposed methods, materials, and the schedule for root pruning, branch pruning, and other tree maintenance.

1. The Arborist will mark the location of root pruning lines in the field prior to beginning Work.

2. Prune roots between autumn leaf fall and spring foliation.

3. Obtain the approval of the Arborist if root pruning during the growing season is necessary.

E. Provide a copy of tree pruning and removal permits.
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1.6 QUALITY ASSURANCE
A.  Site Monitoring:
1. Arborist duties:
a. Monitor the site a minimum of 2 times weekly until procedures are understood and properly executed.
b. Develop specific monitoring schedules at Pre-Construction Meetings and modify as necessary.
c. Relay schedules to the Forester along with reports of site visits.
PART 2 PRODUCTS
2.1 APPROVED MANUFACTURERS
A. Root Restricting Barriers:
1. Jason Mills, LLC
2. REEMAY, Inc., Typar BioBarrier
2.2 MATERIALS
A. Root Restricting Barriers:
1. Stiff nylon woven fabric: 889 nylon fabrics with extra firm finish, Jason Mills, LLC.
2. Copper wire screen: 14 mesh or smaller.
3. Nylon fabric with holes approximately 1/26-inch square separated by strands approximately 1/26-inch thick, with
strands fused together: Typar BioBarrier by REEMAY, Inc.
B. Tree Protection Fences:
1. Construct using one of the following materials:
a. Galvanized chain-link, 6-feet high. Place posts on 10-foot centers maximum and at a minimum depth of 3-
feet, without injury to surface roots and root flares of trees.
b. Colored (orange), molded plastic construction fencing, 4-feet high.
PART 3  EXECUTION
3.1 PREPARATION
A.  Construction Procedures:
1. Keep materials and equipment within the street bounded by existing curbs.
2. Use caution during the removal of streets, curbs, gutters, sidewalks, drain inlets, and other concrete and asphalt;
minimize injury to tree root systems.
3. When removing existing concrete:
a. Minimize ground disturbance and vibration.
b. Remove curbs and sidewalks by hand within designated tree protection areas and critical root zones.
c. Avoid injury to roots.
d. Do not injure wood and bark tissues.
e. Do not disturb exposed root systems and soil areas.
4. Root treatment:
a. Protect exposed roots from contamination by stabilization materials and concrete.
b. Prune roots as specified in this Section.
c. After proper pruning, cover exposed roots within 30 minutes with soil, mulch, or moistened burlap, 7 ounce or
equivalent; keep roots moist until final grade is established.
d. In areas where roots are removed, sever roots prior to excavation to eliminate the unnecessary tearing of
roots by equipment.
e. Excavate soil by hand at construction cut limit to a depth of 30-inches or to the depth of the required root cut,
whichever is less.
f.  Install root restricting barriers where appropriate and under the direction of the Forester or the Arborist.
5. Concrete installation:
a. Locate concrete washout areas away from roots and tree protection areas.
b. Place a sheet of 6-mil or thicker plastic over grade within affected portions of tree protection areas prior to
placing concrete.
c. Completely remove concrete and chemicals spilled within tree protection areas.
1) Completely remove contaminated soil by hand at the time of a spill without disturbance to root systems.
2) Add soil to restore grade.
6. Do not deposit excavated soils on unprotected natural grades.
7. Placing fill:
a. Limit grading to a maximum of 2-inches of fill over the natural grade within critical root zones.
b. Fill shall consist of sandy-loam topsoil. Do not use clay soils as fill.
c. Scarify the existing surface to receive fill prior to filling.
d. Do not place fill if soil is water saturated.
8. Trees and high-value shrubs:
a. Protect trees and high-value shrubs from injury.
b. Mitigate injuries to trees and high-value shrubs in accordance with the guidelines established in the CTLA
Guide for Plant Appraisal.
c. Costs of such mitigation shall be paid for by the CONTRACTOR.
9. Construction in critical root zones:

a. Exercise care to avoid injury to trees and tree roots.

b. Perform trenching and other Work by hand with approved hand tools.

c. Tunnel or bore under tree roots 2-inches or larger in diameter and cover with moistened burlap.

d. Hand prune roots smaller than 2-inches in diameter that are exposed in trenches.

e. Close trenches within 12 hours, or if not possible, cover trench walls with burlap and keep moistened.
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f.  Prior to backfilling, contact the Arborist to inspect the condition and treatment of roots that are larger than 2-
inches in diameter injured by trenching.

3.2 APPLICATION
A. Tree and Plant Maintenance:

1.

2.

3.3 REPAIR

Minimum maintenance:

Insect and disease control.

Soil and tissue analysis.

Aeration.

i.  Wound treatment.

The timing, duration, and frequency of maintenance will be determined by the Arborist based on factors
associated with the site and the plants.

a. Structural and remedial pruning.
b. Watering.

C. Mulching.

d. Remediating soil compaction.

e. Fertilization.

f.

g.

h.

A. Injuries to Existing Plants — Damage Penalties:

1.

aprw

6.

7.

Tree and high-value shrub appraisal:

a. Trees and high-value shrubs will be evaluated and appraised by the Forester or the Arborist and a list of tree
values for Work will be on file in the ENGINEER's office.

b. Trees or plants requiring retention or protection that are not on the list will be appraised by the Forester or the
Arborist as necessary to comply with this damage penalty.

Documentation for appraisals:

a. Measurement of plant size.

b. Identification by common and botanical names.

c. Current condition including overall health, injuries, and overt hazard status.

d. Location factors as described in the CTLA Guide for Plant Appraisal. Photographs shall be taken of certain
trees and shrubs to document debilitating condition factors.

Only trees and shrubs with an estimated monetary value greater than $100 will be appraised.

Trees and other plants designated as requiring retention or protection are identified and located on the Drawings.

Loss of or injury to trees or plants due to the CONTRACTOR’s neglect or improper construction activities will

result in a penalty of up to triple the damages of the assessed value of the tree as determined by the Forester or

the Arborist.

A fine of $1,000 will be levied against the CONTRACTOR for each incident of construction damage within the

designated tree protection areas. Fines are independent of damages for the assessed value of the tree or plant.

Damage to trees and plants will result in an assessment of damages based on the above requirements; damages

are for a period of one full year.

3.4 PROTECTION
A. Root Pruning:

1.
2.

Do not prune or cut tree roots unless removal is unavoidable or absolutely necessary.

Notify the Arborist prior to the cutting of more than:

a. 2roots, 3-inches or more in diameter.

b. 4 roots, between 2-inches to 3-inches in diameter.

Notify the Arborist immediately if roots in excess of sizes described above are cut, torn, ripped, or otherwise

injured.

Prune tree roots within the designated area to a depth of 14-inches. Perform root pruning by hand or mechanical

means with ENGINEER-approved tools.

Perform the removal of roots greater than one-inch in diameter and parts of roots that are injured or diseased as

follows:

a. Preserve root bark ridge; similar in structure and function to branch bark ridge. Use directional root pruning
during hand excavation around tree roots; cut objectionable and severely injured roots to the lateral root that
is growing downward or in a favorable direction, if possible.

b. Cut cleanly with sharp hand tools. Do not apply wound dressings.

c. Approved root pruning tools:

1) Scissor type lopper.

2) Scissor type pruner.

3) Large and small hand saws.
4) Wound scriber.

5) Trowel or small shovel.

6) Garden fork.

7) Hand broom.

B. Tree Protection Fencing:

1. Install tree protection fencing 2-feet behind the existing curb in areas where the street surface will be removed and
replaced.
2. Tree protection areas are as designated on the Drawings. Stake fencing locations for approval by the ENGINEER
and the Arborist.
3. Construct tree protection fences as specified in this Section.
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4. Install fencing to completely surround the limits of tree protection areas and to extend at least 10-feet beyond
designated construction limits.
5. Install tree protection fencing prior to any site activity and retain in place until Work is completed.
C. Tree Protection Signage: Mount a standard Forestry tree protection sign on tree protection fencing at 50-foot
intervals. Signs may be obtained from the Forester’s office, if required.
END OF SECTION
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SECTION 01 58 13
TEMPORARY PROJECT SIGNAGE
PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information, products, and execution for temporary Project signage.
B. Related Sections:
1. SECTION 03 30 00 — CAST-IN-PLACE CONCRETE
1.2 REFERENCES
A.  ASTM International (ASTM):
1. A 123 - Standard Specification for Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products
2. A 500 - Standard Specification for Cold-Formed Welded and Seamless Carbon Steel Structural Tubing in Rounds
and Shapes
1.3 SUBMITTALS
A. Shop Drawings: Include the location, size, mounting height, and content of each sign.
PART 2 PRODUCTS
2.1 MATERIALS
A.  Temporary Construction Site Signs:
Overall size: 96-inches wide by 48-inches high, unless otherwise specified by the ENGINEER.
Material: Reflective sheeting applied to 1/8-inch thick aluminum.
Reflective sheeting: E-panel dibond with anti-graffiti coating.
Title characters: Bold, 125 point Gotham, in CAPS.
Funded by names: 100 point bold Gotham.
Body text characters: 96 point (medium Gotham, unless otherwise approved).
Background color: Blue, (PMS Cyan), green (PMS 347), warm grey 9 (PMS) 75% opacity.
Vehicular traffic signage: For use on public street Projects and Projects within the metropolitan area when the
authority having jurisdiction does not have pre-existing signage requirements.
a. Provide the Project title, funding information, designers, and CONTRACTOR.
9. Pedestrian traffic signage: For use on Projects in recreation areas when the authority having jurisdiction does not
have pre-existing signage requirements:
a. Provide the Project title, Project construction beginning and end dates, and the purpose of the Project.
Include company logos if applicable.
B. Steel Tube: In accordance with ASTM A 500.
2.2 ACCESSORIES

A. Posts: A 2-inch diameter galvanized steel tube with a steel plate cap welded on, hot-dip galvanized after fabrication in
accordance with ASTM A 123, G90 coating class.

