Exhibit B



This page intentionally left blank.












Pranavkumar J. Kapadia, PE
License No. 105300

e ek 3
STIEOF Tf}, W,

ML

FamEety
2 Q* .*

7

’ [ P
'

g

/

ﬂ
Foud

e
—

A

t'..

-n:n»

RANAVKUMAR KAPADIA

A L L bt b L AL L bl

105500 lQ:

' .
5
4O,
X @ "?.?*!?’.g

fO NAL®
\\\\uﬁu

os13|20%5

The seal and signature to the left applies
1o the following Specifications divisions
and sections of this project manual:

s Sections 40 61 13 through 40 78 00

Engincer’s seal and signature does not apply to the documents that comprise Division 00, Bidding and

Contracting Requirements.

It is a violation of applicable laws and regulations goveming professional Heensing and registration for any
person, unless acting under the direction of the licensed and registered design professional{s) indicated
above, to alier in any way the Specifications in this project manual.
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SECTION 0111 00
SUMMARY OF WORK

PART 1 - GENERAL
1.1  SUMMARY

A.

Section Includes:

1.  Location and description of Work and prior uses of the Site.
Construction Contracts for this Project.

Others retained by Owner for the Projecl.

Work by ethers under Owner’s conlrol on ether projects.
Work by others not under Owner’s control.

Work by Owner.

Sequence and progress of Work.

Contractor’s use of the Site.

9. Eascments and rights-of-way.

10. Partial utitization by Owner.

11, Utility owners.

12. Tree trimming, clearing, and Iree removal.

B b

SRS

Retated Requirements:
1. Include, but are nol Hmited to, the following:

a. Section 01 14 16 - Coordination wilh Owner’s Operations.

b, Bection 01 14 19 - Use of Site

c.  Section 01 45 33 - Code-Required Special Inspections and Procedures,
d.  Section 01 64 00 - Owner-Furnished Produects.

e.  Section 01 71 33 - Protection of the Work and Property.

1.2 LOCATION AND DESCRIPTION OF WORK

A.

D.

The Work is located in the City of Lewisville, TX, at the Prairie Creek Wastewater Treatment
Plant, 897 Treatnent Plant Road, Lewisville, TX 75057.

Work to be performed under this Contract includes, but is nof limited to, demolition of Plant 11}
structures and yard piping, etc., construction of four acration basins, a blower building, hydraulic
splitter structures, associated yvard piping, earthwork, and clectrical improvements, and
rchabilitation of the existing Plant 11 RAS/WAS Pump Station, and all other Work required in
accordance wilth the Contract Documenls.

The Project includes constructing the Work broadly described below, in accordance with the

Contract Documents, with a related appurtenances. Work shown on the Drawings, or indicated

in the Specifications, or indicated elsewhere in the Contract Decuments is part of the Work,

regardless of whether indicated below. The Work includes, but is not limited to, the fellowing:

1. Demolish Plant 111 Trickling Fiters, Final Clarifiers, Decant Fanks, Blower Pad, Solids
Contact Basio, Shed, and associated manholes and junction boxes, to the extents indicated
on the Contract Drawings.

2. Demolish Plant 111 yard piping and ductbanks to the extents mdicated in the Contract
Drawings.

3. Construct Plant 11 Aeration Basins 3-8, Plant I Blower Building (Proposed), Aeration Basin
Splitter Struclure, Secondary Clarifier Splitter Structure as indicated in the Contract
Drawings.

4. Rehabilitale Plant [T RAS/WAS Pump Siation as indicated in the Contract Drawings.

5. Perform elecwrical, earthwork and yard piping modifications as indicated in the Contract
Drawings,

Hazardous Environmental Conditions:
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1. To the best of Owner’s knowledge, information, and belief, the Site has been a wastewater
freatment plant since the 1950s. The major buildings and structures of the treatment facility
were constructed from the 1950s through the present.

2, A hazardous malterials evaluation was performed in May 2024 at the structures to be
demelished and the report i3 available from the Owner upon request,

1.3 OTHERS RETAINED BY OWNER FOR THE PROJECT

A, Engineer
1. Engineer is identified in the Agreement,
2. Engineer’s responsibilities for the Project, relative 1o Contractor, are indicaled throughout
the Coniract Documents,
3. Services of a Construction Manager (CM} / Resident Project Representative {RPR) for the
Projeet are furnished by OCMI, Inc. Various roles and tasks identilied throughout these
specifications to be performed by Engincer may be performed by the CM / RPR,

B. Non-Professional Services Contracted by Owner: Owner will retain services of the following
entities to perform the services indicated refative fo the Project. Contractor shall coordinate and
schedule the Work with, and cooperate with, the entities performing the following services for
Owner.

1. Code-Required Special Inspections and Testing;
a.  Owner has, or will, retain the services of a qualified testing laboratory to perform code-
required testing and special inspections for the Work, in accordance with Section 01 45
33 - Code-Reguired Special Inspections and Procedures, and selected other provisions
of the Contract Documents related to field testing.

1.4 WORK BY OTHERS UNDER OWNER™S CONTROL - OTHER PROJECTS

A, Other conslruction contracts have been or will be awarded by Owner thal are in ¢lose proximity
10 or border on the Work of this Project. Work under these other contracts is briefly described in
this Articte.

B. Prairie Creek WWTP Electrical improvements:
1. Principal Work Location: Various focations at the plant site,
2. Scope:
a.  Projectinvolves: replacement of various transformers at the plant,

1.5 WORK BY OWNER

A, Owner will perforn the following in connection with the Work:
1. Operate all existing valves, flow-control gates, pumps, equipment, and appurtenances thal
will affeet Owner’s operations or facility processes, unless otherwise specilied or indicated.

1.6 SEQUENCE AND PROGRESS OF WORK

A, Requirements for sequencing and coordinating with Owner’s operations, including maintenance
of factlity operations during construction, and requirements for tic-ing and shutdowns, are in
Section 01 14 16 - Coordination with Ownaer’s Operations.

1.7 CONTRACTOR'S USE OF SITE

A. Use of Site - General:

1. Limils oa Coniractor’s use ol the Sile are indicated in Section 01 14 19 - Use of Site, and as
may be shown on the Drawings.

2. Contractors shall share use of the Site with other contractors and others specified in Articles
1.3 through 1.6 {inclusive) of this Section.

3. Relocate stored materials and equipment that interfere with operations of Owner, other
contractors, and others performing work for Owner.

4. Comply with restrictions set forth in Section 01 14 19 - Use of Site.

B. Owner will occupy the Site jointly with Conlractor during construction for performance of
Owner’s typical operations. Coordinate with Owner in all conslruction operations to minimize
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conflicts between Comractor and Owner’s employees and others under Owner’s control. 1 the
Site is a treatment facility or other production facility, Owner will have Owner’s suppliers for
deliveries of chemicals and other items aceessing the Site from time to time, possibly on a daily
basis.

1.8 EASEMENTS AND RIGHTS-OF-WAY

A, Easements and Rights-of-Way - General:

1. Easements and nights-of-way required for the permanent improvements included in the
Work will be provided by Owner in accordance with the General Conditions and
Supplementary Condilions.

2. Cenfine construction operations within Owner’s propertly, public rights-of-way, casenments
obiained by Owner, and Limits shown, and property for which Contractor has made
arrangemenis direcily with property ownaer{s),

3. Use care in placing construction tools, machinery and equipment, excavated malerials, and
malerials and equipment 1o be incorporated into the Work to avoid damaging properly and
interfering with trallic.

4. Do not enler privale property outside the construction limits without permission from the
owner of the property.

B.  Omn Private Property;
1. General limits of Owner-fumished eascments are shown on the Drawings.

1.9 UTILITY OWNERS

A, Utilities and their owners indicated in the Contract Documenls are for Contractor’s convenience.
Neither Owner nor Engineer will be liable to Contractor or any utility owner for failure to
mdicale utility, its owner, or complete and correct contact information in the Contract
Documents where Contractor’s reasonable and ordinarily-exercised diligence would revesl the
presence of the ulilily and its owner. Nothing in the Contract mitigales Contractor’s
responsibilities under the General Conditions, Section 01 71 33 - Prolection of the Work and
Property, and Laws and Regulations, including “call before you dig” regulations.

L1 FTREE TRIMMING, CLEARING, AND TREE REMOVAL

A, Provide all required fabor and equipment for trinming, clearing, and tree removal as shown on
the Drawings:
1. Comply with Section 01 71 33 - Protection of the Work and Property.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - {(NOT USED)

END OF SECTION
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PART 1 -
1.1 SUMMARY

A.

SECTION 0114 16
COORDINATION WITH OWNER'S OPERATIONS

GENERAL

Section Includes;

i.

Requirements for coordinaling with Owner’s operations during the Project,

2. Requirements for tie-ins and shutdowns necessary to complete the Work without impact on

Owner’s operalions except as allowed in this Speciicalions section.

Scope:

I

Contractor shall provide ali labor, materials, equipment, tools, and incidentals shown,
specified, and required to coordinate with Owner’s operations during the Work in
accordance with this Specifications section.

Except for shutdowns specificd in this Specifications section, perfornt the Work such that
Owner's facilities remain in conlinuous, satisfactory operation during the Project. Schedule
and perform the Work such that the Work does not; impede Owner’s production or
processes, create potential hazards to operating equipment and personnet, reduce the quality
of the facility’s products or effluent, cause odors or other nuisances, does not affect the
public health, safety, welfare, and convenience, and does not adversely affect the
environment resuling in violation of Laws or Regulations,

Work not spectlically addressed in this Specificalions section or in referenced sections may,
in general, be performed, Lo be completed within the Conltracl Times, at any time during
regular working hours inn accordance with the Conltract Documents, subject 1o the
requirements in this section. Work outside of regular working hours is subject to Owner
approval per Contract requirements.

Related Requirements: Include but are not necessarily limited to:

i.

Section 01 11 060 - Summary of Work.

2. Section 01 73 29 - Cautting and Patching.

3
4.

Section 01 75 00 - Checkout and Startup Procedures.
Section 02 41 (0 - Demolition.

1.2 REFERENCES

A, Terminology:

1.

Terminology indicated below are nol defined terms and are not indicated with initial capilal

letters, but when used in this Specifications section have the meaning indicated below:

g.  The tenn “Owner” is used throughout this section. When the {acility is operated or
managed by an entity other than Owner, references in this section 10 “Owner” as the
operator or manager of the facility will be interpreted as referring to the facility
manager.

b. A “shutdown™ is when a portion of the normal operation of Owuner’s facility, whether
equipnient, systems, conduit (inchuding piping and ducting), has to be temporarily
suspended or taken out of service to perform the Work.

c. A “tie-in” is a connection of new Work to existing facilities, including connecting 1o
existing conduits {including piping and ducting), electrical systems, structural elements,
process/mechanical elements, and other physical connections. Some tie-ins may
reqguire that the tie-in be made without an associated shutdown.

1.3 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Review construction procedures under other Specifications sections and coordinate Work
that will be performed with or before the Work indicated in this Section,
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B. BSequencing and Scheduling:
1. Refer to this Specilications sections articles on segquencing, tic-ins, and shutdowns.

1.4 SUBMITFALS

A. Informational Submittals: Submit the following:
I.  Shutdown Planning Submittal:

a. For each shutdown, submil an inventory of labor, matenials, and equipment reguired to
perform the shutdown and tie-in tasks, an estimate of time required to accomplish the
complete shutdown including time for Owner to take down and start up existing
equipment, systems, or conduits, and written description of steps required to complete
the Work associated with the shutdown.

b.  Furnish submittal to Engineer not less than 30 days prior to proposed shutdown start
date. Do not start shutdown until obtaining Engineer’s acceptance of shutdown
planning Submittal.

2. Shutdown Notification:

&,  After Engineer’s acceptance of shutdown planning Submittal and prior to starting the
shutdown, submit written netification to Owner and Engineer of date and time each
shutdown is to start, Submit nofification not less than one week in advance of each
shutdown,

1.5 GENERAL CONSTRAINTS

A, Indicated in the Contract Documents are the sequence and shutdown durations, where
applicable, for Owner’s cquipment, systems, and conduits (including piping and ducting) thal are
10 be taken out ol service temporarily for the Work. New malerials and equipment may be used
by Owner after the specilied ficld quality conirol activities are successfully completed and the
materials or equipment are subslantially complele in accordance with the Contract Documents.

B. The following constraings apply to coordination with Owner’s operations:

1. Operational Access: Owner’s personnel shall have access to equipment and areas of the
facility that remain in operation.

2. Temporary Partitions and Enclosures: Provide temporary partitions and enclosures
necessary to maintain dust-fiee, heated, and venlilated spaces in areas of the facility that are
adjacent to the Work and that must be kept operational. Comply with Section 01 51 05 -
Temporary Utilities.

3. Schedule and perform equipment and syslem start-ups in accordance with Section 01 75 00
- Checkoul and Startup procedures. Equipment and syslems shall not be placed into
operalion on Friday, Saturday, Sunday, or holidays without prior approval of Owner, unless
specifically indicated otherwise in the Contract Documents.

4. Dead End Valves or Conduits:

a. Provide blind Nanges, walerlight bulkheads, or valve at femporary and permanent
terminuses of cenduits, including piping and ducting.

b. Blind flanges and bulkheads shall be suitable for the service and braced and blocked, as
required, or otherwise resirained as necessary or as reguired by Engincer.

¢.  Temporary valves shall be suitable for their associated service. Where valve is
provided at permanent terminus of conduit, including piping or ducting, also provide on
downstream side of valve a blind flange with drain/flushing connection.

5. Owner will assist Contractor in dewatering process tanks, basins, conduits, and other work
areas to be dewatered for shutdowns; Owner will operate valves and gates to isolate such
tanks and designate onsite disposal locations for Contractor disposal of contents. Maintain
clean, dry work area by pumping and properly disposing of filnid and other material that
accumulates in work areas.

6. Draining and Cleaning of Conduits, Tanks, and Basins:

a.  Plant] Acration Basins 1 and 2 will be drained and cleaned by the Owner inchading
hose spraying solids to a removal point by Owner. Any addilional localized cleaning
required to perforn: specified structural modifications shall be by the Contractor.
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Influent channels and boxes at these basins shall be drained and cleaned by the
Confractor and disposed at Owner designated location onsite. The Contractor is NOT
required to dramn or clean Plant { Final Clarifiers T and 2.