B. Concrete: Class B as specified in SECTION 03 30 00.

C. Fasteners: Galvanized steel, the type best suited to the application, with vandal-resistant heads.

PART 3  EXECUTION
3.1 GENERAL

A. Be responsible for determining if the authority having jurisdiction has existing signage requirements. If the authority
having jurisdiction does not have pre-existing signage requirements, this Section shall apply.

B. Be responsible for the creation of the sign and its expense.

C. The sign shall be placed, at the direction of the ENGINEER, in close proximity to the immediate work; it shall be highly
visible to the public.

D. Maintain the sign in good condition during the performance of the Work. Prior to the Final Completion date, or when
otherwise directed by the ENGINEER, remove and dispose of the sign at the CONTRACTOR'’s expense. Relocation of
the sign during the duration of the Work is not required unless directed to do so by a Representative of the local
authority having jurisdiction.

E. The sign shall be erected within 2 weeks from the Notice to Proceed date and prior to the start of the Work.

F.  The language of the temporary construction site sign shall be approved by the ENGINEER prior to printing.

3.2 INSTALLATION

=

©ONoOGOAWN

A. Install signs as shown on the approved Shop Drawings at a location specified by the ENGINEER.
B. Set plumb, level, and secure.
C. Dome the top of the concrete footing to shed water.
D. Brace signs until concrete has set.
E. Secure signs to posts with 2 fasteners.
END OF SECTION
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SECTION 01 60 00
MATERIAL AND EQUIPMENT

PART1 GENERAL

11

1.2

13

1.4

SUMMARY

A.  Section includes general information, products, and execution for material and equipment.

B. Related Sections:

1. SECTION 01 50 00 — CONSTRUCTION FACILITIES AND TEMPORARY CONTROLS

2. SECTION 01 91 00 — COMMISSIONING

DEFINITIONS

A.  Products:

1. New items for incorporation in the Work, whether purchased by the CONTRACTOR or the OWNER for the Work,
or taken from previously purchased stock. This may also include existing materials or components required for
reuse.

2. Includes terms, material, equipment, machinery, components, subsystem, system, hardware, software, and terms
of similar intent.

3. Items identified by the Manufacturer's product name, including make or model designation, indicated in the
Manufacturer's published product literature, current as of the Effective Date of the Agreement.

SUBMITTALS

A.  Administrative Submittals:

1. A schedule of the factory tests in accordance with Contract Documents. Identify the tests for which the
ENGINEER’s presence is requested.

2. Factory testing schedule.

B.  Quality Control Submittals:

1. Factory tests: As specified in individual Specification Sections.

a. Procedures: Preliminary outlines.
b. Final accepted procedures: Prior to the start of factory testing.
c. Testdocumentation: The results of successful testing, including the certification of procedures and results.

DELIVERY, STORAGE, AND HANDLING

A. Make deliveries by way of approved access.

B. Deliver products in accordance with the accepted current CLS and coordinate to avoid conflict with Work and
conditions at the site. Deliver anchor bolts and templates sufficiently early to permit setting prior to the placement of
structural concrete.

C. Deliver products in an undamaged condition, in the Manufacturer's original container or packaging, with identifying
labels intact and legible. Include on the label the date of manufacture and shelf life, where applicable. Include UL
labels on products so specified.

D. Unload products in accordance with the Manufacturer's instructions for unloading, or as specified. Record receipt of
products at the site. Inspect for completeness and evidence of damage during shipment.

E. Remove damaged products from the site and expedite delivery of identical new undamaged products and remedy
incomplete or lost products to provide that specified, so as not to delay the progress of the Work.

F. Handle products in accordance with the Manufacturer's instruction, and in a manner as to prevent damage. Store
products, upon delivery, in accordance with the Manufacturer's instructions, with labels intact and legible, in approved
storage yards or sheds provided as specified in SECTION 01 50 00. Provide the Manufacturer's recommended
maintenance during storage, installation, and until products are accepted for use by the ENGINEER.

G. Arrange storage in a manner as to provide easy access for inspection. Make periodic inspections of stored products to
ensure that products are maintained under specified conditions and free from damage or deterioration. Keep a running
account of products in storage to facilitate inspection and to estimate progress payments for products delivered but not
installed in the Work.

H. Store electrical, instrumentation, and control products, and equipment with bearings in weathertight structures
maintained above 60°F. Protect electrical, instrumentation, and control products, and insulation against moisture,
water, and dust damage. Connect and continuously operate space heaters furnished in electrical equipment.

. Store fabricated products above ground on blocking or skids, and prevent soiling or staining. Store loose granular
materials in a well-drained area on solid surfaces to prevent mixing with foreign matter. Cover products that are
subject to deterioration with impervious sheet coverings; provide adequate ventilation to avoid condensation.

J.  Store finished products that are ready for installation in dry and well ventilated areas. Do not subject to extreme
changes in temperature or humidity.

K. Hazardous Materials: Prevent the contamination of personnel, the storage building, and the site. Meet the
requirements of product specifications, codes, and Manufacturer's instructions.

L. On-site Storage:

1. Use designated land belonging to the OWNER on or near the site of the Work, for the storage of materials and

equipment.

If additional area is required, lease or gain permission to use additional land.

Obtain approval for the location and layout of storage prior to material delivery.

Off load packages and equipment where directed.

Move stored materials or equipment if access is required to the storage area.

Protect packages from exposure to weather.

ouRrLDN
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M.  Off-site Storage:

1.

5.

6.

POArODN

Obtain approval from the OWNER for materials and equipment not incorporated into Work but included in the
Applications for Payment. Present off-site storage arrangements in writing.

Provide security, protection, and bonding.

Provide access to facilities to the ENGINEER.

In accordance with ARTICLE 14 of the General Conditions.

reparation for Shipment:

When practical, factory assemble products. Matchmark or tag separate parts and assemblies to facilitate field
assembly. Cover machined and unpainted parts that may be damaged by the elements with strippable protective
coating.
Package products to facilitate handling and protect them from damage during shipping, handling, and storage.
Mark or tag the outside of each package or crate to indicate its purchase order number, bill of lading number,
contents by name, name of Project and CONTRACTOR, equipment number, and approximate weight. Include
complete packing lists and Bills of Materials with each shipment.
Protect painted surfaces against damage. Repair and repaint painted surfaces damaged prior to the ENGINEER'’s
acceptance of equipment.
Spare parts, special tools, test equipment, expendables, and maintenance materials:
a. Furnish as required, prior to starting ORT as specified in SECTION 01 91 00, the operation of equipment by
the OWNER, or 75% of the Substantial Completion date, whichever occurs first.
b. Properly package to avoid damage, in original cartons. Replace parts that are damaged or otherwise
inoperable.
c. Firmly fix to, and prominently display on, each package.
1) Minimum 3-inch by 6-inch manila shipping tag with the following information printed clearly:
a) Manufacturer's part description and number.
b) Applicable equipment description.
c) Quantity of parts in package.
d) Equipment Manufacturer.
e) Applicable Specification Section.
f)  Name of CONTRACTOR.
g) Project name and Contract number.
d. Deliver materials to the site.
e. Notify the ENGINEER upon arrival.
f.  Inspect and transfer to the ENGINEER via detailed transmittal.
Protect equipment from exposure to the elements and keep dry and dust free. Protect painted surfaces against
impact, abrasion, discoloration, or other damage. Grease or oil bearings and similar items.
Factory test results: Reviewed and accepted by the ENGINEER before product shipment as specified in individual
Specification Sections.

PART 2 PRODUCTS
2.1 MATERIALS
A. General:

1. Do not use materials and equipment removed from existing premises, except as specifically permitted by the
Contract Documents.

2. Manufacturers:

a. Provide the Manufacturer's standard materials suitable for service conditions unless otherwise specified in
individual Specifications.

b. Where product specifications name the Manufacturer and also include performance requirements, the named
Manufacturer's products shall meet performance specifications.

c. Like items of products shall be end products of one Manufacturer and of the same series or family of models
to achieve standardization.

d. Provide interchangeable components of the same Manufacturer for similar components, unless otherwise
specified.

3. Equipment, components, systems, subsystems: Design and manufacture with due regard for health and safety of
operation, maintenance, and accessibility, durability of parts, and compliance shall be in accordance with
applicable OSHA, state, and local health and safety regulations.

4. Regulatory Requirement: Coating materials shall meet federal, state, and local requirements limiting the emission
of VOCs and worker exposure.

5. Safety guards:

a. Provide for belt or chain drives, fan blades, couplings, or other moving or rotary parts.

b. Cover rotating part on sides.

c. Design for easy installation and removal.

d. Use minimum 16 gauge galvanized steel, aluminum coated steel or galvanized or aluminum coated steel or
1/2-inch mesh expanded steel.

e. Provide galvanized steel accessories and supports, including bolts.

f.  For outdoors application, prevent the entrance of water.

6. Provide the materials and equipment listed by UL wherever standards have been established by that agency.

7. Equipment finish:

a. Provide Manufacturer's standard finish and color, except where a specific color is shown on the Drawings.
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2.2

b. If the Manufacturer has no standard color, provide equipment with ANSI 61, light gray color.

8. Special tools and accessories: Furnish accessories required to place each item of equipment in full operation.

9. Lubricant: Provide lubricant recommended by the equipment Manufacturer in a sufficient quantity to fill lubricant
reservoirs and to replace consumption during the testing, startup, and operation until final acceptance.

FABRICATION

A.

B.

PART 3
INSTALLATION

3.1

3.2

3.3

moowy

QUA
A

@mm

General:
1. Manufacture parts to U.S. standard sizes and gauges.
2. Design structural members for anticipated shock and vibratory loads.
3. Use 1/4-inch minimum thickness for steel that will be submerged, wholly or partially, during normal operation.
4. Modify standard products as necessary to meet performance specifications.
Lubrication System:
1. Require no more than weekly attention during continuous operation.
2. Convenient and accessible:
a. Provide oil drains with bronze or stainless steel valves and fill plugs easily accessible from the normal
operating area or platform.
b. Locate drains to allow for the convenient collection of oil during oil changes without removing equipment from
its installed position.
3. Provide constant-level oilers or oil level indicators for oil lubrication systems.
4. For grease type bearings that are not easily accessible, provide and install stainless steel tubing extended to a
convenient location with a suitable grease fitting.
EXECUTION

Drawings show general locations of equipment, devices, and raceway, unless specifically dimensioned.

Verify the dimensions shown on Drawings as they may vary depending upon the equipment furnished.

No shimming between machined surfaces is allowed.

Repaint surfaces that are damaged prior to equipment acceptance.

Handle, install, connect, clean, condition, and adjust products in accordance with the Manufacturer's instructions and
as may be specified. Retain a copy of the Manufacturer’s instructions at the site that are available for review.

LITY CONTROL

Where Specifications call for factory testing to be witnessed by the ENGINEER, notify the ENGINEER in writing no less

than 14 days prior to the scheduled test date.

Calibration Instruments: Bear the seal of a reputable laboratory certifying that the instrument has been calibrated

within the previous 12 months to the standard endorsed by the NIST.

Factory Tests: Perform in accordance with accepted test procedures and document successful completion.

Inspect materials and equipment for signs of pitting, rust, decay, or other deleterious effects of storage. Do not install

material or equipment showing such effects.

Remove damaged material or equipment from the site and expedite the delivery of identical new material or equipment.

Delays to Work resulting from material or equipment damage are delays within the CONTRACTOR's control.

For material and equipment shown on the Drawings or specified to be reused in the Work:

1. Use special care in the removal, handling, storage, and reinstallation to ensure proper function in the completed
Work.

2. Arrange for the transportation, storage, and handling of products that require off-site storage, restoration, or
renovation.

STARTUP

A.

Perform required adjustments, tests, operation checks, and other startup activities.
END OF SECTION
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SECTION 01 64 00
OWNER-FURNISHED PRODUCTS

PART1 GENERAL

1.1 SUMMARY
A. Section includes general requirements, products, and execution for OWNER-furnished products.
B. Related Sections:
1. SECTION 01 91 00 — COMMISSIONING
1.2 DEFINITIONS
A. Manufacturer: Where Manufacturer is referred to in this Section, it refers to the person, firm, or corporation retained by
the OWNER in a separate agreement to provide products purchased by the OWNER. Such party may be referred to as
the CONTRACTOR for OWNER-furnished products or OWNER-furnished equipment CONTRACTOR in other Sections
of the Contract Documents.
B. Products: Equipment, valves, fittings, and other components furnished by the OWNER.
C. Transfer:
1. Transfer of OWNER-furnished products to the CONTRACTOR refers to the times when the following have occurred:
a. Manufacturer’s instructions for loading, unloading, handling, storage, protection, and installation received by the
CONTRACTOR.
b. Products delivered to the OWNER'S storage yard: 1600 W. 121" Avenue, Denver, CO 80204.
c. The OWNER determined the products as ready for loading, unloading, storage, protection, and installation by
the CONTRACTOR.
1.3 COORDINATION
A. CONTRACTOR's Responsibility for Complete System:

1. Storing, handling, installing, adjusting, and maintaining of OWNER-furnished products. Assist the Manufacturer with
the pre-startup lubricating and operational startup of OWNER-furnished products. Provide and coordinate the
construction of interconnecting structures, products, piping, and appurtenances to achieve installation and operation
of the OWNER-furnished products to provide a complete and functional system in accordance with the Contract
Documents.

2. Coordinate the electrical and instrumentation Work as necessary to achieve installation and operation of OWNER-
furnished products in accordance with the Contract Documents to provide a complete and functional system.

3. Conduct field tests as specified herein and correct issues related to installation.

B. ENGINEER’s Responsibility for Information:
1. The ENGINEER will make the following information available for the CONTRACTOR’s use:
a. Shop Drawings of OWNER-furnished products, including revisions as they affect the installation Work.
b. Manufacturer’s storage, installation, O&M instructions for OWNER-furnished products.
1.4 SEQUENCING AND SCHEDULING
A.  Provide products required to complete the Work in this Section, except where specified as OWNER-furnished. Such
products include, but are not limited to, concrete bases, piping, gaskets and accessories, specialties, and expendable
materials, as necessary to provide a complete and properly functioning system.
B. Verify availability of OWNER-furnished products by contacting the ENGINEER before making final arrangements for, or
committing resources to, handling, storage, protection, or installation of such products.

1. OWNER-furnished products will be available for CONTRACTOR pick up at DW'’s storage yards, 1600 W. 12
Avenue, Denver, CO 80204. Transport material from this location to the Work site(s).

2. OWNER-furnished product will be made available on the date determined by the OWNER.

1.5 SUBMITTALS
A. Upon Notice to Proceed, the CONTRACTOR shall be responsible for ownership, delivery, and care of pre-selected
products.
B. Certificate of Acceptable Receipt, Delivery, Unloading, and Storage as approved by the OWNER.
C. Shop Drawings:

1. Detailed Drawings that indicate the layout, location, and identification of products and materials provided by the

CONTRACTOR:
a. Include pipes, fittings, valves, hangers, supports, products, and required specialties.
b. Electrical and instrumentation diagrams to indicate connecting and interconnecting electrical and control Work.

2. Plans to repair or replace products that become damaged or lost after transfer to the CONTRACTOR for storage
and protection.

D. Supplements listed in this Section.
1.6 QUALITY ASSURANCE
A. General:

1. Furnish the tools, supplies, materials, products, and labor necessary for the installation, testing, and placing into
operation of products and appurtenances, complete and operable, in accordance with the Contract Documents.

2. The provisions of this Section shall apply to the products specified, except where otherwise indicated in the Contract
Documents.

B. Contractor's Responsibility for Complete System:
1. Conduct field tests as specified in this Section and SECTION 01 91 00; correct issues related to installation.
C. Manufacturer's Responsibility for Products:
1. The Manufacturer of the OWNER-furnished products shall be responsible for providing the following:
a. Factory testing and certification of test results.
b. O&M manual, including installation and storage instructions.
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c. Inspection and acceptance of the CONTRACTOR's product installations.

d. Certificate of proper installation.

e. Field services, to include inspection and certification of proper installation, startup, and testing assistance.

Training of the OWNER's personnel.

2. After completion, the Manufacturer shall furnish written guarantees to the ENGINEER that products will operate as
required.

Manufacturer's Service Representative: Installation, testing, and startup assistance specified in the Manufacturer's

purchase contract.

Engineer's Responsibility for Information: The ENGINEER will make the following information available for the

CONTRACTOR's use: Shop Drawings of OWNER-furnished products, including revisions as they affect the installation

Work.

b

1.7 DELIVERY, STORAGE, AND HANDLING
A. Necessary storing, handling, installing, adjusting, and maintaining of OWNER-furnished products shall be the
CONTRACTOR's responsibility. Assist the Manufacturer with the pre-startup and operational startup of OWNER-
prepurchased products.
B. Storage and Protection:
1. Following the transfer of OWNER-furnished products and until final acceptance of the completed Work, protect and
maintain products to prevent damage.
2. Damage to or loss of products after the date of their transfer to the CONTRACTOR shall be repaired to the original
condition or replaced with new identical products, as reviewed and accepted by the ENGINEER.
3. The Manufacturer shall inspect the OWNER-furnished products for signs of potting, rust, decay, or other deleterious
effects of improper storage just before installation, and shall notify the ENGINEER of the results of the inspection.
PART2 PRODUCTS
2.1 COMPONENTS
A. General: Provide products required to complete Work under this Section, except where specified as OWNER-furnished.
B. Products: OWNER-furnished products shall consist of the products described in this Section and appended in the
Contract Documents.
C. Miscellaneous Products: Furnish incidental products for the proper operation of products installed in this Section.
Products for the intended service shall be in accordance with the Contract Documents.
PART 3  EXECUTION
3.1 GENERAL
A. Installation Work shall conform to the Manufacturer's recommended procedures, instructions, and Shop Drawings as
reviewed and approved by the ENGINEER.
B. Maintain a complete inventory on OWNER-furnished products after the product’s transfer to the CONTRACTOR.
C. Coordinate electrical connections with the OWNER for the proper operation of products.
D. Perform installation of OWNER-furnished products.
E. The setting of the product bases by the CONTRACTOR shall be acceptable to the OWNER and the Manufacturer.
F. Install piping, valves, and miscellaneous fittings in accordance with the Manufacturer's instructions and the Contract
Documents.
G. Perform electrical connections in accordance with the Contract Documents.
3.2 PREPARATION
A. Installation: Consult the Manufacturer for installation instructions.
B. Inspection of Products:
1. Before the transfer of OWNER-furnished products to the CONTRACTOR, the CONTRACTOR and the ENGINEER
shall jointly inspect the condition of each product.
2. Record, in writing, the products transferred to the CONTRACTOR. Complete the form included at the end of this
Section.
3. Damage to or loss of products and materials shall be immediately reported to the ENGINEER.
4. Damage or loss of products and materials after the date of transfer to the CONTRACTOR shall be repaired or
replaced at the CONTRACTOR's expense, and as directed by the ENGINEER.
3.3 INSTALLATION
A. Maintenance:
1. Immediately after installation, apply pre-startup lubricants in accordance with the Manufacturer's instructions.
2. Follow the Manufacturer's instructions for maintenance during storage, after installation but prior to testing and
startup, and after startup but prior to the OWNER's acceptance.
B. The productinstallation Work shall include the installation of OWNER-prepurchased products as shown on the Drawings.
Work associated with the product installation shall be performed by the CONTRACTOR. The field quality control work
including the recording of field measurements, assistance with product startup, and conducting the functional and
performance testing shall be performed by the CONTRACTOR.
C. Install products in accordance with approved procedures submitted with the Manufacturer's printed instructions.
D. Provide supervision, labor, tools, construction product, incidental materials, and necessary services required to install
OWNER-furnished products.
3.4 PROTECTION
A. Following the transfer of OWNER-furnished products and until final acceptance of the completed Work, protect and
maintain products to prevent damage.
B. Damage to or loss of products after the date of the product’s transfer to the CONTRACTOR shall be repaired to the
original condition or replaced with new, identical products as reviewed and approved by the ENGINEER.
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C. The Manufacturer shall inspect the products for signs of pitting, rust decay, or other deleterious effects of improper
storage just before installation, and shall notify the ENGINEER of the inspection results.