Plant 11 Aeration Basins 1 through 4 will be drained and cleaned by the Owner from the
anoxic zone up fo the basin effluent weirs, The Contractor is NOT required to drain or
clean Plant 1T Final Clarifiers 1 and 2.

Unless otherwise shown or indicated above or in the Contract Documents, Contractor
shall dewater process tanks, basins, conduits {including piping) at beginning of each
shutdown. Flush, wash down, and clean tanks, basins, conduits {including piping), and
other work areas unless olherwise approved by Owner.

Contraclor shall use existing aeration basins and clarifiers to seed Aeration Basins 5-8
for startup, Basing and clarilficrs being 1aken oul of service shall be used for this
purpose, Contraclor shall fumish temporary pumps, hoses, efe. or other suilable
equipment to iransfer waslewater and sludge seed without spillage,

Contractor shall remove liquids and solids and dispose of them at appropriate location
at the Site as directed by Owner. Unless otherwise specified or indicated, contents of
tanks, basins, and conduits {including piping) undergoing modifications shall be
transferred to existing process tanks or conduits at the Site with capacity sufficient to
accept such discharges, using hoses, temporary piping, lempoerary pumps, tanker trucks,
and cther means provided by Contracior. Discharge of fluids across floors is not
aliowed. Contractor to note that not some drain piping in the Plant 111 area has failed
and is not available for Contractor use.

1f drainage peint is not avaitable on the conduit {including piping) to be drained,
provide a wet tap using tapping saddle and valve or other method approved by
Engineer. Uncontrolled spillage of contents of conduits (including piping) is not
allowed,

Spillage shall be brought to Owner’s attention imumediately, both orally and in writing,
and reported in accordance with Laws and Regulations. Contractor shall wash down
spillage to floor drains or sumps or other appropriate location and flush the system to
prevent clogging and odors. If spillage is not suitable for discharge to the drainage
system, such as chemical spitls, as determined by Owner, Contractor shall remove
spillage by other means, such as vactor truck, sorbents, or other method acceplable to
Engineer.

During Interim work:

i.

Contraclor’s aclivities shall not interrupt influent flow to or from Plant I or Plant IT at
any time.

Plant 1 WAS and Plant I1 WAS wasting shall nol be interrupted st the same time except
where specifically indicated n the Schedule of Shutdowas in Table 01 14 16-B.
Existing WAS pipes shall not be permanently removed from service until the associated
rerouted pipes are in service.

1.6 SEQUENCE OF WORK

A. Certain phases or stages of the Work may require working 24 hour days or work during hours
outside of regular working hours. Work may be accelerated from a later stage to an earlier stage
if Owner's operations are not adversely affected by proposed substitute sequence, with
Engineer’s approval.

B. Critical aspects of sequencing identified by Engineer are lsted here:

Install proposed WAS-11 Hine rom Plant 11 RAS/WAS Pump Station and make tig-ins prior
to demolition of the existing WAS lines. Coanecl downstream end of WAS-II line first.
Perform demolition of western and southern structures within Plant I without disturbing
existing WAS piping and as required to install new WAS-1 pipeline.

1.

gl
s

i.

Afler this demotition, install WAS-I pipeline and tie-in (0 existing piping.

Piant HI Final Clanfier 2 Demolition has sequencing requirements for staged select
demotition which are specified on the Drawings.
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4. The total number of existing and proposed acration basins commissioned and operating at

Plant 1 shall not be less than three basins at any time.

5. There shall be no more than two existing clarifiers from Plant 1 or i offline at any time

during construction.

6. Install proposed RAS headers, yvard piping, and connect RAS to the proposed Aeration

Basin Splitter prior to taking any Plant 1] secondary clarifiers.
7. Plant | shall not be removed from service until Plant i Aeration Basing 5-8 are

conmissicned,
1.7 TIE-INS

A. Tie-ins corresponding o Lnterim drawings are identified as Ialerim, or with 2 modifying ‘1’
idenlifier. Piping shown on Interin drawings is permanent unless otherwise noted.

B. Connections by Comtractor to existing facilities are listed below. This list may not indicate all
tie-ins required for the Work; Contractor shall perforn tie-ins necessary and required 0
complete the Work as shown or indicated in the Contract Documents, regardless of whether tie-
in is indicated in the list below,

1-1. Proposed WAS-II line
g2, Downstream — Connection fo the existing 8 WAS line as shown on 00C1641,
b, Upstreans — Connection to three {3) existing WAS lines west of Plant 1T RAS/WAS
Pump Station shown on sheet 00C1621.
2-1. Proposed WAS-I line
a.  Upswream - Connection 1o existing 6” WAS line east of Plant I RAS/WAS Pump
Station shown on sheet 0GC1611 of the drawings.
b.  Dowsnslream - Connection to existing 8”7 WAS Hne near Filter Pump Station as shown
on sheet 00C164L
3-1. Proposed CS line
a.  Dowastream - Connection (o existing 47 CS line near the sand filters as shown on sheet
00C1641.
b. Upstream — Conmection to existing 4™ CS line near the filler pump station as shown on
00C164l1.
4-1. Proposed PW line
a. Upstream - Connection to existing 8 PW line west of the filter pump station as shown
on sheet 00C164].
b. Pownstream - Connection to existing 87 PW line near the fire hydrant as shown on
sheet 00C164].
1. Grit Removal Effluent & Plant 1 Splitter
a.  Connection to the existing 24" raw sewage line that feeds existing aeration basin § as
shown on 00C161 and the process drawings.
b.  Connection to the existing 24" raw sewage line that feeds existing aeration basin 2 as
shown on 00C161 and the process drawings,
c.  Demolish existing 30 raw sewage connection as shown on G0CX 161 and the process
drawings.
d.  Connection to the existing 30” raw sewage line that previously fed Plant 11i as shown
on §0C161 and the process drawings,
e.  Proposed new 30" connection o the gril removal effluent box as shown oa 00C161 and
the process drawings.
2. Acralion Splitter Structure Inffuent
a. Connection of proposed RS-1 {0 both existing 247 raw sewage lines that feed existing
agration basing 1 and 2, as shown on drawing 00C161,
b.  Connection of proposed RS-2 to the existing 30™ that is to be plugged during the
Luterim phase, as shown on drawing 80CI161.
¢.  Connection of RS-3 to the existing 36" raw sewage line that feeds existing basins 3 and
4, as shown on drawing 00C161.
3. Existing Aeration Basin Influent
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a. Connection of proposed ABI-1 to the existing 247 line that feeds aeration basin | as
shown on 00C16].

b.  Connection of proposed ABI-2 to the existing 24" line that feeds acration busin 2 as
shown on 00C161.

¢, Connection of prepesed ABE-3 to the existing 277 line that feeds seration basin 3 as
shown on 00C161,

d.  Connection of proposed ABE-4 to the existing 307 line that feeds scration basin 4 as
shown on 00C161.

4. Secondary Clarifier inlluent

a. Connection of proposed SCI-1 to the existing 30" sccondary clartfier 3 inltuent as
shown on 00C162,

b,  Conneciion of proposed SCI-2 to the existing 30" secondary clartfier 4 inltuent as
shown on 00C162,

¢.  Connection of proposed SCI-3 to the existing 367 secondary clarifier influent as shown
on H0C162.

d. Connection of proposed SCI-4 to the existing 36” secondary clarifier influent as shown
on 00C162.

5. Return Activaled Sludge

a. Connection of proposed Secondary Clarifier No. | to the proposed RAS header as
shown on the process drawings.

b. Connection of proposed Secondary Clarifier No. 2 to the proposed RAS header as
shown on the process drawings.

¢.  Connection of propesed Secondary Clarifier No. 3 to the proposed RAS header as
shown on the process drawings.

d.  Connection of propesed Secondary Clarifier No. 4 to the proposed RAS header as
shown on the process drawings.

1.8 SHUTDOWNS

A.

B.

Shutdowns shall be in accerdance with Table 01 14 16-B of this Specifications section, Work
requiring service interruptions for tie-ins shall be performed during scheduled shutdowns,

Work that may interrupt normal operations shall be accomplished at times convenient to Owner
unless otherwise indicated in the Contract Documents.

I Contractor’s operations cause an unscheduled interruption of Owner’s operations,
immediately re-eslablish salisfaciory operation for Owner.

Fines and Penaliies Imposed by Authorities Having Jurisdiction:

I.  Unscheduled shutdowns or interruptions of continued safe and satisfactory operation of
Owner’s facilities that result in fines or penalties by authorities having jurisdiction shall be
paid solely by Contractor if, in Engineer’s opinion, Contractor did not comply with
requirements of the Contract Documents, or was negligent in the Work, or did not exercise
proper precautions in performing the Work and complying with applicable permits, Laws,
and Regulalions.

2. Owner or Engineer may deduct as set-offs such ameunts from payments due Contractor,

Temporary, short-term shutdowns of smaller conduits {including piping and ducting),
equipment, and systems may not be included in Table 01 14 16-B. Coordinate requirements for
such shuidowns with Engineer and Owner. Where necessary, obtain Engineer’s interpretation or
clarification before proceeding.
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PART 2 - PRODUCTS - (NOT USED}

PART 3 - EXECUTION
31 SUBSTITUTE PROCEDURES

A. Proposal of Substitute Sequencing, Shutdowns, and Tie-1ns:

i

As a substitute to the procedures indicated in this Specifications section, Contractor may
propose providing additional temporary facilities that can eliminate or mitigate a constraint
without additional cost to Owner, provided such additional temporary facilities: do not
present hazards to the public, personnel, structures, and equipment; that such additional
temporary Tactlities do not adversely affect Owner’s ability fo comply with Laws and
Regulations, pernyits, and operating requirements; that such femporary facilities do not
generate or foster the generation of odors and other nuisances; and that requirements of the
Contract Documents are fulfilied.

Engineer will consider proposals for substitute procedures after the Effective Date of the

Contract. Al Bids shall be based on the requirements of the Contract Documents, inchuding

this section,

Substitution Requests:

a.  When proposing a substitule procedure for a tie-in or shutdown or other requirements
of this section, comply with the requirements of the General Conditions and
Supplementary Conditions {regarding substiiuies} and Section 01 25 00 - Substitulion
Proceduzes.

b.  When deviation from specified sequence or procedures is proposed, Contractor’s
proposat shall explain in detail the proposed sequence and procedures and associated
effects, including evidence that Owser’s operations will not be adversely affected, to an
extent greater than originally contemplated 1n the Contract Documents, by proposed
substituiion. List benelits of proposed substitution, including benelits to Progress
Schedule.

3.2 GENERAL PROVISIONS FOR COORDINATING WITH OWNER’S OPERATIONS

A. When possible, combine multiple tie-ins into a single shutdown 1o reduce impacts on Owner’s
operations and processes.

B. Operation ol Existing Syslems and Equipment during the Work:

i.

2.

Do not shut off or disconneet existing operaling syslems or equipment, unless accepted by
Engineer in writing,

Operation of existing systems and equipment will be by Owner ualess otherwise specified
or indicated.

Where necessary for the Work, Contractor shall seal or bulkhead Owner-operated gates and
valves to prevent leakage that may affect the Work, Owner’s operalicns, or both.

Provide tempoerary watertight plugs, bulkheads, and line stops as necessary and as required.
After completing the Work, remove seals, plugs, bulkhead, and line stops (o satisfaction of
Engineer.

C. Bypassing:

1.

Diversion of flows around treatrnenl processes s nol alfowed.

D. Performing the Work of this section constitutes Contractor’s approval of underlying work and
field conditions prevailing at the time of the Work.

3.3 PREPARATION

A. Coordinate preparations for removals with requirements of Section 01 73 29 - Cutting and
Patching and Section 02 41 00 - Demolition, as applicable.

B. Shutdowns - General Preparation:

i.

Coordinate shutdowns with Owner and Engineer.
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Submit shutdown planning Submittals and shutdown notification Submittals in accordance
with this Specifications section’s “Submittals™ Article,

Furnish at the Site, in close proximity to the shutdown and tie-in work areas, tools,
malerials, equipment, spare paris, both temporary and permanent, necessary to successfully
perform the shutdown. Complete to the extent possible, prefabrication of piping and other
assemblies prior to commencing the associated shutdown, Demonstrate to Engincer’s
sutisfaction that Contractor has complied with such requirements before commencing the
shutdown.

Engineer shall have no duty to Contraclor to advise Contractor of nadeguale preparations
by Contracior; Contractor is solely responsible for the means, methods, procedures,
techniques, and sequences of construction.

END OF SECTION

11 Plant | and Plant 1I WAS Wasting None. [-la 8 Dours
2-1 Plant lI WAS Wasting Plant 1 WAS Wasting. i-ib 8 hours
3-1 Plant | WAS Wasting Plant 11 WAS Wasting, 2-la, 2-1hb B hours
4-1 CS service to the Sand Filters Filters to stay in service. 3-la, 3-1b 6 hours
34l PW service to the fire hydramt Al 4-la, 4-1h 6 hours
Plant |I Basin 3 and Clarifier 3 for Plant 1. 3 weeks
charifier influent connection to an eration Basing 1, 2 an Basin 3 o
; larifier infl ¢ Plant 1l A Basins 1, 2 and 3¢
proposed secondary splitter structure 4. 4.c remain oul
and switching to new RAS header, Ptant 11 Clarifiers |, 2, and 4. of service.
Plant | Basin 4 and Clarifier 4 for 3 weeks
ciuriﬁcr{inﬂucn{ljconnc;:_;iton l;) : Plant L. i Rasin 4 to
proposed secondary splitter structure _ . L .d. remain oul
5 and swilching to new RAS header. Plant 1 Aeration Basins! and 2. 4d. of service.
Also to connect 367 raw sewage, RS-3, | Plant 1l Acration Basin 5. 2
to the proposed ABI splitter. Plant 1 Clarifiers 1, 2, and 3.
Basin 3 remains out of service.
Plant I Basin 2 and Clarifier 2 for Plani 1. 3 weeks
clarifier influent cunncglmn o Plant 11 Aeration Basins 1. 1h Rasin 7 to
3 proposed secondary splitter structure i ] remain oul
and switching to new RAS header. Plant 1l Acra‘tton Basins 5 and 6 4.b. of service.
Basin 3 and 4 remain out of service. Plant Il Clarifiers 2, 3, and 4.
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Frairie Creek Wastewater Treatment Plant Aeration Basin Expansion
COORDINATION WITH OWNER'S OPERATIONS

HHBE R IO

Plant  Basin 1 and Clarifier 1 for 3 weeks
clarifier influem connection to Piant 1. 24 Basin 1 1o
pi‘()po:’i{:}d ss:cundary splitter structure Plant 1l Acration Basins 5 and 6. 4'_ ' remialn out
and switching to new RAS header. Plant 11 Clarifiers 2, 3, and 4. - of service.
Basin 2, 3, and 4 remain out of service.
Plant | Splitter to disconnect the 307 Plant 1. 2 weeks
raw sewage ine and make other Piant 1i Acration Basins 5, 6, and
unprovements lo splitter. 7 using the 2 existing 247 raw e
Basin 1, 2, 3, and 4 remain out of’ sewage lines and the existing 36"
service, riw sewage line,
Grit removal efflzent box taken out of P weeks
service to make 307 proposed .
conneciion and other box Plant .
improvements. Plani 1] basins 5, 6, and 7, using Le
Basin 1, 2, 3, and 4 remain out of existing 24" raw sewage lines.
service,
The two cxisting 247 raw sewage Hines | Plam 1.
to imake new 307 connections from the | prani 11 Aeration Basins .6, and .
grit removal efflvent channel. 7, using 30” and 36” raw sewage ,,. ’ 2 weeks
Basin 1, 2, 3, and 4 remain out of tines from the grit removal b
service, effluent.
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SECTION 01 14 19
USE OF SITE

PART 1 - GENERAL

1.1

1.2

i.3

SUMMARY

1. Seciion Includes:Restrictions on Contractor’s use of the Site and premises.
2. Restrictions on use of existing buildings and structures, including:

a. Permanent utilities and sanitary factlities.

b.  Existing hoisting equipment.