3.5 QUALITY CONTROL
A.  Give full access to Work by, and cooperate with, the Manufacturer during testing to enable the gathering of data and
information necessary to evaluate performance and develop recommendations for acceptable O&M instructions.
B. Inspection of Products:
1. Complete the Certification of Acceptable Delivery, Unloading, and Storage form included at the end of this Section.
2. Damage to or loss of products and materials shall be immediately reported to the ENGINEER.
3. Damage to or loss of products and materials after the date of transfer to the CONTRACTOR shall be repaired or
replaced at the CONTRACTOR'’s expense.
3.6 STARTUP
A. Coordinate the requirements listed in SECTION 01 91 00 regarding commissioning and startup unless otherwise
specified.
3.7 SUPPLEMENTS
A. Supplement A — Certificate of Acceptable Receipt, Delivery, Unloading, and Storage
END OF SECTION
EFFECTIVE JANUARY 2017 3 SECTION 01 64 00

OWNER-FURNISHED PRODUCTS



THIS PAGE INTENTIONALLY LEFT BLANK.



SUPPLEMENT A
CERTIFICATE OF ACCEPTABLE RECEIPT, DELIVERY, UNLOADING, AND STORAGE

To: ENGINEER

Attention:

Regarding:

The undersigned representing , hereinafter called the
CONTRACTOR, certifies that the (name product)

was delivered, unloaded, stored, and maintained in accordance with the recommended procedures and precautions
and accepts the transfer of the above product with observed defects noted as follows (if any):

Signed this day of , 20

By:
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SECTION 01 71 23.16
CONSTRUCTION SURVEYING

PART1 GENERAL

1.1 SUMMARY
A.  Section includes general information and execution for construction surveying.
B. Related sections:
1. SECTION 01 40 00 — QUALITY REQUIREMENTS
1.2 COORDINATION
A.  Survey:
1. Complete and submit a survey work request to the Survey Manager and/or ENGINEER.
2. The OWNER will provide horizontal and vertical survey control for the Work in accordance with Paragraph 4.4 of
the General Conditions.
3. Perform surveys necessary to lay out the structure and pipeline lines, alignments, grades, and elevations from the

OWNER's provided control points.

4. The ENGINEER may review or verify the CONTRACTOR-established lines, grades, and elevations by surveys.

Provide access to Work for these surveys.

5. Reviews or surveys performed or requested by the ENGINEER shall not relieve the CONTRACTOR’s
responsibility for correct lines, grades, elevations, and structure layout.

B. Construction Layout:

1. Perform construction layout using qualified, competent personnel.

2. Stake pipelines at horizontal Pls, grade changes, and at 50-foot intervals or less.

3. Make survey data available for review throughout the construction time period.

4. Enter survey notes and construction stakeout cut notes into a hard cover field book or other electronic field note
format.

a. Submit a copy of cut sheets for review a minimum of one and one-half days in advance of construction
activities.

b. By the Substantial Completion date, submit data developed by surveys.

C. Field Engineering: Perform quality control as specified in SECTION 01 40 00.
1.3 SUBMITTALS
A.  Survey Work Request Form.
B.  Survey cut sheets notes and data.
1.4 SITE CONDITIONS
A.  Control Points:
1. Protect and preserve control points and benchmarks.
2. Report damaged or destroyed control points and benchmarks to the ENGINEER.

a. The ENGINEER will re-establish damaged, moved, altered, or destroyed horizontal and vertical survey
control.

b. If damaged, moved, altered, or destroyed by the CONTRACTOR, the cost of re-establishing such points shall
be borne by the CONTRACTOR.

c. The ENGINEER is not responsible for increased costs or delays to the CONTRACTOR relating to control
points or benchmarks that are damaged, moved, altered, or destroyed by the CONTRACTOR or its
Subcontractors, Suppliers, Agents, or Employees or other Contractors working on-site.

3. Report potential errors in control points or benchmarks to the ENGINEER.

a. Discontinue the use of control points or benchmarks alleged to be in error until the accuracy of such points
can be verified.

b. Claims for extra compensation for the alteration or reconstruction allegedly due to errors in control points or
benchmarks is not allowed unless original control points and benchmarks still exist or substantiating evidence
proving the error is furnished by the CONTRACTOR, and unless the CONTRACTOR has reported such errors
to the ENGINEER as specified herein.

4. Use of primary control points for construction surveying, other than those shown on the Drawings or furnished by
or approved by the ENGINEER, is prohibited.

5. Prior to beginning Work, the CONTRACTOR’s Surveyor shall perform a survey to verify survey control points,
range points, PLSS corners, and benchmarks as shown on the survey control diagram.

6. Range points:

a. Protect existing range points and PLSS monuments as described below:

1) Range points and PLSS monuments disturbed during construction shall be resurveyed and restored by
the OWNER and paid for by the CONTRACTOR in accordance with local jurisdiction guidelines and
requirements for range points.

2) Prior to disturbing a range point or PLSS monument, the CONTRACTOR shall notify the OWNER that the
information required to reset the monument has been prepared, stamped, and signed by a Professional
Land Surveyor registered in the State of Colorado.

3) The OWNER will withhold resurveying and restoration services, offered above, for circumstances related
to the CONTRACTOR’s neglect to provide adequate notification of potential range or control point
disturbance; the responsibility and cost for surveying and restoration shall become the CONTRACTOR's.

4) The OWNER will collect information to resurvey and restore range points and PLSS monuments prior to
the beginning of Work.
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PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION
3.1 PREPARATION
A.  Construction Lines and Grades:
1. CONTRACTOR:
a. Make and maintain points and lines in connection with the surveys required.
b. Provide offset line from which the centerline and grade of the pipeline can be controlled and monitored.
c. Preserve line and grade stakes and markers set by the ENGINEER until otherwise authorized.
d. Submit a Survey Work Request Form to the ENGINEER a minimum of 3 days prior to the date the survey is
needed.
2. OWNER:
a. Provide construction surveys to establish offset control points parallel to the proposed pipeline alignment.
b. The offset distance shall be determined by a joint effort between the CONTRACTOR and the ENGINEER,
relative to trench width and site conditions.
END OF SECTION
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PART 1

SECTION 01 77 00
CLOSEOUT PROCEDURES
GENERAL

1.1 SUMMARY

A.

Section includes general information and execution for closeout procedures.

1.2 SUBMITTALS

A.
B.

C.

PART 2
PART 3

Quality Control Submittals: Written procedures for maintaining and markup of Record Documents.

Contract Closeout Submittals: Submit in accordance with the General Conditions and as specified in individual
Specification Sections:

Record Documents.

Approved Shop Drawings.

0O&M data and final equipment O&M manuals.

Commissioning, startup, and testing documentation.

Warranties, bonds, and service agreements.

Consent of surety to final payment.

Releases or waivers of liens and claims.

Releases from Agreements.

. Final Application for Payment.

10. Spare parts and special tools.

Upon completion of closeout activities, submit an Application for Final Payment and a completed Final Payment
Release Form as detailed in the Contract Documents.

PRODUCTS (NOT USED)

EXECUTION

CoNoGOA~WNE

3.1 CLEANING

A.

w

AeTIOMMO O

At completion of the Work and prior to the Final Completion date, remove tools, equipment, surplus materials, debris,
and temporary construction from the premises. Leave Work and adjacent areas in clean condition.
Remove grease, dirt, dust, paint, stains, and other foreign materials resulting from Work from street surfaces and
surrounding areas.
Use cleaning materials and methods recommended by the Surface Manufacturer of the surface to be cleaned and by
the Cleaning Materials Manufacturer.
Repair damage to any surface or substrate caused by the improper use of cleaning techniques or materials.
Repair, patch, and touch up marred surfaces to match adjacent surfaces.
Broom clean paved surfaces.
Leave watercourses, gutters, and ditches open and clean.
Haul waste from the jobsite to an approved disposal area.
Return grassed areas disturbed by Work to original grade and re-seed or re-sod.
Replace any cracked curb and gutter damaged during execution of the Work.
Remove cold mix asphalt from areas used to cross bypass pipe.
END OF SECTION
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SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART1 GENERAL
1.1 SUMMARY
A.  Section includes general information for operation and maintenance data.
B. Related Sections:
1. SECTION 01 29 00 — PAYMENT PROCEDURES
2. SECTION 01 33 00 — SUBMITTAL PROCEDURES
3. SECTION 01 77 00 — CLOSEOUT PROCEDURES
1.2 SUBMITTALS
A. Manual Outline: Submit a detailed outline of each manual prior to the preparation of preliminary 90 days before first
installation.
B.  Preliminary Manuals for Equipment and Systems:
1. Submit within 60 days prior to installation of equipment.
2. Submit 3 copies for the ENGINEER's review.
3. Provide complete information required by the Contract Documents, including the maintenance summary form.
Include tabbed section placeholders for testing, startup and commissioning, and As-Built information.
4. Disposition: As specified in SECTION 01 33 00.
5. If Accepted:
a. One copy will be returned to the CONTRACTOR.
b. One copy will be forwarded to the CPM.
c. One copy will be retained in the ENGINEER's file.
6. If Rejected:
a. 2 copies will be returned to the CONTRACTOR with the ENGINEER's comments for revision.
b. One copy will be retained in the ENGINEER's file.
c. Resubmit 3 revised preliminary copies for the ENGINEER's review.
C. Final Manuals:
1. Submit 4 copies of the final manual within 60 days after the commissioning of specific equipment but before final
completion. Final manuals shall be submitted and approved before final completion.
2. If final manuals are acceptable, the CONTRACTOR will be notified.
3. Ifrejected, and at the ENGINEER's option:
a. 3 copies will be returned to the CONTRACTOR for revision.
b. One copy will be retained by the ENGINEER and necessary revision data will be requested from the
CONTRACTOR.
c. Resubmit 4 revised copies for the ENGINEER’s review.
D. Manuals for Equipment and Systems:
1. Preliminary manuals:
a. Submit a minimum of 60 days prior to the installation of equipment, system, subsystem, or component.
b. Include a copy of the warranties, bonds, and service agreements when specified.
c. Partial payments will not be made for equipment and systems unless preliminary manuals are acceptable to
the ENGINEER as specified in SECTION 01 29 00.
2. Final manuals: Submit a minimum of 60 days prior to equipment or system field testing or startup.
E. Manuals for Materials and Finishes:
1. Preliminary manuals: Submit a minimum of 15 days prior to the request for final inspection.
2. Final manuals: Submit within 10 days after the final inspection.
F.  Maintenance Summary Forms:
1. Provide completed for equipment and systems installed.
2. Provide in the same sequence as the product data.
3. Provide immediately following the table of contents.
G. Forms for optional CONTRACTOR use: The following forms can be found online in DW’s CPPM: http://www.
denverwater.org/DoingBusinesswithUs/EngineeringOverview/CapitalProjectsProceduresManual/.
1. Facility startup evaluation.
2. Equipment startup requirements.
3. Maintenance summary.
4. Manufacturer’s certificate of proper installation.
5. Manufacturer’s instruction certification.
1.3 QUALITY ASSURANCE
A.  General:
1. Furnish for each item of equipment or system as specified in individual Specification Sections, and any further
requested information. Provide manuals in both hardcopy and electronic formats.
2. Prepare data for use by the OWNER'’s personnel in the form of an instructional manual and on electronic media.
3. Hardcopy manual format:
a. Size: Drawings 11-inches by 17-inches, other documentation 8 1/2-inches by 11-inches.
b. Paper: 20 pound minimum, white.
c. Text: Manufacturer's printed data or neatly typewritten.
d. Punch data, 3-hole, for binding and composition. Arrange the printing so that punched holes do not obliterate
data.
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4. Provide a fly-leaf for each separate product, or each piece of operating equipment, with a typed description of the
product and the major component parts of the equipment and provide heavy section dividers with numbered plastic
index tabs, fully indexed with permanent numbered tabbed section dividers and sequentially numbered pages.
Section dividers with slide in paper tabs will not be accepted.

a.

b.

Provide each manual with a title page and a typed table of contents with consecutive page numbers. Place

the contents of the entire set, identified by volume number, in each binder.

Cover: Identify each volume with the typed or printed title “Operation and Maintenance Manual, Volume No.

[__]of [__]"when applicable. List:

1) The Project title.

2) Designate the system or equipment for which it is intended.

3) The identity of separate structure as applicable.

4) The identity of general subject matter covered in the manual.

5) The identity of the equipment number and the Specification Section.

Binders shall be labeled on ends/binds with a minimum of Submittal number, Specification Section,

description, type of submittal and date.

Assemble and bind material in the same order as specified, as much as possible.

Material shall be suitable for reproduction with quality equal to the original. The photocopying of material is

acceptable except for material containing photographs.

Binders:

1) Preliminary manuals: Commercial quality, substantial, permanent, 3-ring or 3-post binders with durable,
cleanable plastic.

2) Final manuals: Commercial quality, substantial, permanent, 3-ring or 3-post binders with durable,
cleanable plastic.

A table of contents neatly typewritten and arranged in systematic order containing:

1) CONTRACTOR, name of responsible principal, address, and telephone number.

2) Alist of each product required to be included, indexed to the content of each volume.

3) Alist with each product: Name, address, and telephone number of Subcontractor, Supplier, Installer, and
Maintenance Contractor, as appropriate:

a) lIdentify the area of responsibility of each.
b) Provide a local source of supply for parts and replacement.

4) ldentify each product by its product name and other identifying numbers or symbols as set forth in the
Contract Documents.

Complete itemized Bill of Material, including complete model number with options. The Bill of Material shall be

after the submittal table of contents.

Product data:

1) Include only those sheets pertinent to the specific product.

2) Clearly annotate each sheet to:

a) lIdentify the specific product or part installed.
b) Identify the data applicable to installation.
c) Delete references to inapplicable information.

Drawings: Supplement product data with Drawings as necessary to illustrate:

1) Relations of component parts of equipment and systems.

2) Control and flow diagrams.

3) Coordinate Drawings with Record Documents to ensure the correct illustration of completed installation.

4) Do not use Record Documents as maintenance manual drawings.

5) Provide a reinforced punched binder tab; bind in with text.

6) Folded, 11-inches by 17-inches, identifying the Specification Section and product on the Drawings and
envelopes.

Instructions and procedures: Within the text, as required to supplement the product data:

1) Handling, storage, maintenance during storage, assembly, erection, installation, adjusting, testing,
operating, shutdown in emergency, troubleshooting, maintenance, interface, and as may otherwise be
required.

2) Organize in a consistent format under a separate heading for each different procedure.

3) Provide a logical sequence of instructions for each procedure.

4) Provide an information sheet for the ENGINEER's personnel, including:

a) Proper procedures in the event of failure.
b) Instances that might affect the validity of warranties or bonds.

Warranties, bonds, and service agreements: As specified in SECTION 01 77 00.

5. Electronic manual format:

a. Compatible with 64-bit version of Windows 7 or newer operating system and Adobe Acrobat.
b. Bookmarked with index, chapter, and subchapter or index, division, and subdivision layout.
c. Electronic manuals, including Supplier and Manufacturer manuals, shall be submitted in searchable .pdf
format.
d. The electronic format shall contain the same text, diagrams, drawings, and cut sheets that the hardcopy
versions contain on compact disc(s).
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B. Manuals for Equipment and Systems:
1. Manuals for equipment and systems shall be prepared by the Equipment Manufacturer or system Supplier.
2. Content for each unit or common units and systems:
a. Description of unit and component parts including controls, accessories, and appurtenances:
1) Function, normal operating characteristics, and limiting conditions.
2) Performance curves, engineering data, nameplate data, and tests.
3) Complete nomenclature and commercial number of replaceable parts.
b. Operating procedures:
1) Startup, break-in, routine, and normal operating instructions.
2) Test procedures and the results of factory tests where required.
3) Regulation, control, stopping, and emergency instructions.
4) Description of operation sequence by the Control Manufacturer.
5) Shutdown instructions for both short and extended durations.
6) Summer and winter operating instructions, as applicable.
7) Safety precautions.
8) Special operating instructions.
c. Maintenance and overhaul procedures:
1) Routine operations.
2) Guide to troubleshooting.
3) Disassembly, removal, repair, reinstallation, and reassembly.
d. Installation instructions: Including alignment, adjusting, calibrating, and checking.
Original Manufacturer's parts list, illustrations, detailed assembly drawings showing each part with part
numbers and sequentially numbered parts list and diagrams required for maintenance.
f.  Spare parts ordering instructions.
g. Where applicable, identify installed spares and other provisions for future work (e.g., reserved panel space,
h
i.

®

unused components, wiring, and terminals).
Manufacturer's printed operating and maintenance instructions.
As-installed, color-coded piping diagrams.
. Charts of valve tag numbers with the location and function of each valve.
3. Maintenance summary:
a. Compile an individual maintenance summary form for each applicable equipment item, respective unit, or
system, and for components or subunits.
b. Format:
1) Use the required maintenance summary form.
2) Each maintenance summary may take as many pages as required.
3) Use only 8 1/2-inch by 11-inch paper.
4) Complete the form using a typewriter or electronic printing.
c. Include detailed lubrication instructions and diagrams showing points to be greased or oiled; recommend the
type, grade, and temperature range of the lubricants and the frequency of lubrication.
d. Recommended spare parts:
1) Data shall be consistent with the Manufacturer's Bill of Materials/Parts List furnished in the O&M manuals.
2) Unitis the unit of measure for ordering part.
3) Quantity is the number of units recommended.
4) Unit cost is the current purchase price.
4. Content for each electric or electronic item or system:
a. Description of unit and component parts:
1) Function, normal operating characteristics, and limiting conditions.
2) Performance curves, engineering data, nameplate data, and tests.
3) Complete nomenclature and commercial number of replaceable parts.
4) Interconnection wiring diagrams, including control and lighting systems.
b. Circuit directories of panelboards:
1) Electrical service.
2) Controls.
3) Communications.
A list of electrical relay settings and control and alarm contact settings.
An electrical interconnection wiring diagram including control and lighting systems.
As-installed control diagrams by the Control Manufacturer.
Maintenance procedures:
1) Routine operations.
2) A guide to troubleshooting.
3) Adjustment and checking.
4) Alist of relay settings and control and alarm contact settings.
g. Manufacturer's O&M instructions.
C. Manuals for Materials and Finishes:
1. Content for architectural products, applied materials, and finishes:
a. Manufacturer's data, giving full information on products:
1) Catalog number, size, and composition.