B. Scope:

I.  Contractor shail provide al) labor, malertals, equipment, tools, and incidentals shown,
specified, and required to comply with restrictions on Contractor’s use of the Sise and other
arcas,

2. Comply with requirements of the General Conditions, as may be modified by the
Supplementary Conditions, regarding the Contractor’s use of the Site and other areas.

SUBMITTALS

A, Action Submitials: Submii ihe following:
1. Shop Drawings:
a. Site plan showing proposed localion of field offices, storage trailers, staging and
laydown areas, temiporary sanitary facilities, fuel and o1l storage, fueling location, bottle
gas storage facilities, and other areas Contraclor proposes to ocetpy.

B. Informational Submittals; Submit the foliowing:

1. Notices of Condition:

a.  Notice of condition of Owner’s existing hoisting equipment that Contractor proposes to
use, together with written evaluation of condition of equipment including condition of
equipment’s safety devices. I corrective work is necessary or advisable, transmit
concurrently with the Submiltal Contractor’s Change Proposal for remedial work, in
accordance with Section 01 26 00 - Conlract Modilication Procedures.

2. Hoist Manufaclurer’s Reports: Submil written report of resulis of each visit to Site by
equipment manufacturer’s service technician, including purpose and time of visit, tasks
performed, and results obtained.

3. Qualifications Statements;

a. Identification by name, and qualifications and experience of, person Conlractor
proposes as Contractor’s operator of Owner’s hoisting equipment.

USE OF PREMISES

A. Limit use of premises at the Site to work areas shown or indicated on the Drawings and as
specified in this Section. Do not disturb portions of the Site beyond areas of the Work.
1. Limits:

1) Confine construction operations to the Limits shown on the drawings.

a. Confine storage of materials and equipment, and locations of temporary facilities to the
following areas:

1) Laydown areas within the Limits of Disturbance shown on the Civil drawings.

2)  Contractor's gang boxes and storage containers for tools in active use in the Work
may be kept in reasonable quantity in the work areas as long as such items do not
obstruct access to the facilities by Owner or occupants.

3) Do not store tems of any sort, whether temporarily or otherwise, in stairways and
ramps, whether existing or under construction,

b, Do not enter the following areas:
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1) Areas outside of the work areas indicated in Paragraph A.1.a of the “Use of
Premises” Article in this Specifications section, and outside of work areas
indicated on the Drawings.

2. Prohibitions:

i,

Do not use the Site for the following:

1) Conducting Contractor’s business not rejated to the Project or other work for
Owner.

2)  Overnight lodging or other, non-work use of the Site by workers or others for
whom Contraclor is responsibie, whether housed i recreationat vehicles, olther
vehicles, tents, quarters in field offices or Contractor-fumished temporary
structures, or in work areas, 1s unaceeptable,

3. Access 1o Site, Access Roads, Parking Areas, and Haul Routes:

i.

Refer to Section 01 55 13 - Access Roads and Parking Areas.

B. Use of Existing Buildings and Structures: Mamtain existing buildings and structures in weather-
tight condition threughout construction unless otherwise indicated in the Contract Documents.
Protect buitdings, structures, and occupants during construction,

I, Use of Ixisting Utilities, Sanitary Facilities, and First-aid Facilities:

i,
b,

e

2 Ca
&

!"*

[+

Refer to Section 01 51 05 - Temporary Utilities.

Do not use permanent sanitary facilities, whether provided under the Project or existing

prior to the Project, at the Site.

Do net use permanent ielephone, Interact, or other communications utiitics and

facilities at the Site, regardiess of whether such services and facilities were provided

under the Project or exisied prior lo the Project, excepl in cases of emergency.

Do not use Owner’s or occupants” first-aid facilities, except in cases of medical

emergency. Prompily replenish used items and supplies with ilerms identical to those

used.

of Elevators: None available for Contractor use.

of Owner’s Hoisting Equipment and Access to Work Areas for Loading:

General Provisions:

1) For each of Owner’s hoisting systems used by Contractor, Contractor shall
thoroughly check the equipment and submit to Engineer written certification that
Contractor believes the equipment is sufficient for the intended use and that all
safety mechanisms are in place and operating. If existing equipment has one or
more deficiencies, notify Engineer before attempting to use such equipment.

2)  When one or more deficiencies are noted in existing hoisting equipment prior to
Contractor’s use thereof, Owner may authorize Contractor to perform remedial
work on the hoisting eguipment under a Change Order or allowance authorization
(if any).

3)  Contractor’s person operating Owner’s hoisting equipment shall be experienced
with and gualified in using such equipment. Assign one person to operate Owner's
hoisting equipment and advise Engineer i writing of the identity and experience of
the designated person,

4) Following completion of Contractor’s use of Owner’s hoisting cquipment, remedy
dumage and wear caused by Contracior’s use of equipment at no cost 1o Owner,
Perform field quality control 1esting and inspections as indicaled in Article 3.1 of
this Specifications seciion; il nol indicaled in Article 3.1, perforn ficld quatity
contred tests as mutually agreed upon by hoisting equipment manufacturer’s
service technical and Engineer. Submit resulls of field quality control testing to
Engineer.

Conltractor may use Owner’s hoisting equipment as follows:

1) None unless speciftcally approved by Owner during Construction.

Contractor may use the hoisting equipment and access ways indicated above lor

moving materials and eguipment during construction. Hoisting equipment shali be

available to Owner and occupants at all times unless otherwise arranged with Owner
and Engimeer. Do not load hoisting eguipment beyond posted capacity.
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C. Promptly repair damage to premises, including existing structures, finishes, equipment, and
other featurcs, caused by construction operations. Upon completion of the Work, restore
premises to specified condition; if condition is not specified, restore to pre-censtruction
condition.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)
END OF SECTION
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PART 1 -

SECTION 01 22 00
MEASUREMENT AND PAYMENT

GENERAL

1.1  SUMMARY

A, Section Includes:

i.

2.
3.
4

Greneral requirements applicable to all bidi/pay items.

Creneral provisions on unit prices and quantities,

Creneral provisions on lump sums.

Listing of the various bid/pay ilems in the Project, logether with criteria for measuring Uni
Price Work for payment.

B. Related Requirements: Include, but are not necessarily limited to:

.
2

Section 01 26 00 - Contract Modification Procedures,
Scction 01 29 76 - Progress Payment Procedures.,

1.2 REQUIREMENTS APPLICABLE TO ALL BID/PAY ITEMS

17 wn

A, In this Section and elsewhere in the Contract Documents, the terms “bid stem”, “pay item”,
“bid/pay item”, "Ttem” followed by a number designation, “this item”, and the like all have the
same meaning, and refer to one or more specific elements of the Contract, established for pricing
and payment, as indicaled in the Bid Form and in the Agreement (or exhibit to the Agreement) at
the time the Contract was signed by the parlies,

B. This Article applies to all bid/pay items in the Contract.

C. Prices - General;

L.

[ B¥

The bid/pay iiems lisied starting with Article £.5 of this Section refer to and are the same
bid items listed in the Bid Form and included in the Conlract, and constitute all bid/pay
items for the Work ai the fume the Contract was signed by the parties.

No direct or separate payment will be made, outside of the bid/pay items in the Contract, for
the following: providing miscelaneous temporary or accessory materials or equipment,
temporary works, lemporary construction facilities, Contraclor’s project management,
superintendence, and similar costs for Subcontractors or Suppliers; bonds and insurance;
schedules and schedule updates; coordination (with: Owner’s operations (including, but not
limited to, lockout/tag-out procedures), other contractors, utility owners, owners of
transportation facilities, adjacent property owners and occupants, authorities having
jurisdiction, Subcontractors and Supplicrs, and others with whom Centractor is to
coordinate the Work); information technology systems required by the Contract Documents;
Submiltals; photographic documentation; Project meetings; Contractor’s hazard
communicatien program; Contractor’s compliance with environmental procedures for
Constituents of Concern (including spili control and countermeasures plans and
impiementation); professional services (reguired for Confractor’s means and methods of
construction, and for delegated designs required by the Contract Documents); obtaining and
comptying with permits and licenses; temporary utilities (inchuding electric power, water
supply and disposal, fuel, and communications); temporary lighting; temporary fire
protection; temporary enclosures and HVAC, temporary sanitary facilities; temporary {irsi-
aid facilities and services; Contractor’s field offices and sheds, Engineer’s field offices
{(when required elsewhere in the Contract Documents); temporary vehicular access and
parking {including access 1o the Site, temporary access roads and parking, onsite trafiic
controls lor constructlion raffic, and offsie haul routes); traffic conlrol of non-construction
vehicular and pedestrian traffic; temporary controls (including temporary erosion and
sediment controls, noise control, control of storm water, surface water, and groundwalter,
pollution controls (including solid waste control, water pollution conirol, and control of
atmospheric pollution), dust control, pest and rodent controls, oder controls, and other
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temporary conirols required by the Contract Documents}; temporary security for the Work;

temporary barriers; Project signage (when required elsewhere in the Contract Documents);

delsvering, bandling, and storing materials and equipment to be incorporated into the Work;
layouts and surveys for the Work; construction equipment, machinery, teols, and vehicles;
safety and profection; Sie maintenance during construction; ¢leaning and removal and
disposal of waste and debris; checkout and startup; testing and other guality control
activities required by the Contract Documents; record documents, operation and
maintenance data; warranties; spare parts and extra malerials required by the Conlract

Documents; instruction of facility personnel as required by the Contract Documents;

commissioning {when required elsewhere in the Contract Documents); Coniractor’s

correction period, Contractor’s general warranty and guarantee; Conltractor’s
indemnification obligations; other labor, cost, or effort required by (he General Condilions
and Supplementary Conditions, Division 01 Specifications, and other requirements of the

Confract Documents.

Price Escalalion:

a.  Unless expressly indicated otherwise in the Contract Documents, Owner is not
obligated to change the stipulated prices {including lJump sums, unit prices, and
allowances) that are all or part of the Contract Price because of escalation of costs when
there is no corresponding change in the Contract Times.

b. Changes i the Coniract Times do not necessarily entitle Contracior to a change in
Contract Price due to escalation.

¢. Shouid Contractor claim a change in Contract Price for one or more stipulated price pay
items without a corresponding change in scope, extent, or quality in the associated
Work, prior te receiving any such change in Contract Price, Contractor shali submit
with Contractor’s associated Change Proposal, documentation satisfactory to Engineer
suppoerting and documenting that Contractor’s costs have increased because of delays
beyond Contractor’s control within the associated change in Centract Times included in
such Change Proposal.

Compensation for all services, labor, materials, and equipment shal! be included in prices

stipulated for the lump sum bid/pay items m the Conlract.

The lump sum price in the Contract shall include an amount considered by Contractor as

sufficient for alt overhead and profit for cach separately identified bid/pay item.

D. Contract Price, Payment Procedures, and Related Matters:

I.

o)

5.

Contract Price: The Contract Price, as apportioned among bid/pay items in the Contract, is
indicated in the Agreement and any associated exhibits thereto and may be modified by
Change Order.

Payments to Contractor: Refer to the General Conditions (as may be modified by the
Supplementary Conditions), the Agreement {including provisions on retainage, if any), and
Section 41 29 76 - Progress Payment Procedures, among other applicable Coniract
Docwnents.

Schedule of Values: Refer to the General Conditions {as may be modificd by the
Supplementary Condilions) and Section 01 29 73 - Schedule of Values,

Procedures for Changes in Contract Price: Refer to the General Conditions (as may be
modified by ihe Supplementary Condilions) and Section 01 26 00 - Contract Modification
Procedures.

Defective Work is not eligible for payment.

1.3 GENERAL PROVISIONS ON UNIT PRICES AND QUANTITIES

A, Quantities:

Quantities of Uit Price Work indicated in the Bid Form and in the Contract (at the time the
Agreement was signed by the parties} are estimates for purposes of pricing and comparnson
of Bids.

2. Owner does not represent, either expressly or by implication, or agree that the nature of
materials encountered below ground surface or in concealed areas, or actual quantities of
Unit Price Work required, will correspond with the quantities in the Contract at the time the
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Agreement was signed by the parties. Owner reserves the right to increase or decrease
quantities, and to climinate quantities, as Owner may deem necessary or as may be
necessary due to Site conditions encountered.

3. Adjustment of Unit Prices Due to Variation in Quantities:

a.  Provisions, if any, regarding adjustment of unit prices due to variations in actual
quantities (eligible for payment) from the estimated quantities in the Contract
{including quantities st the time the Agreement was signed by the parties and as
subsequently modified by Change Order} are in the General Conditions, as may be
modified by the Supplementary Conditions,

1) Engineer’s review for possible unit price adjustment, when provision for such
adjusiment 1s expressly indicated in the Contract, will be at a time Engineer deems
reasonable and proper.

2) When the Supplementary Conditions establish that, to be eligible for an adjustment
in the unit price, a pay Hem of Umt Price Work must have a total computed,
extended price (at the time the Agreement was signed by the parties) egual to or
greater than a specilied percentage {stipulated in the Supplementary Conditions} of
the total Contract Price (at the time the Agreement was signed by the parties), and
the total extended price of such pay item does not exceed the stipulated percentage
of the Contract Price, then the associated pay item will be paid at the unit price in
the Contract without adjustment for variations in actual quantity.

4. Quantities eligible for payment will be actual quantities furnished and instalied (as
applicable) in accordance with the Contract Documents, within the pay limits shown or
indicated, as measured by Engineer (or other entity so empowered in the Contract
Documents) and recomimended for payment by Engineer.

5. At Contractor's expense, Contractor may independently verify quantities measured by
Engineer for payment. Should Contractor disagree with quantities measured and
recommended for payment by Engineer, submit appropriate Change Proposal (appealing
Engincer’s measurements} indicating the specific reasons for Contracior’s appeal, with
detailed reasons therefor and associated calculations and estimates, m accordance with the
Contract Documents.

6.  Quantity Overruns:

a.  When the quanlity of a pay item of Unit Price Work eligible for payment exceeds the
pay ilem’s quantity included in the Contract, Owner will pay {or quaniities that exceed
those i3 the Contract only while the estimaled tolal payments lo Contractor under the
Contract will not exceed the Contract Price. Otherwise, a Change Order is required to
medity the associated quantity in the Contract, thus changing the Contract Price.

7. Except as miay be established elsewhere in the Contract Documents, make no claim for
anticipated profit, loss of prolit, damages, or additional compensation ansing {rom
difference between quantities of Unit Price Work eligible for payment and the estimated
guantifies in the Contract.

B. Measuring for Payment:

I. At Engineer’s option, Engincer may delegate 1o Resident Project Representative (RPR} (if
any), some or all of Engineer’s responsibilities for measuring Unit Price Work eligible for
payment.

2. Unless expressly indicated otherwise in the Conlract Documents, measurements will be in
United States standard measurements.

3. Unless indicated otherwise elsewhere in the Contract Documents, guantities of Unit Price
Work eligible for payment will be rounded to the nearest whole number.

4.  Assistance with Measurements:

a.  Assist Engineer and Residenl Project Representative (RPR) (if any), by providing
measuring equipment, labor, and survey personne! necessary 10 measure guantities
eligible for payment.

3. Quantities eligible for payment can be adjusted by Engineer to correct quantities inchuded in
Contractor’s prior payment requests, and for incomplete or defective Unit Price Work. Such
corrections are at Engineer’s sole discretion.
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L4 GENLERAL PROVISIONS ON LUMP SUM ITEMS

A, Progress payments for Work paid on a lumip sum basis will be based on Engineer’s estumate of
the Work (in accordance with the Contract Documents) performed through the end of the
associated pay period, based on the Schedule of Values accepted by Engineer in accordance with
the Congract Documents.

B. At its sole discretion, Engineer may correct amounts of lump sum Work included in prior
payment requests based on iinproved data or information avaitable 10 Engineer, or Engineer’s
knowledge or reasonable belief that Work is incomplete or defective.

1.5 BID/PAY ITEMS - GENERAL CONTRACT

A. ltem 1 - Mobilization and Demobilization:

}.  Measurement: In accordance with the Contract’s provisions on Schedule of Values and

progress payments for hump sum Work.

2. kem Includes:
Work and activities indicated in this provision are intended as illustrative for purposes
of scope and payment and do not represent @ complete list of all preconstruction
activities and Submittals, or all Work or activities required by the contract for
mobilization and demobilization,
Mobilization Work paid under this item will inchude:

i,

[

1)
2)
3)
4)

3)
6)

7)
8)
9)

Obtaining Owner’s acceptance of proposcd Subcontractors and Suppliers and
entering nto subcontracts and purchase orders needed Lo start the Work,

Preparing and oblaining Engincer’s approval of Shop Drawings required in Section
01 14 19 - Use of Site,

Preparing and oblaining Engineer’s acceptance of schedules, including Progress
Schedule, Schedule of Submilials, and Schedule of Values.

Preconstruction conference(s) required by the Contract Documents.
Preconstruction photographic documentation.

Establishing Contractor’s Site-specific health and safety plan, preconstruction
activities needed to start implementing Contractor’s safety programs, and verifying
status of iraining of construction workers and personnel and condition of
construction equipment, machinery, and tools.

Submitting acceptable emergency contact information

Obtaining required permits needed to start the Work.

Initial establishment of tenyporary utilities and temporary facilities.

10} Establishing Contractor's field office and sheds, Contractor’s storage arcas, staging

and laydown areas, and other arcas necessary to perform the Work.

11} initial establishment of construction vehicular access to the Siie, parking needed

for construction, and offsite haul routes.

12} Establishing construction equipment, machinery, and tools at the Site.

13} Providing initial temporary controls.

14} Temporary security nceded to start Work at the Site.

15} Performing preconstruction assessments and condition surveys required by the

Contract Documents.

16} Other mobilization acceptable to Engineer,
Demobilization Work paid under this item will include:

B

2)
3)

4)

Performing post-construction assessments and condition surveys required by the
Contract Documents and associaled remedial Work, if any.

Removal from the Site and adjacent areas of excess materials and equipment.
Removat of temporary controls, temporary facilities, temporary barriers, and
similar materials and equipment.

Removal of temporary access roads and parking areas not part of permanent
pavement or otherwise allowed to remain by Owner, including temporary traffic
controls established for construction vehicles and equipment.
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5) Removal of all field office and sheds, storage areas, staging and faydown areas,
and other areas needed to perform the Work and restoration of such areas.
6) Removal from the Site of all construction equipment, machinery, icols,
Contractor’s conlainers, temporary fuel storage tanks, and similar items.
7 Closcout of permits on which Contractor is a permittee 0r co-permitiec.
&)  Final cleaning.
9 Furnishing required wairanty bond, if any.
10} Furnishing required closeout documents,
11) Other costs and effort by Contractor for demobilization.
d.  Other cost and Work are under other bid/pay items in the Contract,
Payment: Lump sum price for this ilem will be full compensation for all mobilization and
demobilization required and needed for the Contract, not included under other bid/pay items
o contracts.

B. ltem 2 — Trench Safety and Shoring:
1. Measurement: In accordance with the Contract’s provisions on Schedule of Values and
progress payments for lump sum Work.
2. kem Includes:

a. Al applicable french safety and shoring investigation, design, permi{s), apparatus,
installation, mainlenance, removal, and related work {0 meet apphicable laws and
regulations and requirements of Section 31 23 16.43 Temporary Support of
Excavations.

3. Payment: Lump sum payment for this ilem will be full compensation for completing the

Work, as shown and indicated in 1the Contract Documents.

C. ltem 3 — Stormwater Pollution Prevention Plan:
1. Measurement: In accordance with the Contract’s provisions on Schedute of Values and
progress payments for lump sum Work.
2. Bemw Includes:

a. Al applicable SWPPP work including design, malerials and equipment, installation,
maintenance, removal, and related work to meet applicable laws and regulations and
requirements of the Contract Drawings and Specifications,

3. Payment: Lump suwimn payment for this ilem will be full compensation for completing the

Work, as shown and indicated in the Coniract Documents,

D. Item 4 - 24-inch Diameter Dritled Concrete Pier, complete in place:
I, Measurement: per vertical linear foot of installed drilled concrete pier, 24-inch diameter.
2. Hem Includes:

a.  AH work, materials, equipment, and labor associated with installation of drilled
concrete piers in accordance with the Contract Drawings and Specifications inchuding
but not limited to:

1) Concreie
2) Rebar
3)  Drilling rig mobilization, operation, demobilization
4)  Surveying of piers
5)  Associated labor
3. Payment: Unit price per vertical Hinear foot for this ilem will be Tull compensation for all
24-inch diameter drilled concrete piers, complele in place as shown and indicated in the
Contract Documents or direcled by Engineer.
H. ltems 5A through 5C — Conerete Surface Repair:
I, Measurement: per square foot of repaired swrface.
2. Bee Section 43 0F 30 Repair and Rehabilitation of Existing Construction for item
definitions.
3, Payment: Unit price per square foot for this item will be full compensation for all concrete
surface repair as shown and indicated in the Contract Documents or directed by Engineer.
F. [tem 50} - Reinforcement Replacement:
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Measurement: per linear foot of replaced reinforcement.

frem Includes:

a.  AH materials, equipment, and labor fo replace reinforcement inclusive of specified
coatings and connection o existing rebar. See Section 03 0] 30 Repair and
Rehabilitation of Lxisting Construction for related requirements.

3, Payment: Unit price per linear fool for this item will be full compensation for all

reinforcement replacement as shown and indicated in the Contract Documents or directed

by Engineer,

I —

o

Itam 6 — System Integration Services as required in Division 40:
1. Measurement: In accordance with the Contract’s provisions on Schedule of Values and
progress paymeants for lump sum Work.
2. Bem Includes:
a. Al professional services of the System Integrator as specified in Division 44, including
but net limited to:
1) Programming
2)  Configuration
3)  Testing and Startup
4)  Documentation
5) Training
b.  This item does not include cost of any materials or equipment to be incorporated mto
the Work,
3. Payment: Lump st payment for this ilem will be full compensation for compleling the
Work, as shown and indicaied m the Contract Documents.

H. ltem 7 - Construction of entire Project U2100 work excluding other Bid items:

i. Measurement: In accordance with the Contract’s provisions on Schedule of Values and
progress payments for hunp sum Work.

2. hem Includes:
a.  Construction of treatment sfructures, yard piping, clectrical improvements, and

silework,

b. Al work on this project excluding other Bid Ttems.,

3. Payment: Lump sum payment for this item will be full compensation for completing the
Work, as shown and indicated in the Conltract Documents.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 25 00
SUBSTITUTION PROCEDURES

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Requirements applicable to all substitution reguests,
2. Provistons specific o Contractor’s substitution requests for:
&, Maierials and equipment to be incorporated into the Work,
b.  Methods, procedures, and sequences indicated in the Contract Documents.

B. Scope:

I.  Contracter shall provide ail labor, matertals, equipiment, tools, services, and incidentals, and
pay all costs assoctated with requests tor approval of substitutes.

2. Where the Contract Documents expressly indicate that substitutes are not allowed, are
unacceptable, or time-barred, do not submit substitution requests for such itenms or
procedures,

3, Requirements for Contractor’s proposal of “or-equads”, where allowed by the Contract, are
in Section 01 62 00 - Product Options, and the General Conditions, as may be modified by
the Supplementary Conditions,

C. Related Requirements:
I.  include, but are not necessarily limited to:
a. Section 01 26 04 - Coniract Modification Procedures.
b.  Section 01 62 00 - Product Options.

1.2 REFERENCES

A, Terminology:
I.  The following terminology, although not indicated with initial capital letters, has the
following meaning in this Section;

a. “Or-equal” and “or equal” each means material or equipment items to be incorporated
into the completed Work as a functioning whole, or method, procedure, or sequence
that, in Engincer’s sole opinion, are equivalent to that shown or indicated in the
Contract Documents,

b, “Substitute” means a proposed malerials or equipment Lo be mcorperated into the
completed Work as a funciioning whole, or a proposed construction method, procedure,
or seguence that is not, in Engineer’s sole opinion, equivalent to the associated, similar
material or equipment item or method, procedure, or sequence shown or indicaled in
ihe Contract Docurments, but accomplishes the same or similar purpose. Unless
expressly indicated otherwise in the Contract Pocuments, Contractor’s proposals for
“value engineering” (and siintlar terms) are subslitutes.

“Substitution request” means Contractor’s written request for Engineer’s approval of a
proposed substitute, in accordance with this Section. Substilution requests are separale
from Shop drawings and other Submittals required by the Contract Documents.

1.3  SUBSTITUTES - GENERAL

A, This Article applies to all substitutes and substitution requests, whether for substitute materials
or eguipment, or for substitute methods, procedures, or sequences.

L

B. This Section expands on the provisions on substitutes in the General Conditions, as may be
maodilied by the Supplemeniary Conditions,

C. Time Limits for Submiiting Substitution Requests:
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1. Where the Contract allows Contractor’s substitution requests, such proposals will be
considered by Engineer only during a period of 60 days after the date the Contract Times
start to run, unless otherwise indicated.

2. Substitution requests will be accepted for consideration by Engineer after the time limit
indicated in the paragraph above this, when materials or equipment shown or indicated, and
all associated “or-equals”, arc either:

a.  Unpavailable; or
b. Despite Contracior’s due diligence, are unavailable in time for the Work to be
completed within the Conatract Times,

3. The foregoing notwithstanding, substitules will not be approved when received by Engincer
after Contractor has commenced the associaled Work at the Site, where approval of the
substitute would require rework or removing Work aheady instalied.

. Design Professional;

1. Engineer is responsible for design of the completed Project as a functioning whole and has
responsible charge of the Project except for Work for which design responsibility is
expressly delegated by the Contract Documents.

Do not retain services of any third-party destgn professional 1o prepare modifications of
Engineer’s design of the completed Project as a functioning whole without Engineer’s
express, written consent via an appropriale Coalract modificalion sctting forth appropriate
performance and design erileria for delegaling the design of the substitute,

T3

E. Coalractor’s Representations:
1. In submitting each substitution request, Contractor represents that:

a. Contractor has read and understands the Contract’s provisions on substitutes, as
indicated in the Generat Conditions, as may be modified by the Supplementary
Conditions, this Section, and elsewhere in the Contract Docunients.

b. Substitution request is complete and includes all documents and mformation required
by the Contract Pocuments.

¢, Contractor certifications required by the General Conditions, as may be modificd by the
Suppiementary Conditions, and this Section are valid and made with Contractor’s full
knowledge, information, and belief.

d.  Contractor will provide the same or betler guarantees and wamranties for substitule as
for the specified materials, equipment, methods, procedures, and scquences (as
applicable),

e.  Conlractor waives all rights for increasing the Coniract Price or exiending the Contract
Times, relaled to the substitute, that subsequently may become apparent to Contractor
after issuance of the associated Conlract moditication instrument approving such
substitule, except lor those associated with differing subsurface or physical conditions
or discovery of a previously unloreseen Hazardous Environmental Condition associated
witl the Work involving the approved subsiitute.