~0 o0
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1.4 WARRANTY

2.

2) Color and texture designations.

3) Information required for reordering special-manufactured products.
Instructions for care and maintenance:

1) Manufacturer's recommendation for types of cleaning agents and methods.
2) Cautions against cleaning agents and methods detrimental to the product.
3) Recommended schedule for cleaning and maintenance.

Content for moisture protection and weather exposed products:

a.

b

Manufacturer's data, giving full information on products:
1) Applicable standards.

2) Chemical composition.

3) Details of installation.

Instructions for inspections, maintenance, and repair.

A.  Manual for Warranties:
1. General: Include a master index and a section for each Warranty specified by the Specification Section.
2. Section content: Manufacturer's warranty data, giving full information on the type, term, actual warranty, contact
information, and inclusions and exclusions.
PART 2 PRODUCTS (NOT USED)
PART 3 EXECUTION (NOT USED)
END OF SECTION
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PART 1

SECTION 01 91 00
COMMISSIONING
GENERAL

1.1 SUMMARY

A.
B.

Section includes general information and execution for commissioning.
Related Sections:

SECTION 01 29 00 - PAYMENT PROCEDURES

SECTION 01 32 00 — CONSTRUCTION PROGRESS DOCUMENTATION
SECTION 01 32 16.01 — COST LOADED SCHEDULE

SECTION 01 32 16.02 — COST LOADED SCHEDULE

SECTION 01 44 33 - MANUFACTURER’S SERVICES

SECTION 01 45 00 — QUALITY CONTROL

SECTION 01 77 00 — CLOSEOUT PROCEDURES

SECTION 01 78 23 — OPERATION AND MAINTENANCE DATA

. SECTION 23 09 00 — HVAC CONTROLS

10. SECTION 40 50 00 — INSTRUMENTATION AND CONTROL SYSTEMS

CoNooA~LODE

1.2 DEFINITIONS

A.

B.

Certificate of Proper Installation (COPI): A Denver Water form signed by the authorized representative(s) and the
Commissioning Manager to confirm that the supplied equipment is ready for operation and further testing.
Commissioning: The phase in a Project starting after Manufacturer equipment services (COPI) and ending before
startup. Commissioning activities consist of the completion of the facility commissioning procedures. This includes, but
is not limited to, Phase 1 ORT, Phase 2 ORT, and PAT.

Commissioning Manager: The CONTRACTOR Representative in responsible charge of the commissioning and startup
phase of the construction Project.

Electrical Commissioning: Activities necessary to ensure electrical equipment is operational, complies with industry and
Manufacturer's requirements, and it is suitable for energization.

Facility: The entire Project or a portion thereof including unit processes.

Facility Commissioning and Startup Plan (FCS plan): The guiding document that defines the overall plan and sequencing
for the facility commissioning and startup effort. This plan is composed of 2 separate plans, a commissioning plan and
a startup plan.

Facility Commissioning and Startup Procedures (FCS procedures): The step-by-step activities necessary to test, verify,
demonstrate, document, and evaluate that individual equipment, unit processes, or systems operate, function, and
perform as required by the Contract Documents. The FCS procedures include 2 separate sets of procedures, one set
for commissioning, and one set for startup. Following execution of the FCS procedures, the CONTRACTOR's final
submission and the ENGINEER approval will validate the OWNER's final acceptance and be a prerequisite to Substantial
Completion.

FDT: A test performed by the Manufacturer, at the Manufacturer’s facilities, to verify or demonstrate that equipment,
systems, or products meet functional, performance, or other specified requirements. This test is withessed by the
ENGINEER. FDT may be replaced with SDT at the site if approved by the ENGINEER.

Individual Unit Process Tests: Tests performed as part of the startup phase to demonstrate a 5-day continuous operation
on an individual item of equipment, system, or unit process.

Manufacturer’'s Services: Includes activities performed by the Manufacturer's Representative to ensure proper
equipment installation and conformance with the Supplier’s specified requirements.

PAT: A test to demonstrate equipment and systems performance and modes of operation as specified in the Contract
Documents. These tests occur after Phase 2 ORT and complete the commissioning portion of the facility commissioning
procedures. They are a prerequisite for startup.

Phase 1 ORT: A series of tests and inspections performed by the CONTRACTOR to verify, demonstrate, and document
that mechanical, electrical, and process equipment and the 1&C system are ready for operation prior to the ENGINEER
witnessing Phase 2 ORT.

Phase 2 ORT: Consists of a repeat of the tests, inspections, verifications, demonstrations, and documentation included
in Phase 1 ORT; witnessed by the ENGINEER.

SDT: A test performed by the Manufacturer, at the site, to verify or demonstrate that equipment, systems, or products
meet functional, performance, or other specified requirements. This test is withessed by the ENGINEER. FDT may be
replaced with SDT at the site if approved by the ENGINEER.

Startup: The phase in a Project starting after the commissioning phase that ends with full facility operation. Startup
activities consist of demonstrating continuous operation of each unit process and the complete facility. Startup includes
a coordinated effort between the CONTRACTOR, the Subcontractors, the Manufacturers, the ENGINEER and the
OWNER.

Typical Commissioning and Startup Activity Relationship Chart: A graphical representation of the allotted durations and
time relationships between the activities and events included in the typical commissioning and startup activity sequence;
shown as Supplement A at the end of this Section.

Typical Commissioning and Startup Activity Sequence: A tabular list of contractual events and commissioning and
startup activities showing the order or sequence that the activities or events typically occur in during a Project. The list
includes some of the related contractual constraints, time relationships between activities or events, and contractual
references to the constraints and timing requirements. For less complex or short duration projects, time periods or
relationships may require an adjustment to occur within the actual Contract duration. Reduction or adjustment of these
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time peri

ods shall be approved by the ENGINEER. Typical commissioning and startup activity sequence is shown as

Supplement B at the end of this Section.

R.  UFT: A

test of equipment, systems, instrumentation, and controls to verify they are functional, operational, and meet

performance requirements. This preliminary test shall simulate the FDT and be performed by the CONTRACTOR without

the ENG

INEER'S observation.

S. Unit Process: The portion of a facility that performs a specific process function, such as a clarification process or a
filtration process, and is composed of a set of specific functional equipment.

T. Water Management Plan: A part of the FCS plan that identifies activities necessary to obtain required permits, coordinate
interactions with the OWNER, discharge points of test water, and estimate quantities of test water to ensure water
management required for testing.

1.3 SUBMITTALS

A. Commissioning and Startup Activity Relationships:
1. Submit a Project specific commissioning and startup activity relationship chart that identifies the proposed time
periods between the various activities.

a.

Submit within 5 days of the CLS.

2. An example of a typical commissioning and startup activity relationship chart detailing activity sequencing and

requ
3. Forl

ired time periods may be found as Supplement B at the end of this Section.
ess complex or short duration projects, time periods or relationships may require adjustment to occur within the

actual contract duration. Reduction or adjustment of the time periods shall be approved by the ENGINEER.
4. Coordinate and integrate the activities and activity updates with the monthly submittal of the CLS.
B.  Quality Control Submittals:
1. Commissioning Manager Qualifications:

a.
b.
c.

d.
C. Administ

Submit within 60 days of the Notice to Proceed.

Submit with or prior to the preliminary facility commissioning and startup plan.

The Commissioning Manager shall have experience on at least 5 separate water related projects managing
the startup and commissioning of process, mechanical, electrical, instrumentation, HVAC, and piping
systems, or a total of 5 years of experience.

Include a narrative of Project specific duties, responsibilities, and site participation.

rative Submittals:

1. Submittal timing:

a.

b.

Facility Commissioning and Startup Plan: Submit within 60 days after receiving the Notice to Proceed. Obtain
the ENGINEER'’s approval of the plan within 120 days after receiving the Notice to Proceed.

Facility Commissioning and Startup Procedures: Submit 90 days prior of the start of commissioning. Obtain
the ENGINEER'’s approval of the procedures 45 days prior to the start of commissioning.

Facility Commissioning and Startup Record: Completed documentation shall be submitted 30 days prior to the
Final Completion date. The record Submittal shall include completed documentation of the commissioning and
startup tests and forms.

2. Facility Commissioning and Startup Plan:

a. The FCS plan is composed of 2 separate plans: A commissioning plan and a facility startup plan.
b. For each plan include, at a minimum or as approved by the ENGINEER, the following:

1) Atable of contents and an outline, a summary level breakdown listing individual unit processes or systems
detailing the integration into a complete facility commissioning and startup plan.

2) A narrative describing safety during commissioning and startup activities.

3) Roles and responsibilities of commissioning and startup team members.

4) Narratives describing the commissioning plan and startup activities and methodology that includes a list of
equipment, devices, or systems that shall be commissioned and started up.

5) Alist of constraints or issues to be addressed during the plan development.

6) Prerequisite activities such as commissioning and energization of electrical systems, completion of
Manufacturers services, pipe testing, labeling of equipment, control devices and conductors, and other
activities as necessary.

7) A step-by-step activity sequence and schedule for each plan integrated with existing facility operation
constraints and 1&C system testing as specified in SECTION 40 50 00. Include activities for each facility
commissioning procedure.