F.  Submittal of Substitution Reguests - General:

I.  Substitution requests must be submitted by Contractor. Engineer will not accept or review
substitution requests from prospective or bona-fide Subcontractors or Suppliers.

2. Submit separate substitution request for each proposcd substitute.

3. Subnut substitution requests in accordance with requirements for Shop Drawings and other
Subntials, as indicated in the General Conditions, as may be modified by the
Supplementary Conditions, Section 01 33 00 ~ Submitlal Procedures, and Section 01 31 26 -
Electronic Communication Protocols.

4. Do not submil substifution requests as any ol the Tolowing {such substitution requests witl
be returned by Engineer without review):

a. Shop Drawing, Sample, or other Submittal.

b. Reguest for approval of an “or-equal”.

c. Reguest for inlerpretation (RF1) or clarification.

d. Change Proposal without all other, required substitution request elements indicated
below.
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e. Other oral or written communication not in accordance with this Section.

5. Each substitution request shall include;

a.  Transmittal letter (one per substitution request} expressly indicating the communication
is a substitution request.

b. Completed substitution request form, on the form attached to this Section.

¢.  Certifications and written represemations required by the Contract Documents to
accompany substitution reguests,

d. Oiker information: (1) required elsewhere i this Section and in other clements of the
Conltract Documents, and (2) deemed appropriate by Contractor 10 support Contractlor’s
substiiulion request.

6.  When Engineer requires additional information to evaluate a substitution request, furnish
such informaltion within five days of receipt of Engineer’s request, unless additional time is
granted by Engineer, in writing,

7. Engineer and Owner have the right to rely upon the completeness and accuracy of
information, docuiments, certifications, and represeatations in Contractor’s substilution
request. Contractor accepts full responsibility for completeness and accuracy of substitution
requests {except for Engineer’s professional liability).

G, Engineer’s Review of Substitution Requests;
I.  Engmeer has no obligation 10 approve any substitute.
2. Substitutes will not be approved unless all of the following are satisfied for the associated
substitute:
a.  The Contract supports submitlat of such subslitution request; and
b.  Substitute is reasonably consistent with Engineer’s design intent for the Project as a
completed, functioning whole; and
c.  Asindicated in Paragraph 1.3.A.3 of this Seclion.
d. Subsutute will not have an adverse effect on the work of other contractors, or existing
or praposed construction; and
e. Substtution request is complete in accordance with the Contract Documentis and
Engineer’s requests, and
£ Owner agrees to the substitute; and
g.  Associated changes in Contract Price and Contract Times, if any, are accepiable to
Owner.
3. Engineer is not obligated to approve any substitute where such approval is conditioned on
an increase in the Contract Price, the Contract Times, or both.
4. Timeliness of Engincer’s Review:

a.  Alow not less than 21 days for Engineer’s review of each substitute. Allow longer for
farger, more-complex substitutes.

b. Engineer will endeavor to perform timely review of substitution requests. However,
Conltractor is responsible for complying with the Contract Times, regardless of whether
the substitute is approved.

¢.  Where approval of a substitute would necessitate other changes to the Project’s design,
additional time, beyond that indicated above, will be necessary for Engineor’s
preparation of revisions 1o the design.

When Destgn Changes are Required with Approval of Substitule:

a. Engineer will advise Contractor promptly following Engineer’s review (and Owaoer’s
comumenl, if any} on substitulion request 1o indicate whether the substitute will be
aceeptable. Enginewr’s advisory to Contractor will indicate whether changes m
Engineer’s design are necessary and include a preliminary estimaie of Engineer’s fee
and time required for modifying the design and preparing an associated Proposal
Request o Contraclor.

b. Engineer’s preliminary estimates of fee and time for design modifications will be
prepared in good faith, but are not binding on Owner or Engineer.

¢. Contractor shall reimburse Owner for costs incurred by Owner Tor design modifications
necessitated by approval of substitute. Owner may deduct such amounis, as one or
meore set-offs, from payiments due Contractor under the Contract.

h
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Upon Contractor’s receipt of Engineer’s estimate of fee and time for design
medifications, contractor shall advise Engineer, in writing, within three days whether
Contractor will continue pursing approval of the substifute,

Request 1o Contractor,

Engincer may reject 8 substitute that would require substantial changes in the Project’s
design.

H. Approval of Substitutes:
1. Substitutes are approved only via issnance of an appropriate Field Order or Change Order in
accordance with Section 01 26 00 - Contract Modification procedures, and the General
Conditions, as may be modified by the Supplementary Conditions.

o]

Approval of a substitute does not relieve Contractor from obligation to comply with the

Contract Documents, including submitting Shop Drawings, Samples, and other Submittals
in accordance with the Contract Pocuments.

1.4 SEBSTITUTE MATERIALS AND EQUIPMENT

A, In addition to other requirements of this Section and elsewhere in the Contract Documents,
substution requests for substitute matertals or equipment shall include;
1. Manufacturer and Location:

i,

b.

C.

®

2

a0

™h 6

h.

Name and address of manufacturer of the proposed subsiitute. Indicate country where

manufacturer is incorporated and owned.

Companies and brands owned by or affilisted with manufacturer,

Name of manufacturers of priacipal component items, such as motors, bearings, and

simmiar ilems.

Location where the ilems would be manulactured, including country and address.

Indicate the total percentage of the flems” value that will be manufactured outside of the

United States and its terrilories.

Name, address, and driving distance from the Site oft

1) Manulacturer’s sales representative.

2) Nearest service center offering full array of service capabilities.

3) Warehouse or other location where spare parts for the proposed substitute are
available.

Number of years that manufacturer has actively participated the North American

market.

Proposed Materials and Equipment:
a.
b.

Model designation and quantity of each proposed for the Work.
Manufacturer’s literature Tor proposed substitute, with description of the materials and
equipment.
Performance information and representative test data.
Indication of reference standards with which materials and equipment comply.
Preliminary process and instrumentation diagrams (P&1D), where applicable.
Identification of hazardous materials, inchuding Constituents of Concern, used in the
materials and equipment, and associated permitting or Heensing required.
Manufacturer’s standard warranty and applicable, proposed spetial or extended
warranties, including indication of specific entities that will be beneficiary of such
warranties,
Complete list of proposed deviations from requirements of the Contract Documents.,
Itemized comparison of specified materials and equipiment and proposed substitute,
iidicaling;
1)  Size (physical dimensions) when: item is in use, when not in use, and space
required Tor routine and major maintenance.
2) Weight and loading at supports, when item is Tull and empty.
Materials of construction.

3. Operation requirements, mncloding:

i.

Anticipaled consumption of each item of: Electricity, other energy sources, water,
chemicals (indicate each), and other needs for operation at the Site.
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6.
7.

b. Typical labor required for operation and associated skill level.

¢. Description of remote monitoring and control capabilities, as applicable.

Maintenance requircments, including:

a.  Anticipated life in the service and enviromment required.

b. Frequency and general scope of routine and major maintenance typically necessary.

¢.  Typical labor requirements and general qualifications of persennel performing routine
maintenance.

d.  Major, associated equipment necessary for routing snd major maintenance, including
hoisting equipment type and capacity (when applicable).

e.  Availability, scope, cost, and general conditions of service and maintenance conlracts,
i any.

References for similar projects on which the materials and cquipment were used. Indicate

for each:

a. Project owner name, name of facility where installed, and name of project.

b, City, state, and counlry of instatation.

¢.  Model number/size and quantity furnished and instatled.

d.  Year of installation.

e. Coniact infonnation for owner and design professional, including telephone numbers.

Other information required by the Contract Documents.
Other information reasonably requested by Engineer.

1.5 SUBSTITUTE CONSTRUCTION METHODS, PROCEDURES, OR SEQUENCES

A, Provisions of the General Conditions, as may be modified by the Supplementary Conditions,
regarding substitutes of materials and equipment are hereby extended 1o apply to substitute
methods, procedures, and sequences as shown or indicated in the Contract Documents.

8. Inaddition to other requirements of this Section and elsewhere in the Contract Documents,
substitution requests for substitute methods, procedures, or sequences shall include:

1.

Clear identification of the method, procedure, or sequence shown or indicated in the
Contract Documents for which substitute 1s requested.

2. Detatled descnption of proposed substitule method, procedure, sequence, or combination
thereof.

3. Reasons why substitute is proposed and benefits to the Project should the substitute be
approved.

4. Detailed list of how the proposed substitute deviates from associated method, procedure, or
seguence shown or indicated in the Contract Documents.

5.  Impact of the substitute, if approved, on Owner’s or factlity manager’s operations, when the
Work is at an existing facility.

6. Effect on other contractors working at the Site, if substitute is approved.

7. Description of temporary equipment and temporary facilities needed, should the substitute
be approved, including quantity of items, capacities, performance characteristics, pernyitfing
and approvails required by authorities having jurisdiction, and proposed location at the Site.

& Written evaluation of how substitute method, procedure, or sequence complies with Laws
and Regutations,

9. Drawings illustrating method, procedure, or sequence.,

10, Materials to be used that contain Constituents of Concern or that have potential to cause or
exacerbate a Hazardous Environmental Condition.

11, Other information and data reqguired by the Conlract Documents,

12. Other information reasonably required by Engineer.
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PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 ATTACHMENTS

A, The foliowing, bound after this Section’s “End of Section” designation, are part of this
Specifications Section:
I.  Exhibit A - Substitution Request Form {one page).

END OF SECTION
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SECTION 01 26 00
CONTRACT MODIFICATION PROCEDURES
1.1 SUMMARY

A, Section Includes:
I.  This Specifications section expands upon provisions of the General Conditions, as may be
modified by the Supplementary Conditions, and includes:

a.  Reguests for interpretation.

b.  Whitten clarifications.

¢.  Minor changes in the Work and Ficld Oxders.
d.  Work Change Directives.

e.  Proposal Requests.

f.  Change Proposals,

g.  Change Orders.
1.2 GENERAL ~ APPLICABLE TO ALL PROVISIONS OF THIS SECTION

A, Submit Contract modification documents to Engineer, addressed to the contact person and
contact information indicated in Section 01 33 00 - Submitial Procedures, and 1n accordance
with Section 0] 3] 26 - Electronic Communication Protocols.

B. Retain at Contractor’s office and at the Site complete copy of each Contraet modification
document, all interpretations and clarifications, refated documents, and Engineer's response.

1.3 REQUESTS FOR INFERPRETATION

A, General,

I.  TFransmit wrilten requests Tor interpretation to Engineer. Contractor and Owner may preparc
and transmit requests for interpretation.

2. Prepare and 1ransmit request for interpretation to obtain clarifications or interpretations of
the Conlract Documents, Report conilicts, errors, ambiguities, and discrepancies in the
Contract Documents by requesling an interpretation.

3. Do not transmit request for interpretation when other [orm of communication is appropriale,
such as Submilials, requests for approvals of substitutes, notices, ordinary correspondence,
or other form of communication. Improperly prepared or inappropriate requests for
interpretation will be returned without response or action by Engineer.

4. Do not submit request for interpretation or clarification when:

a. answer may be obtained by observations at the Site; or.

b.  required information is clearly indicated in the Contract Documents; or.

¢. required information is included in industry standards referenced in the Contract
Documents or Supplier’s instructions that are consistent with the Contract Documents;
of.

d. are reasonably inferable from any of foregoing.

3. Engineer will return requests for interpretation without response for any of the following
reasons:

a.  Request is regarding one of the items addressed in Paragraphs 1.3.A.3 and 4 of this
Specifications section.

b. Request is unclear or incomplete.

¢, Reguest was answered in Engincer’s response 10 a prior request for interpretalion.

d.  Request is related to construction means, methods, techniques, procedures, or
sequences of construction that are not required by the Contract Documents.

e, Request is related to salety and proteclion matiers that are solely Conlraclor’s
responsibility,

£ Request resulied in whole or in pari to lack of adequate coordination by Contractor,
including coordination of Subcontractors and Suppliers.

g.  Requests thal are otherwise frivolous or unnecessary.,
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Should reguests be categorized by Engineer as within the limits of Paragraphs 1.3.A.3, 4, or
5 of this Specifications Section, Engineer may recommend and Owner may withhold from
paymenis due Contractor under the Contract set-off{s} sufficient to cover Owner’s costs of
Contractor’s submitial of invalid, frivolous, unnecessary, or inappropriate requests for
interpretation or clarification..

Congractor shall have sole financial responsibility for Contractor’s costs for requests for
interpretation or clarification that are submitted tate, out of sequence, or that are
UIMIECESSAry,

B. Procedure.

I.

Transmit requests for interpretation in accordance with Section 01 31 26 - Electronic
Communication Protocols, and requirements of this Specifications section. Include with
each request for interpretation a separate letter of transmittal.

I Engineer requests additional information fo make an interpretation, entity requesting the

interpretation shall transmit the information requesied within 10 days, unless Engineer

allows additional time, via correspondence referring to request for interpretation number.

Engineer will Teview and respond to requests for interpretation with reasonable prompiness.

Allow sufficient time for review and response.

Engineer will maintain log of requests for interpretation. Upon request, copy of log will be

transmitted to requestor,

Engineer’s response to requests for interpretation will be transmitied in accordance with

Section 01 31 26 - Electronic Communicalion Protocols, and requirements of this

Specilications section. Each response to a request for interpretation will include a separate

letter of transmittal.

Engineer’s response Lo each request for interpretation will be distributed to:

a. Conlractor.

b. Owner.

c. Resident Project Represenlative (RPR).

d. Engineer.

If Contractor desires to appeal Engineer's interpretation or clanification, comply with the

appeals procedure set forth in the General Conditions, as may be modified by the

Supplementary Conditions.

interpretations that One or Both Parties Believes Entails a Change to the Contract:

a. If Contractor or Owner believes that a change in the Contract Price or Contract Times
or other change to the Contract is required as a result of Engineer’s interpretation, so
advise Engineer in writing before proceeding with the Work associated with the request
for interpretation.

b. If, after this initial communication, either Owner or Contractor betieves that change in
Contract Price, Contract Times, both, or other relief with respect to the terms of the
Contract is necessary, recourse shall be in accordance with the Contract Documents.

C. Preparation of Requests for Interpretation:

I.

2.

Prepare each request for interpretation on the “Request for Interpretation” form included
with this Specifications section, or other form accepiable to Engineer.

Number each request for interpretation as follows: Numbering system shall be the Contract
number and designation followed by a hyphen and three-digit sequential number. Example:
Firsi request for interpretation on the general contract for project titled, "Contract
WWTP09" would be, “RFi No. WWTPG9-GC-001".

in space provided on form, describe the interpretation requested. Provide additional sheets
as necessary. Include text and sketches as required in sufficient detai! to describe the need
for interpretation.

When applicable, request for interpretation shall include Contractor’s recommended
resolution,

1.4 WRITTEN CLARIFICATIONS
A. General:
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tad

Written clarifications, when required, will be initiated and issued by Engineer.

Written clarifications do not change the Contract Price or Contract Times, and do not alter
the Contract Documents.

Written clarifications will be issued as correspondence or using clarification notice form
acceptable to Engineer, with additional information as required,

8. Procedure.

I

2

Engineer’s written clarifications will be transmitted in accordance with Section 01 31 26 -

Electronic Comimunication Protocols, and requirements of this Specifications section.

Each written clarification will be distributed to:

a. Contractor.

b. Owner.

¢. Resident Project Representative (RPR).

d.  Engineer.

if Contractor desires to appeal Engineer's interpretation or clarification, comply with the

appeals procedure set forth in the General Conditions, as may be modified by the

Supplementary Conditions.

Written Clarifications that One or Both Parties Believes Entails a Change to the Contract;

a. If Contractor or Gwner believe that a change in the Contract Price or Contract Times or
other change to the Conlract 1s required as a result-of Engineer’s written clarificalion,
so advise Engincer in writing before procecding with the Work associated with the
wrilten clarification,

b.  If, after this initial communication, either Owner or Contractor believes that change in
the Coniract Price, Contract Times, both, or other relief with respect to the tenms of the
Conlract is necessary, recourse shall be in accordance with the Contract Documents.

¥ Engineer’s wrilten clarification is unclear, prepare and transmit a request lor

inmterpretation in accordance witl the Conltract Documents.

1.5 MINOR CHANGES IN THE WORK AND FIELD ORDERS

A, General:
1. Field Orders, when required, will be initiated and issved by Eagineer.
2. Field Orders authorize minor changes in the Weork but do not change the Contract Price or
Contract Times.
3. Field Orders will be in the form of Engineers Joint Contract Documents Cominitice
document EJICDC C-942, “Field Order™.
4. Engineer will maintain a log of Field Orders issued. Copy of Engineer’s log of Field Orders

will be transmitted to Contractor or Owner upon reguest.

B. Procedure:

I. Field Orders will be transmitted in accordance with Section 01 31 26 - Electronic
Communication Protocols, and requirements of this Specifications section. Each Field
Order will incluede a separate letler of transmittal.

2. Each Field Order will be distributed (o the following:

a. {Contractor.

b. Owner.

¢. Resident Project Representative (RPR).

d. Engineer.

3. Field Orders that One or Both Parties Believes Entails a Change to the Contract Price or
Contract Tines:

a. If Contractor or Owner believes that a change in the Contract Price or Contract Times
or other change to the Contract is required as 2 result of a Field Order, so advise
Engineer in writing before proceeding with the Work associated with the Field Order.

b. 11, after this initial communication, Contractor believes that change in Contract Price,
Contract Times, both, or other relief with respect to the terms of the Contract is
necessary, recourse shall be in accordance with the Contract Documents.

4. ifthe Field Order is unclear, submit request for interpretation.
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5. H Owner disagrees with the Field Order, Enginecer may issue a revised or amended Ficld
Order, or 2 Change Order or Work Change Directive may be tssued.

1.6  WORK CHANGE DIRECTIVES

A, General:

1. Work Change Directives, when issued, order additions, deletions, or revisions to the Work,
When issued, Contractor shall promptly implement the changes ordered in the associated
work Change Directive.

2. Work Change Directives do not change the Contraet Price or Contract Times but are
evidence that the parties 10 the Contract expect that the change ordered or documented by
the Work Change Directive will be incorporaied in subscequently issued Change Order
following agreemeni by the parties as to the Work Change Directive’s effect, # any, on the
Contract Price, Contract Times, or both,

3. Work Change Directives will be in the form of EICDC C-948, “Work Change Direclive”.

B. Procedure.

I. Work Change Directives signed by Owner and Engineer will be transnyitted in accordance
with Section 01 31 26 - Electronic Communication Protocols, and requirements of this
Specifications section. Each Work Change Directive will include a separate letter of
transmittal, Signed Work Change Directives will be transmisted to:

a.  Conlractor.

b, Owner,

¢. Engincer.

d. Resident Project Representalive.

2. Documentation of Costs:

a. Promptly lollowing receipl of the Work Change Direclive:

1) Advise Engineer and Owner in writing of the anticipated quantity and types of
construction eguipment and machinery required or anticipated for the associated
Work.

2) Advise Engineer and Owner in writing of wlich construction equipment and
machinery is owned by the Contractor or Subcontractor and which is, or will be,
rented from an equipment rental finm.

3) When construction equipment and machinery is rented from a rental finm, transmit
to Engineer and Owner copy of the associated rental agreements(s) pertinent fo the
Work ardered by the Work Change Directive.

4) For all construction equipment and machinery, indicate to Engineer and Owner
whether each item is required only for the Work ordered by the Work Change
Directive and whether each iteny is being, or wil be, used for other Work on the
Project or other projects for Owner.

3)  Advise Engineer and Owner in writing of information on anticipated temporary
materials {including items such as temporary support of excavations, scaffolding,
semperary barriers, temporary plates covering excavalions, and other temporary
matertals} to the same extent as that required for construction equipment and
machinery.

b, When basis of payment for Work ordered under a Work Change Directive will be paid
as Cost of the Work plus a fee, or when otherwise required by Engineer, document for
the Work performed under each separate Work Change Directive, for each day, the
following:

1) Number and labor classificalions ol workers employed and hours worked each day
on the Work ordered via the Work Change Direclive.

2) Construction equipment used, including manufacturer, model, and year of
manulacture, and number of hours such equipment was onsile and used each day
for the Work under the Work Change Directive. Indicate where the equipment was
used for other Work under the Conlract and 1dle time.

3) Temporary materials; furnish the same information as required for construction
equipment and machinery. Where rental costs of such items approaches the
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4)
3)

6)
7)
8)

L

purchase cost of such item, or when otherwise requested by Engineer, furnish
evidence, satisfactery o Engineer, of the purchase price of such temporary
materials.

Consumabies and similar materials used.

Suppliers’ receipts, bills, or invoices for and descriptions of materials and
equipment incorporated into the Work,

Invoices and labor and equipment breakdowns for Subcontractors.

Other information required by Owner or Engincer.

Transmil such documentation as a Change Proposal promptly after such
documentation is available to Contractor. Actively pursue Subcontraciors and
Suppliers for required documenlalion to promptly furnish required documentation
10 Engineer.

Separately track and document Work performed in accordance with each Work Change

Directive and Work performed under stiputaled price methods of compensation
{including fump sums and Unit Price Work).
d.  Submit such information in a format acceptable to Engineer.
3. Docuinentation of Time:
a. QGeneral:

Y

Contractor will be eatitled to change of Contract Times Work ordered by a Work
Change Directive in accordance with the requirements of the General Conditions,
as may be modified by the Supplementary Conditions.

Contractor will be entitled to a change tn Contract Times only when the Work
ordered by the Work Change Directive is implemented promptly and affects the
Contractor’s ability to comiply with the Contract Times.

b. Requirement Documentation: Submit the following as part of the Change Proposal
documenting price-refated impact of the Work ordered by the Work Change Directive:

1)
2)

3)

Statement on whether the subject Work affected Contractor’s ability to comply
with the Contract Times.

i Contractor’s ability to comply with the Contract Times was so affected, indicate
the effect on each of the relevant Contract Times.

Document that Coniraclor acted prompily and properly upon receipt of the Work
Change Directive to promptly implement the Work ordered thereby.

4y Time impact analysis for the affected Work, in accordance with Section 01 32 16 -
Construction Progress Schedule.
5y Other time-related documentation required by Engincer.

1.7 PROPOSAL REQUESTS

A. General;

I. Proposal Requests may be iniliated by Engineer or Owner.

2. Proposal Requests are for requesting the effect on the Coatract Price and the Contract Times
and other mformation relative to contemplated changes in the Work, Propoesal Requests do
not authorize changes or variations in the Work, and do not change the Contract Price or
Contract Times or terms of the Contract.

3. Proposal Requests will be furnished using the "Proposal Request™ form included with this
Specifications section,

B. Procedure:

1. Proposal Requests will be transmitted in accordance with Section 01 31 26 - Electronic
Comnumication Prolocols, and requirements of this Section, Each Proposal Requests will
inciude a separate letter of transmittal.

2. Each signed Proposal Request will be transmitted to the following:

a. Coniractor.

b. Owner.
c. Resident Project Represenlative (RPR).
d. Engineer.
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Transmit request for interpretation to obtain clarification of conflicts, ervors, ambiguities,
and discrepancies in Proposal Request,

Upon receipt of Proposal Request, Contractor shall prepare and transmit fo Engineer a
Change Proposal, in accordance with the Contract Documents, for the proposed Work
described in the Proposal Request.

1.8 CHANGE PROPOSALS
A, General:

L.

Prepare and transmit written Change Propoesal to Engineer in response to each Proposal
Request; or when Contractor believes a change in the Contract Price, Contract Times, both,
or other change to the terms of the Contract is required; or to appeal an mitial decision by
Engineer concerning the requirements ol the Contract Documents or relating to the
acceplability of the Work under the Conlract Documients; contest a set-off against payment
due; or seck other relief under the Contract.

B. Procedure:

.

2,

6.

Prepare and transmit Change Proposals within time limits indicated in the General

Conditions, as may be modified by the Supplementary Conditions,

Subnyit only one Change Proposal for cach change issue, unless Engineer requires additional

infornation or clarification. Do not submit repeated Change Proposals for the same change

issue. Rather, when Contractor is dissatislied with Engineer’s decision on a Change

Proposal, recourse is set forth in the General Conditions, as may be modificd by the

Supplementary Conditions, and elsewhere in this Article.

Transmil Change Proposals in accordance with Seetion 01 31 26 - Electronic

Communication Prolocols, and requirements of this Specifications section. Include with

each Change Proposat all required supporting documentation and a separate lelter of

transnnttal.

Engineer’s Review and Reguests for Additional Information:

a. Engineer will review and act on each Change Proposal in accordance with, and within
the time Hmits indicated in, the General Conditions, as may be meodilied by the
Supplementary Conditions.

b.  When, Engineer requests additional information to render a decision, submit required
mformation within five days of receipt of Engineer’s request, unless Engineer altows
moere time. Submit the requived information via correspondence that refers fo the
specific Change Proposal number.

¢.  Owner shall transmit to Engineer such comments, if any, that Owner has on the Change
Propesal, within 10 days of Owner’s receipt of the Change Proposal.

d. Engineer will render a written decision on the Change Proposal or take other action in
accordance with the General Conditions, as may be modified by the Supplementary
Conditions.

e, Engineer’s response 1o Change Propoesals will be transmitted in accordance with
Section 01 31 206 - Electronic Communication Protocols, and requiremenss of this
Specifications section, the General Conditions, and the Supplementary Conditions.

Engineer’s response to each Change Proposal will be distributed to:

a.  Contractor.

b,  Owner,

¢, Resident Project Represeatative (RPR),

d. Engineer.

if Change Proposal is recommended {or approval by Engineer and 1s approved by Owner, a

Change Order will be issued or, when applicable, an appropriate use of an allowance

(already included in the Contract Price) will be authorized by Owner.

if parties do not agree on terms Tor the change, Owner or Conlraclor may file a Claim

against the other, in accordance with the General Conditions, as may be modified by the

Supplementary Conditions.

C. Preparation of Change Proposals;
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1. Each Change Proposal shali be submitted on the “Change Propesal” form mcluded with this
Specifications section, or other form acceptable to Engineer.

2. Number each Change Proposal as follows: Numbering system shall be the Contract number
and designation followed by a hyphen and three-digit sequential number. Example: First
Change Proposal for the general contract for project named “Contract No. 87 would be,
“Change Proposal No. 8-GC-0017,

td

in space provided on Change Proposal form:
a.

Describe scope of each proposed change. Include text and sketches on additional sheets
as required to provide detail sufficienl for Engineer’s review and response. 1 a change
item 1s submitted in response to Proposal Reguest, write in as scope, “in accordance
with Proposal Request No,” followed by the Proposal Request number, Submil written
clarifications, il any, 10 scope of change,

Submit justification for each proposed change. If change 1s in response to proposal
request, write 1n as justification, “In accordance with Proposal Request No.” followed
by the Proposal Reguest number.

Indicate the total change in the Contract Price and Contract Times for each separale
change item inctuded in the Change Proposal.

4. Proposed Effect on Contract Price: Unless otherwise directed by Engineer, attach to the
Change Proposal detailed breakdowns of pricing (Contractor’s cost and Contractor’s fee)
including:

a.
b.

h.

Lh

List of Work tasks te accomplish the change.

For each task, labor cost breakdown including labor classification, total hours per labor
classification, and hourly cost rate for each labor classification. Where overtime is
included, indicate the overtime hours, tabor classifications, and associated overhead
rates.

Construction equipnent and machinery to be used, including manufacturer, model, and
yvear of manufacture, and number of hours for each. Indicate whether the construction
equipment or machinery is owned by Contractor, Subcontractor, or leased from a rental
tirm; if {eased, include with the Change Proposal a copy of the rental agreement.
Indicate whether the construction equipment and machinery is already onsite and used
for other activities, or whether il is required solely for the Work in the contemplated
change. Indicate overtime hours budgeled, if any, and the associated cost rate for
overtime compared with the straight-lime rate.