8) A list and schedule of connections to existing facilities, such as piping, conduits, electrical, or control
systems.

9) For each commissioning or startup activity, prepare a schedule of OWNER involvement or participation for
coordination of required OWNER Work tasks, quality assurance testing, biological testing, and other
required testing, witnessing, or inspections. This schedule to provide necessary information to coordinate
dates, times, type of OWNER support, and activities or tasks to be performed by the OWNER to integrate
with the commissioning and startup plans.

10) Contingency plans for operation of critical equipment or systems during commissioning and startup.

11) A water management plan that identifies the water needs, timing, and methods of delivery and disposal for
coordination with the OWNER.

3. Facility Commissioning and Startup Procedures:
a. The FCS procedures are composed of 2 separate sets of procedures: A set of commissioning procedures and

a set of facility startup procedures.
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b. The commissioning procedures are composed of Phase 1 ORT, Phase 2 ORT, and the PAT for each piece of
equipment or groups of equipment that comprise a system.
c. The FCS procedures shall be a 3-ring binder that also includes forms, certifications, COPIs, etc. in a draft form
that shall be used for the following tests:
1) The commissioning procedures shall include, at a minimum or as approved by the ENGINEER, the
following:

a) Phase 1 ORT which is a series of tests and verifications performed by the CONTRACTOR to confirm
and demonstrate that the equipment or systems are ready for operation and test witnessing by the
ENGINEER in the Phase 2 ORT. The Phase 1 ORT includes the tests, verifications, and
documentation of the following activities:

(1) Prerequisite activities such as commissioning of electrical systems and grounding systems,
completion of factory and site demonstration tests, as specified in individual specifications, and
verification of Manufacturer's COPI.

(2) Provide a signed draft of COPI to the ENGINEER prior to proceeding with equipment
commissioning and further startup of the equipment. Include the executed and signed COPIs in
the facility commissioning and startup record.

(3) Verification of installation and testing of piping, piping connections, piping support system, process
monitoring indicators, mechanical, and electrical safety devices and systems.

(4) Verification that piping and other equipment have been properly disinfected prior to
interconnecting them with existing facilities.

(5) Verification that equipment models provided match the approved equipment Submittals.

(6) Verification that equipment is properly lubricated prior to operation.

(7) Verification by the CONTRACTOR and documentation that the equipment has been installed as
recommended by the Manufacturer, if Manufacturer’s services are not required.

(8) Verification of proper installation, calibration, operation of primary monitoring devices, or systems.

(9) Confirmation of proper mechanical and control equipment labeling, conductor labeling, conduit
labeling, and process monitoring or control device labeling. These confirmations including the
updating of As-Built Drawings, conduit and conductor schedule, and nameplate schedules.

(10) Point-to-point testing of power and control circuits to verify installation matches the approved 1&C
drawings. Documentation of the point-to-point testing includes a highlighted set of control
drawings indicating the circuits successfully tested and those still to be tested.

(11) Develop step-by-step procedures, tests, and verifications necessary to demonstrate the proper
operation and control of each piece of equipment or system. The procedures shall include
mechanical, electrical, monitoring, and control testing activities. The procedures shall be
developed from P&IDs, equipment specifications, and control strategies and organized in
accordance with the approved outline described in the FCS plan. Software generated control and
monitoring tests shall be included in the Phase 1 ORT procedures but may not be performed until
the Phase 2 ORT; however, hardwired control devices and associated control strategies shall be
tested in the Phase 1 ORT procedures. The test format shall be cause and effect and include a
method of evaluating the test results. The tester initiates an input which is the cause. The
equipment or system reacts to the input and produces an effect. If the effect produced agrees with
the proper or anticipated effect, the test is considered successful. Documentation of the test
results shall be recorded on a spreadsheet type, tabular form with a column for the CONTRACTOR
to sign off that the specific test or verification has been performed, when it was performed, and by
whom. This Phase 1 ORT spreadsheet may include a column for ENGINEER witnessing and
sign-off and be used to for Phase 2 ORT testing results.

(12) Prepare an /O test record including interfaces with the PLC system on an ENGINEER-approved
I/O test record. Update the list as testing progresses to document testing of each input or output.
Phase 1 ORT I/O testing only needs to verify that the proper signal or signal response is received
at the PLC /O status lights on the PLC cards. Phase 2 ORT needs to verify that the proper signal
or response is received or transmitted by the PLC to test, verify, and document PLC programming.
(@) Wherever possible, develop and perform tests using actual process variables, equipment,

and data. If not practical to test with real process variables, equipment, and data, provide
suitable means of simulation. Define simulation techniques in test procedures.

(13) Prepare and periodically update a single Project-wide list of mechanical, electrical power, and
control device settings or setpoints. This list includes mechanical devices such as pressure relief
system settings, on/off setpoints, and other control settings of control switches and monitoring
devices, alarms, interlocks, permissives, protective, trip checks, and overload devices.

(14) Additional information related to I&C system testing requirements as specified in SECTION
40 50 00.

(15) Additional information related to HVAC control system testing requirements as specified in
SECTION 23 09 00.

b) Phase 2 ORT is a series of tests and verifications performed by the CONTRACTOR to verify and
demonstrate that the equipment or systems are ready for operation. This series of tests are witnessed
by the ENGINEER. Phase 2 ORT includes a repeat of the Phase 1 ORT activities, tests, and
verification except they are witnessed and verified by the ENGINEER. The ENGINEER will actively
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c)

2) The

participate in many of the tests and reserves the right to test or retest specified functions whether or

not explicitly stated in the test procedures.

(1) In additional to the Phase 1 ORT activities, Phase 2 ORT activities shall include:

(@) Approved preliminary O&M shall be on-site and available for reference by the ENGINEER
and the commissioning team.

(b) Complete PLC system I/O test record including confirmation by OWNER Personnel that the
PLC receives the inputs and provides necessary outputs.

(c) Perform software generated control and monitoring tests and repeat testing of hardwired
control devices and related control strategies. Schedule 10 days for OWNER or 3rd party
application software testing during commissioning activities per system.

(d) Perform other tests as required by the ENGINEER based on the results and observations
developed during Phase 1 ORT.

(e) Other requirements related to 1&C system testing requirements as specified in SECTION
40 50 00.

The PAT shall be developed to demonstrate equipment and systems performance and the modes of

operation as specified in the Contract Documents. These tests typically occur after Phase 2 ORT and

complete the commissioning portion of the facility commissioning and startup procedures.

(1) The PAT shall include tests and procedures designed to verify and demonstrate that individual
equipment or systems meet or exceed the specified performance requirements of the individual
specifications.

(2) The test procedures shall incorporate tests and verifications necessary to demonstrate and
evaluate that the equipment or systems meet physical performance requirements such as
capacity, vibration, and other capabilities. In addition to the physical performance requirements,
the test procedures shall fully demonstrate that 1&C are performing as specified in P&IDs,
equipment specifications, and control descriptions.

(3) Based on the type of performance test being demonstrated and the facility operational constraints,
the PATs may be performed in conjunction with the Phase 2 ORT or the facility startup if approved
by the ENGINEER.

startup procedures are composed of activities verifying proper operation of a system or facility. The

startup procedures shall include, at a minimum or as approved by the ENGINEER, the following:

a)

b)

c)

d)

A sequence of logical steps necessary to place the entire facility in operation. Develop the startup
procedures, in conjunction with the ENGINEER and the OWNER’s Operations Personnel, detailing
step-by-step instructions for the startup of each unit process and the complete facility. Include a
schedule outlining the date when each step or related procedures shall be performed.

Detailed activities and tasks required to perform each of the startup procedures. For each activity or
task include a description of the unit process being started, unit process startup procedures (e.g.,
valves to be open/closed, order of equipment startup, etc.), required water, power, chemicals, etc.
needed for startup, facilities operations interface, and OWNER involvement, including the type of
OWNER assistance and the number of OWNER Personnel required.

In addition to activities and tasks required to demonstrate normal continuous operation, develop and
include tests that create or simulate abnormal or emergency operation conditions such as random
equipment failures, tank overflows, surcharges, and bypasses to confirm alarm and/or shutoff
requirements.

The startup procedures shall include a test period(s) to demonstrate that each unit process and
ultimately the entirety of the facility is capable of properly operating for a continuous period of time.
For each unit process, the system or equipment shall be operated for 5 days, without significant
interruption, to demonstrate successful continuous operation on an individual unit or a set of unit
processes. Where unit processes rely on other equipment or systems, the contributing equipment or
systems shall be operated for 5 days to demonstrate continuous operation prior to proceeding with the
5-day unit process testing.

4. The Facility Commissioning and Startup record shall include the following:
a. The approved facility commissioning and startup plans.
b. The approved facility commissioning and startup procedures as executed with the tests, records, and
documentation described as follows:
1) Documentation of the results of the ORT1, ORT2, PAT, 5-day continuous operation tests, and other
commissioning activities performed.
2) Test documentation shall include the ENGINEER's signature acknowledging witnessing of the tests or
verifications.
D. Forms for optional CONTRACTOR use: The following forms can be found online in DW’s CPPM: http://www.
denverwater.org/DoingBusinesswithUs/EngineeringOverview/CapitalProjectsProceduresManual/.
1. Manufacturer's COPI.
2. Equipment startup requirements.

3. Maintenance

summary.

4. PLC I/O testing record.
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1.4 QUALITY ASSURANCE
A. CONTRACTOR Facility Commissioning and Startup Responsibilities:
1. General:

a. Facilitate and attend facility commissioning and startup meetings with the ENGINEER and the OWNER to
discuss and develop testing plans and procedures.

b. Develop and submit the facility commissioning and startup plan and the facility commissioning and startup
procedures.

c. Perform Work for the tests specified including existing equipment as appropriate as outlined in the facility
commissioning and startup plan, the facility commissioning and startup procedures, and the equipment
specifications.

d. Demonstrate proper installation, adjustment, function, performance, and operation of equipment.