Indicate temporary materials required, including description of extent, scope, and
qualily, and associated cost. Temporary materials include ilems such as tomporary
sheeting for support of excavations, scatfolding, temporary plates Lo cover open
excavalions, lemporary barriers, and other lemporary ifems. Indicate ownership or
source of such items. Inchude copy of renlal agreement if rented [ron: a third-party
rental firm in which neither Contractor nor any Subcontractor has a financial interest.
Indicate intended duration of use for such items and purchase cost of such itemns.
Detailed breakdown of cost of malertals and equipment to be incorporated into the
Work, including guantities, unit costs, and total cost, with Supplier’s written quotations.
When requested by Engineer, submit quotes by multiple prospective Suppliers.
Breakdowns of each Subconiractors” pricing, including fabor, construction equipment
and machinery, temperary materiais, and materials and equipment incorporated into the
Work, other costs, and Subcontractor fees (e.g., overhead and profit). Breakdown of
Subcontractors’ pricing shalt be the same level of detail as that for Contractor.
Breakdown of other costs eligible, in accordance with the General Conditions and the
Supplementary Conditions under “Cost of the Work™ provisions.

Other information required by Engineer,

Contractor's fees {overhead and profit) applied to eligible Contractor costs and eligible
Subcontractor costs.

Proposed Effect on Contract Times: Unless otherwise dirccted by Engincer, attach to the

Change Proposal detailed information substantiating the proposed change in Contract
Times, including:
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a. Time impact analysis required by Section 0] 32 16 - Construction Progress Schedule.

b. Indication of whether the Work associated with the contemplated change will affect
Contractor’s ability to comply with the Contract Times.

¢.  Other time-related information requested by Engineer.

1.9 CHANGE ORDERS
A. General:

I.

2.

Change Orders will be recommended by Engincer (when required by the General
Conditions} and will be signed by Owner and Contractor {subject to the General Conditions
related 1o a party withholding ils signature from a coniractually-required Change Order)), to
authorize additions, deletions, or revisions 1o the Work, changes 1o the Contract Price,
changes in the or Contract Times, changes to the terms of the Coniracl, or a combination
thereod.

Change Orders will be in the form of EICDC C-941, “Change Order”.

B. Procedure.

.

Fia e

Lh

Change Orders for signature by Contractor will be transmitted in accordance with Section
01 31 26 - Electronic Communication Protocols, and requirements of this Specificalions
section. Each Change Ovder will include a separate fetter of trunsmittal. Contractor shall
print three originals of Change Order for Contractor’s signature.

Contractor shall promptly sign cach original Change Order and, within five days of receipt,
deliver all originals 10 Engincer.

Engineer will sign cach original Change Order and forward them to Owner,

After approval and signalure by Owner, original Change Orders will be distributed as
indicated below.

Original, signed Change Orders will be distribuled as follows:

a. Contractor: One original.

b.  Owner: One original.

¢. Engineer: One original.

d. Resident Project Representative (RPR): One copy.

Upon Contraclor’s receipt of the fully-signed Change Order, prompily perform the Work
ordered thereby in accordance with the Contract Documents and the Progress Schedule
accepted by Engineer.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 ATTACHMENTS

A, The forms listed below and bound following this Specifications section’s "End of Section”
designation, are part of this Specifications section:

1. Request for Interpretation forms (one page).
2. Proposal Request form (one page).
3. Change Proposal form (one page).
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REQUEST FOR INTERPRETATION

Owner:

Project Nume:

Coniractor:

Date Transmitied:

Date Response Requested:

Subjeet:

RFINo.[ ]

Date Received: | ]

Date Response Transmitted: | i

Specification Section and Paragraph:

Drawing References:

INTERPRETATION REQUESTED:

Signature:

Date: [ ]

ENGINEER’S RESPONSE:

Signature:

HDR PN: 10342803

City of Lewisville

Prairte Creek Wastewater Trearment Plant Aeration Basin Expansion
CONTRACT MOBIFICATION PROCEDURES

OE2600 -9

June 2025
issued For Bid



PROPOSAL REQUEST

Owner:

Project Name:

Proposal Request No.:

Contract Name and No.:

Contractor:

Other Contracts Involved in Proposed Change:

TO CONTRACTOR: Please submit a complete Change Proposal for the proposed modifications described
below. If the associated Change Proposal is approved, a Change Order or atlowance authorization will be
tssued to authorize adjustment so the Contract. This Proposal Request is not a Change Order, Work
Change Directive, Field Order, or an authorization to proceed with the proposed Work described below.

SCOPE OF PROPOSED CHANGE(S) IN THE WORK:

1. [Title 1}:
[Title 2]
[Title 3]:

o]

L

Attachments o this Proposal Request:
1. [Nonc]

Proposal requested by:

HIDR (Engineer)

Signature of Requestor:
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CHANGE PROPOSAL

Qwner:

Project Name:

Change Proposal No.: Date: | ]

Submitted in Response to Proposal No.:

Contractor Name and No.:

Coniractor;

Subject:

The following changes to the Contract are proposed:

SCOPE OF PROPOSED CHANGE TO CONTRACT: (attach supporting information as
reguired)

1. [fTide 1]

2. [Title 2]:

JUSTIFICATION:
1. [Tile i}
2. [Title 2:

PROPOSED CHANGES IN CONTRACT PRICE AND CONTRACT TIMES:

We propose that the Contract Price and Contract Times be changed as follows:
For Contract Price, attach detailed cost breakdowns for Contractor and Subcontractors, Supplier guotations, and
other information required.
For the Contract Times, state increase, decrease, or no change to Contract Times for Substantial Completion,
readiness for final payment, and Milesiones, if any. If increase or decrease, staie specific number of days for
chunges to the Contract Times. Submis supporting data, including fime impact analysis for the Progress Schedule.

Contract Times (days) %
Description Amount Substantial Final
I, [Title 11 50.00 0 0
2. {Title 2} $0.00 0 0
Total This Change Proposal $6.00 0 4

Changes to Milestones, if any: | P |
Contraclor represenls that supporting data altached to this Change Proposal are aceurale and complete. The
requested thme or price adjustment indicated in this Change Proposal is the entire adjustment to which
Conltractor believes it is entitled as a result ol the proposed change(s) indicated herein.
Change Propesal by:
Signature of Proposer;
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SECTION 012973
SCHEDULE OF VALUES

PART 1 - GENERAL
L1 SUMMARY

A,

Seclion Includes;
1. Requirements for the Schedule of values, including:
& Applicability.
b, General provisions for Schedules of Values,
¢.  Format, organization, and content of Schedule of Values.

Retated Requirements: Include but are not necessarily limited to;
I.  Section 0} 22 00 - Measurement and Payment.

2. Section 01 29 76 - Progress Payment Procedures.

3. SBection 01 32 16 - Construction Progress Schedule,

1.2 PRICE AND PAYMENT PROCEDURES

Al

Schedule of Values and Payment — General;

I.  Contractor shall prepare and submit to Engineer and RPR for acceptance Schedule of
Values that presents (as applicable): (a) an appropriate, detailed breakdown of the price of
lump sun: bid/pay items, and (b} an appropriate, detaied breakdown of the price of Work
compensaled on the basis of Cost of the Work plus a fee, and (¢} lisis bid/pay items of Unil
Price Work. The total of all Work among the various bid/pay iiems shall equal the Contract
Price.

2. Inthis Scction, all references to “Engineer” shall be inlerpreted as “Engineer and/or RPR™.

3. Foreach item of lump sum Work and Work compensated on the basis of Cost of the Work
pius a fee, the Schedule of Values shall, establish in detail the portion of the Contract Price
allocated 1o each component of such Work.

4. Upon request of Engineer, promplly {urnish data and information that substantiates and

supports the amounts indicated in the Schedule of Values.

Submit preliminary Schedule of Values to Engineer for initial review. Contractor shall

incorporate Engineer’s comuments inlo the Schedule of Values and resubmit to Engineer.

Engineer may reguire corrections and re-submittals unti! Schedule of Values is acceptable.

6. Schedule of Values may be used, where appropriate, as a basis for negotiating price of
changes, if any, in the Work.

h

Applicability:
1. Lump Sum Work:

a.  For Work paid on a lump sum basis, progress paymenls will be on the basis of Work
performed in accordance with the Contract Documents, lor each line ilem in the
Schedule of Values, as recommended to Owner by Engincer.

2. Work Compensaled on the Basis of Cost of the Wark Plus a Fee:

a.  Such Work will be paid, based on Engineer’s recommendation to Owner, based on
documentation of eligible costs submitted by Conlractor with progress payment
requests, in accordance with the General Conditions (as may be modified by the
Supplementary Conditions) and Section 01 29 76 - Progress Payment Procedures.

b,  Schedule of Values accepied by Engineer will be used by Engineer in evaluating
reasonableness of Contractor’s progress payment requests.

c.  While the actual Cost of the Work plus applicable fee for a given line item in the
Schedule of Values may vary somewhal from the scheduled amount of such line item,
where actual Cost of the Work {plus fee) for such line item differs substantially from
the scheduled amount of such line item indicated in the Schedule of Values, Engineer

HDR PN: 10342803 City of Lewisviile June 2023

Pratrie Creek Wastewater Treatment Plart Aeration Basin Expansion Issued for Bid
SCHEDULE OF VALUES
612073 -1



may refuse to recommend further payment for such line item, in accerdance with the
Contract Documents.

<. Nothing in the Schedule of Values accepted by Engineer changes the Guaranteed
Maximum Price, if any.

3. Uai Price Work:

a.  Breakdown of unit prices {(whether in a Schedule of Values or elsewhere) inte detailed
COost Or price components is not required.

b.  Unit Price Work will be measured for payment in accordance with the Contract
Documents, including Section 01 22 00 - Measurcmenl and Payment,

1.3 ADMINISTRATIVE PROCEDURES

A. General Provisions for Schedules of Values:
1. This Section augments requirements Tor the Schedule of Values, indicated in the General
Conditions, as may be augmented by the Supplementary Conditions,

1.4 SUBMITTALS

A. Informational Submittals: Submit the following:

1. Submit to Engineer the Schedule of Values in the formn and quantity required in Section 01
33 00 - Subnntials, and in accordance with Section 01 31 26 - Electronic Communication
Protocols.

2. Content of Schedule of Values Submiltals shall be in accordance with (his Sectioa.

3. Timing of Submiitals:

a. Preliminary Schedule of Values:
1) Submit preliminary Schedule of Values within time imit indicated in the General
Conditions.
b. Initial Acceptable Schedule of Values:
1) Revise the preliminary Schedule of Values in accordance with Engineer’s
CONNNEIS.
2)  Contractor will not be eligible for progress payment untit acceptable Schedule of
Values is submitted in accordance with the Contract Documents.
3y Submit the Schedule of Values acceptable to Engineer in accordance with the
General Conditions.
¢. Updates: Submit updated Schedule of Values when:
1) The Conltract Price has changed,
2) Requested by Engineer

1.5 FORMAT, ORGANIZATION, AND CONTENT OF SCHEDULE OF VALUES

A, QOrganization and Major Elements of Schedule of Values,

1. Prepare Schedule of Values on the “progress estimate™ or “conlinuation sheets”, as
applicable, of the Application for Payment form indicated in Scetion 01 29 76 - Progress
Payment Procedures.

Include in Schedule of Values itemized list of Wark for each major work ares included in

the Work, for each payment item included in the Conlract.

a. Coniractor will not be eligible Tor progress payment until acceptable Schedule of
Values is submitted in accordance with the Contract Documents,

3. In addition, list either in the Schedule of Values or on a separate worksheet included with
Applications for Payment all Unit Price Work bid/pay items in the Contract. The balance of
this Article applies to lump sum Work and Work compensated on the basis of Cost of the
Work plus a fee.

4. Organization in Accordance with Specification Sections:

a.  Within each work area, organize the Schedule of Values by the various Specifications

section numbers and fitles included in the Contract Documents.

b. Label each row in the Scheduie of Values with the apprepriate Specifications section

number. Include an amount for each row in the Schedule of Values.

2
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¢. List sub-items of major materials, equipment, or systenis, as appropriate or when
requested by Engineer.

B. Reguirements for both the preliminary Schedule of Values Submittal and the Schedule of Values
Submittal for Engineer’s acceptance are:

1. Subcontracted Work:

a. Schedule of Values shal! indicate division of Work between Contractor and each
Subconiracior.

b. Line items for Work te be performed by each Subcontractor shall include the word,
“YSUBCONTRACTED)” and the name of the Subcontractor once the associated
subcontract is signed and effective.

2. Apportionment between Materials and Equipment, and [nstallation: Schedule of Values
shall include separate apportionment of costs for;

a. Cost of materials and equipment to be incorporated into the completed construction.

b. Cost of delivery, handling, and storage of materials and eguipment to be incorporated
into the compieted construction.

¢. Cost of temporary materials {such as excavation supports, scaffolding, and other
temporary materials), and their associated delivery, handling, and storage costs, if any.

d.  Cost of rentals of construction equipment and machinery, whether owned by Contractor
or Subcentractor or leased from a third-party equipment rental entity.,

e.  Cost of installing materials and equipment.

£, Travel and subsistence costs, if any,

g, Other costs used in preparing the Bid by Contracior and each Subcontractor,

3. Sum of individual line Hem amounts indicated on the Schedule of Values shall equal the
total of associated bid/pay ilem. Sum of bid/pay item totals in the Schedule of Values, plus
the sum of any separate listing of Unit Price Work items, shall equal the tolal Contract
Price.

4. Overhead and Profit:

a. Inclode in each line item a direcily propertional amounl of Contractor’s overhead and
profit in the Contract Price.

b. Do not include overhead and profit as separale line iteny(s).

Allowances: Include separate line item Tor each allowance.

6. Unit Price Work: Separately indicate items of Unit Price Work in the overall Schedule of
Values. Where the required Torm (in accordance with Section 01 29 76 - Progress Payment
Procedures) includes a separate worksheet or page for Unit Price Work, indicate all items of
Usnit Price Work on such worksheet or page of the form.

7. Bonds and Insurance Costs:

a.  Separate payment for bonds and insurance is not allowed. Cost of bonds and insurance
shall be included among the bid items.

&  Construction Support, Preject Management, and Adminisirative Cost Elements:

a.  Costs under this category are sometimes informally referred to as “field overhead” but
are Project costs rather than costs related to Contractor’s general business operations.

b. Include in the Schedule of Values relevant line items and amounts for work and
services required by the General Conditions and specific Division (1 Specificalions
sections, such as;

1) Project management costs,

2)  Onsite superintendence and supervision costs,

3) Hemized list of Work by work area, as applicable, for costs associated with
coordination with the Owner’s operations, including required sequencing, as set
forth in the Coniract Documents.

4) Updating the construction Progress Schedule, preparing time impact analyses, and
preparing recovery schedules. Preparation of preliminary Progress Schedule and
the initiai (“baseline”) Progress Schedule accepiable to Engineer are part of
mobilization.