B. OWNER/ENGINEER Facility Commissioning and Startup Responsibilities:
1. General:
a. Attend facility commissioning and startup meetings with the CONTRACTOR and provide input to assist the
CONTRACTOR with the development of testing plans and procedures.
Review the CONTRACTOR's test plans, procedures, and schedule.
Witness Phase 2 ORTs and PATSs.
Coordinate other OWNER operations, if necessary, to facilitate the CONTRACTOR's tests.
Provide PLC/RTU and computer software support if applicable and specified.
Provide water, power, and other items as specified for testing.
2. Facmty startup period: Operate process units and devices with the support of the CONTRACTOR.
PART 2 PRODUCTS (NOT USED)
PART 3  EXECUTION
3.1 QUALITY CONTROL
A. The Commissioning Manager shall manage the commissioning and startup activities of the Project.
1. Duties and responsibilities:

a. Coordinate and expedite testing and facility startup.

b. Develop a facility commissioning and startup plan and schedule setting forth the sequence of testing and
commissioning required.

c. Facilitate and conduct the facility commissioning and startup meetings specified in the Contract Documents.
Manage Work during commissioning and startup and the performance evaluation time frames to document
problems and ensure they are corrected as soon as practical, including during night-shift hours.

d. Manage and supervise commissioning and startup activities on-site.

e. Complete and document the FCS procedures and submit the FCS procedures record.

f.  Respond to questions regarding initial operation of the facility.

3.2 STARTUP
A. Commissioning:
1. General:

a. Complete Work associated with each unit and related processes before testing, including related Manufacturer's
Representative services.

b. Furnish qualified Manufacturer's Representatives to assist in testing, as appropriate, in the individual
Specification Sections.

c. Prior to commissioning, verify that the COPI form has been provided by the Commissioning Manager to certify the
equipment has been installed in accordance with the Manufacturer's recommendations; has been inspected,
calibrated, and adjusted, as applicable; the electrical and mechanical connections meet quality and safety
standards; and applicable safety equipment has been properly installed and tested. Provide a signed draft copy
of the COPI prior to proceeding with further commissioning and startup. In the case of electrical equipment,
multiple representatives may need to sign the certification. A signed draft copy of the electrical equipment
COPIs shall be provided prior to energization of any downstream electrical equipment.

d. Schedule commissioning and facility startup meetings to discuss the test schedule, plan of test, materials,
chemicals, and liquids required, facilities operations interface, and OWNER involvement, including the type of
OWNER assistance and the number of OWNER Personnel required.

e. Provide temporary valves, gauges, piping, test equipment, and other materials and equipment required to
conduct testing.

f.  In conjunction with the ENGINEER, develop a water management plan as part of the facility commissioning and
startup plan to determine required permits, discharge points of test water, and estimated quantities of test water.

g. Verify cleaning and perform checks prior to beginning ORT testing:

1) Calibrate testing equipment in accordance with the Manufacturer's instructions.

2) Inspect and clean equipment, devices, connected piping, and structures to ensure they are free of
foreign material.

3) Lubricate equipment in accordance with the Manufacturer's instructions.

4) Turn rotating equipment by hand when possible to confirm equipment is not bound.

5) Open and close valves by hand and operate other devices to check for binding, interference, or
improper functioning.

6) Check the power supply to electric-powered equipment for the correct voltage and phase orientation and
rotation using a bump test.

7) Adjust clearances and torque.

~oooyo
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8) Test piping for leaks.

2. Commissioning period:

a. ORTs - Phase 1 ORT and Phase 2 ORT:

1) Conduct facility commissioning and startup procedures.

2) Notify the ENGINEER and the Manufacturer's Representative in writing at least 14 days prior to the
scheduled date of testing.

3) Thetestincludes, butis not limited to, inspecting 1&C for proper fabrication, installation, point to point testing
of circuits, calibration and adjustment on loop-by-loop, circuit-by-circuit, component-by-component basis,
and verification that PLC 1/O signals are operational.

4) Verify modes of operation perform as intended.

5) Verify safety devices, permissives, interlocks, trips, and other functions react as intended and operate
properly.

6) Verify unit processes or equipment meet the ORT requirements specified, such equipment will be
accepted for the purposes of advancing to the performance testing phase.

b. PAT:

1) Obtain approval from the ENGINEER that ORT requirements have been satisfied prior to beginning
performance testing.

2) Conduct tests to demonstrate physical performance requirements are achieved and that control systems
operate as required by the P&IDs, individual specifications, control descriptions, and OWNER provided
programming.

3) Some PATs may be conducted as part of the startup of a facility, as appropriate, and as approved by the
ENGINEER.

4) Notify the ENGINEER in writing at least 14 days prior to the scheduled date of the test.

5) Follow the approved testing plan and detailed procedures specified.

6) Use source and type of fluid, gas, or solid for testing as specified.

7) Provide labor, materials, and supplies for conducting the test and, if applicable, for collecting samples
and performance measurements.

8) Obtain written approval from the ENGINEER that equipment meets the performance requirements specified
prior to advancing to facility startup.

B.  Startup:
1. General:

a. The intent of startup testing is for the CONTRACTOR to demonstrate to the OWNER and the ENGINEER that
Work will function as a complete and operable system under normal and emergency operating conditions and
is ready for acceptance.

b. Coordinate, manage, and supervise the facility startup procedures in conjunction with the ENGINEER and the
OWNER's Operations Personnel and direct the startup of each unit process and the complete facility.

c. Support the OWNER’s Operations Personnel throughout the facility startup period.

d. For computer subsystem applications software programming being furnished by the OWNER, coordinate with
the OWNER’s Programming Personnel for startup assistance.

e. Sequence each unit process to a point where the complete facility is operational for the evaluation of the unit
process and facility operation.

f. Demonstrate the proper operation of required interfaces within and between individual unit processes to
the ENGINEER'’s satisfaction.

g. Provide adequate, on-call, Subcontractor and Equipment Manufacturer Personnel to prevent delays.

h. Schedule ongoing Work so as not to interfere with or delay completion of the facility startup. Do not schedule

J-

or perform non-commissioning activities in the same areas where the commissioning team is working.

As approved by the ENGINEER and after the facility is operating, complete performance testing of the systems
or items of equipment not previously tested.

Maintain the facility, assuming a 24 hour day, 7 day per week operation, beginning at startup.

2. Startup period:

a.

Manage startup activities, coordinate designated plant operating personnel and Work, and ensure various
modes of operation are tested and complete. Testing shall include operation during average and peak
daily flows, random equipment failures, tank overflows, surcharges, bypass operations, and any other
operations needed to verify system requirement compliance.

Where possible, verify test results using visual confirmation of process equipment and actual process variables.
Exercise and observe devices supplied by others, as needed to verify correct signals to and from such devices
and to confirm overall system functionality. If approved by the ENGINEER, test verification by means of
disconnecting wires or measuring signal levels shall be acceptable only where the direct operation of equipment
is not possible.

Where incremental startup is required, the sequencing of unit processes shall be in accordance with the
construction sequencing and constraints specified in the Contract Documents, or as otherwise chosen by
the CONTRACTOR and approved by the ENGINEER.

Make equipment adjustments, repairs, and corrections necessary to complete facility startup.
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h.

Incremental startup of individual unit processes shall be considered complete when, in the opinion of the

ENGINEER, the unit process or a designated portion thereof has operated in the manner intended for 5

continuous days without significant interruption, unless the time period is specifically changed by the

ENGINEER. This period is in addition to any training, functional, or performance test periods specified

elsewhere.

In addition to any incremental startup of individual unit processes, demonstrate the entire facility operates in the

manner intended for 5 continuous days without significant interruption. This period is in addition to any

incremental individual unit process startup periods and any training, functional, or performance test periods
specified elsewhere.

Significant interruption may include any of following events:

1) The failure to provide and maintain qualified on-site startup personnel as scheduled.

2) The failure to meet specified performance for more than 2 consecutive hours.

3) The failure of any critical equipment or unit process that is not satisfactorily corrected within 5 hours of
the failure.

4) The failure of any noncritical equipment or unit process that is not satisfactorily corrected within 8 hours
of the failure.

5) The consistent or repeated failure of specified performance, critical equipment or unit process, and
noncritical ~ equipment or unit process. Consistent or repeated failure is defined as more than 3
occurrences.

Significant interruption will require that the startup in progress be stopped and restarted from time zero after

corrections are made.

Acceptability of the facility startup will be based on the documented test results and verifications in the facility

commissioning and startup record.

Post-startup period:

a. After the facilities have been successfully started up and placed into service, the entire system shall be subject
to an I1&C acceptance test as specified in SECTION 40 50 00. To complete the requirement, the 1&C and
PLC/RTU communications shall operate properly, without significant system malfunction, as deemed by the
ENGINEER, for a continuous uninterrupted time period of 20 days. The 20-day test shall be an activity listed in
the CLS.
b. The I&C acceptance test will be facilitated and monitored by the ENGINEER and the OWNER with the support
of the CONTRACTOR. The CONTRACTOR will be notified if any portion of the system fails to operate properly.
c. If the I&C system fails to meet the requirement, make the necessary repairs or adjustments required to correct
the problem. The acceptance test shall be completely restarted from the beginning for a complete retest.
3.3 SUPPLEMENTS
A. Supplement A — Typical Commissioning and Startup Activity Relationships
B. Supplement B —Typical Commissioning and Startup Activity Sequence
END OF SECTION
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T