Lh
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3) Construction progress photographic documentation. Preconstruction photographic
documentation and final photographic documentation are, respectively, part of
mobilization and demobilization.

6) Updates of the Schedule of Submittals,

7)  Contracter’s safety representative and ongoing implementation of Contractor’s
Site-specific health and safety plan (SSHASP). Establishing the SSHASP is part of
mobilization.

&) Ongoing compliance with permils (when applicable). Contractor’s securing of
required work permits is part of mobilization,

9)  Ongoing cost for lemporary uiilities and temporary facilitics. Establishing such
services and facilities is part of mobilization,

10} Ongoing costs for temporary security,

11} Ficld ollices (monthly rental and maintenance) and storage facilities {excluding
costs of establishiment and removal, which are pari of miobitizalion and
demebilization).

12} Ongoing site maintenance, such as temporary conlrols (dust, air pollution, water
pollution, solid waste control, pest and rodent control, temporary erosion and
sedimenl controls, and others), snow and ice removal, and similar activities.

13} Field engineering and surveying,.

14} Progress cleaning and cleamng for Substantial Completion.

15} Record documents (preparation, maintenance, and submittal).

a) If adequate record documents are maintained, up to 50 percent of the value of
the record documents line tem will be eligible for payment, spread evenly
over those progress payments in which construction at the Site is performed.

b} Remainder of Project record documents line item will be eligible for payment
when complete record documents are submitted in accordance with the
Contract Documents.

¢) Ifrecord documents submitted are unsatisfactory to Engineer, amount may be
reduced via set-offs in accordance with the Contract Documents.

16} Other items required by Engineer,

Include such stems in Applications for Payment on payment schedule acceptable to

Engineer.

Such Hae items in the Schedule of Values shall exclude any and ali costs associated

with Coniractor’s permanent place(s) of business, personnel stationed at pernmianent

office(s), salarics and bonuses of executive and administrative personnel not dircetly
performing work on the Project, and general business expenses, all of which are part of

Coniractor’s overhead costs,

9. Mobilization and Demobilization: Include all associated costs in the separate bid/pay item
for mobilization and demobikization. The scope ol such bid/pay iem is indicated in Section
01 22 00 - Measuremenl and Payment.

16. Mobilization and Demobilization:

i.

b.

Include separate line items under each appropriate lump sum bid/pay item for

mobilization and demobilization.

Document for Engineer the activities included in mobilization and demobilization line

Hems.

Mobilization inciudes:

1) Obtaining Owner’s acceptance of proposed Subcontractors and Suppliers and
entering into subcontracts and purchase orders needed 1o start the Work.

2)  Preparing and obtaining Engineer’s approval of Shop Drawings required in Section
01 14 19 - Use of Site.

3y Preparing and obtaining Engineer’s acceptance of schedules, including Progress
Schedule, Schedule of Submittals, and Schedule of Values.

4)  Preconstruction conference(s) required by the Contract Documenis,

3) Preconstruction photographic documentation,
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6) Establishing Contractor’s Site-specific health and safety plan, preconstruction
activities needed to start implementing Contractor’s safety programs, and verifying
status of training of construction workers and personnel and condition of
construction equipment, machinery, and tools,

7)  Submitiing scceptable emergency contact infonmation

&)  Obtaining required permits needed fo start the Work,

9)  initial establishment of temporary utHities and femporary faciiies,

10y Establishing Centractor's field office and sheds, Contractor’s storage areas, staging
and laydown areas, and other ar¢as necessary 10 perform the Work,

11} Initial esiablishment of construction vehicular access 1o the Sile, parking necded
for construction, and offsite haul routes,

12} Establishing conslruction equipment, machinery, and tools al the Site,

13} Providing milial temporary controls.

14} Establishing temporary security needed to siart Work al the Siie.

15} Other mobilization acceplable to Engineer.

Mobilization will be limited 1o 2 percent of the Contract Price. Should Contraclor

prepose mebilization in an amount greater than the limit indicated in this paragraph or

on an alternative schedule from that indicaied in this paragrapls, submit 1o Engineer for
acceptance information and documentation sufficienl 1o support and substantiale the
propoesed amount and payment schedule for mobilization.

Demobilization includes:

1) Removal from the Site and adjacent areas of excess materials and equipment.

2) Removal of temporary controls, temporary facilitics, temporary barriers, and
similar matertals and equipment.

3) Removal of iemporary access roads and parking areas not part of permanent
pavement or otherwise allowed fo remain by Owner, including temporary traffic
controds established for construction vehicles and equipment.

4)  Removal of all field office and sheds, storage areas, staging and laydown areas,
and other arcas needed to perform the Work and restoration of such arcas.

5) Removal from the Site of all construction equipment, machinery, tools,
Contractor’s containers, temporary fuel storage tanks, and similar items.

6) Closeout of permits on which Contractor is a permittee or co-permittee.

7) Final cieaning,

8) Furnishing required closcout documents,

9 Other costs and efforl by Contractor for demobilization,

Demobilization shall be not less than 1 percent of the Contract Price and shall be

included with the Application for Payment following Substantial Completion, or other

schedule acceptable to Engineer.

11, Costs for Submittals, field quality control activities, and (raining of operations and
maintenance personnel shall be as follows, unless otherwise accepted by Engineer:

.

Submittals: Up Lo 8 percent of cost (including all associated overhead and prolit) of
each equipment item, exclusive of transportation and installation costs associated
therewith, may be allocated to preparation of Shop Drawings, Samples ,and other
Submittals required for release for purchase, fabrication, or detivery (as applicable) and
may be included in the Application for Payment following Engineer’s approval of Shop
Drawings {and acceptance of other Submittals, as applicable) required for fabricating or
purchasing for that item for the Work.

Field Quality Control: Up to 3 percent of total cost of each item (inchuding all
associated overhead and profit), including materials and equipment, and instaliation,
may be apportioned to specified or required field quality contro activities (including
required testing and inspections) and included in the Applicatien for Payment following
Engineer’s acceptance of the associated written field quality control report Submittai(s).
O&M Manual Submittals and Training: Up to a total of 4 percent of equipment cost
{including all associated overhead and profit), exclusive of transportation and
installalion costs, may be apportioned to operations and maintenance manuals and
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training of operations and maintenance personnel, which may be included in the
Application for Payment following completion of training for the associated htem.

PART 2 - PRODUCTS - {(NOT USED}

PART 3 - EXECUTION - (NOT USED}
END OF SECTION
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SECTION 012976
PROGRESS PAYMENT PROCEDURES

PART 1 - GENERAL
L1 SUMMARY

A, Section Includes:

1. Administrative and procedural requirements for Contractor’s progress payments,
B. Scope:
I.  Contractor’s requests for payment shall be in accordance with the Agreement, General
Conditions and Supplementary Conditions, and the Specifications.
2. Form: Applications for Payment shall be the Engineers Joint Contract Documents

Comumittee {EJCDC) document EJCDC C-620, “Contractor’s Application for Payment”
(2018 edition or later) or other form accepiable to the Owner and Engineer.

1.2 CONTENT AND PROCEDURE FOR REQUESTING PROGRESS PAYMENTS

A. Procedure:

.

s

Review with Resident Project Representative (RPR) quantitics and the Work proposed for
inchusion i cach progress pavment reguest. Application for Payment shall cover only the
Work and quantities recommended by the RPR.

Contractor will review with Engineer or RPR the status of Project record documents, in
connection with Engineer’s review of each Application for Payment. Failure to maintain
record document current will be cause for Engineer 1o recommend a reduction in payiment
for record documents in accordance with Section (4 29 73 - Schedule of Values, and will
entitle Owner 1o set-offs in accordance with the Contract Documenis.

Submit 1o Engineer ¢lectronically through the Project Websile with Contractor’s and RPR’s
signature, of each complete Application for Payment and other documenls 1o accompany the
Application for Payment.

Engineer will act on request for payment in accordance with the General Conditions and
Supplementary Condilions.

B. Content: Each request for payment shal} include:

I.

Completed Application for Paymient form, including summary/signatore page, progress
estimate sheets,-and stored materials summary. Progress estimate sheets shall have the same
level of detail as the Schedule of Values.

Documentation for Stored Maiterials and Equipment;

a.  For materials and equipment net incorporated in the Work but suitably stored, submit
documentation in accordance with the General Conditions and Supplementary
Conditions,

b. UCC-1 Financial Siatement:

1) For each lot or delivery of stored malerials and equipment for which payment is
requested prior to installation of the item(s) al the Site, complete UCC-1,
“Financial Staternent” form. On UCC-1 form, indicate Owner as “security party™;
indicate Supplier as “debtor” when stored itemd{s) are in Supplier’s custody, and
indicate Contractor as “deblor™ when slored Hem{s} are in Conlractor’s custody;
and clearly indicate in detail all stored item(s) included in the filing as “collateral”
on the form. Inchude attachments 1o the form when necessary 1o clearly and fully
indicate in detail the associated “coilateral”.

2) File completed UCC-1 form with the secretary of state in the state where the
subject item(s) are stored.

3)  Include with Application for Payment the completed UCC-1 form together with
evidence of filing with the required state(s). Submit UCC-1 form and refated
documentatien once for each ot or delivery of stored items.
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¢. TPhotopraphs of the stored items at the storage location, in accordance with requirements
for progress photographs in Section 01 42 00 - References. Submit photographs
sufficient to clearly indicate each stored item, clearly showing marking of Owner’s
property in sccordance with Paragraph 1.3.C of this section. Such photographs do not
count as photographs required under Section 01 42 00 - References. For each month
that such item{s} are stored, take and submit monthly new photographs of each stored
itern, with date-stamp on each photograph.

d. Legibly indicate on invoice or bill of sale the specific stored materials or equipment
mcluded in the payment request and corresponding bid/payment item number for each
and the Supplier price for each ilem,

3. For Payment on the Basis of Cost of the Work plus a Fee:

a.  When Work included in an Application for Payment will be compensated on the basis
of Cost of the Work plus a fee, whether when the eniire Contract is compensated on the
hasis of Cost of the Work plus a fee or when the Application for Paymeni includes
Change Order Work to be compensated on the basis of Cost of the Work plus a fee, the
Application for Payment shall include documentation of the costs, including not less
than the foliowing:

1) Number of and fabor classilications of workers employed and hours worked.
Separately indicate overtime and holiday hours, when applicable.

2y Construction equipment used including manufacturer, modet, and year of
manufacture, and number of hours such equipiment was onsite and used for the
Work compensated on the basis of Cost of the Work. Where such equipment was
used on overtime, separately indicate overtime hours.

3) Consumables and similar materials used.

4) Receipts, bills, or invoices for, and descriptions of, materials and equipment
incorporated into the Work.

5)  invoices and breakdowns of labor, construction equipment, and materials and
equipment incorporated into the Work by Subcontractors, and Suppliers’ onsite
fime, if any.

6) Invoices or receipts for other expenses included in the Application for Payment,
such as fravel and subsistence expenses, costs for bonds and insurance, and all
other eligible costs and expenses for which compensation is sought in the subject
Application for Payment on the basis of Cost of the Work.

7)  Other information and documents required by Owner or Engineer,

b. Costs for which progress payment is requested on the basis of Cost of the Work plus a
fee and for which documenlalion acceplable to Engineer is not submitted will not be
cligible for payment.

4. Listing of Subcontraclors and Suppliers:

&.  Inaccordance with the General Conditions, submit not less than monthly updated
listing of all Subcontractors and Suppliers known to Contractor, whether or riot such
entities have a contract directly with Contraclor.

b, Submit complete nformation using the form atlached to this Speciticalions section.

5. Partial Release or Reduction of Retainage:

a. Foreach Application for Payment where Contractor requests partial release or
reduction of retainage i any amount (other than request for final payment), submit with
assoctaled progress payment reguest consent of surety to partial release or reduction of
retainage, duly completed by Contractor and surety.

b,  Acceptable form includes AlA GT07A, “Consent of Surety 1o Reduction in or Partial
Release of Retainage”™ (1994 or later edition), or other form: acceptable 1o Owner.

¢. For payment requests that include reduction in or payment of retainage in an amount
greater than that required by the Contract Documents, obtain Owner’s concurrence for
partial release or reduction in retainage prior to submitting such Application for
Payment.

6. See Section 01 78 39 Proiect Record Documents for additional requirements for submitting
an application for payment.
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C. Final Payment;
1.  Requirements for reguest for final payment are in the General Conditions, as may be
modified by the Supplementary Conditions, and Section 01 77 19 - Closeout Requirements.

1.3 ADDITIONAL PROCEDURES FOR PAYMENT FOR STORED MATERIALS AND
EQUIPMENT

A, Observation of Stored Materials and Equipment as Condition Precedent to Eligibility for
Paymeent:
I.  General:

a.  Prior lo malerials or equipment suitably stored but not yel incorporated into the Work
can be eligible for payment, Resident Project Representative (RPR) shall visit the
slorage location and verify the extent, condition, and storage environment of the slored
fems,

b,  When the same material or cquipment item is stored for more than two months, such
visils o storage location shall be not less than once every two months.

2. Cost Responsibility for Observations:

a.  When slorage location is less than 20 nules from the Sile or less than 20 miles from
RPR’s effice, Contractor is nol responsibie for reimbursing Owner for cost of
Engineer's lime and expenses for observing stored malerials and equipment.

b.  When slorage location is more than 20 miles from the Site and more than 20 miles from
RPR’s office, Contractor shall reimburse Owner, via a set-oft under the Conlract
Documents, for reasonabie cost of Engincer’s time and expenses, including travel time,
1o visit the storage location and observe the stored malerials and equipment.

B. Oiher Requirements for Stored Hems: Regardless of storage lecation, perform the following for
stored materials and equipnent for which payment is sought:
1. Clearly mark each stored container, crale, or item as follows: “Property of City of
Lewisville™ using permanent marking. Such marking shall not blemish or deface the {inish
of items that will be exposed to view after installation at the Sile.

PART 2 - PRODUCTS - (NOT USED}

PART 3 - EXECUTION
3.1 ATTACHMENTS

A. The forms listed below, following this Specifications section’s “End of Section” designation, are
part of this Specifications section:
I, List of Subcontractors and Suppliers forn: (two pages).
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SECTION 01 30 00
SPECIAL CONDITIONS

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Indication of applicable building codes and other related codes.

1.2 QUALITY ASSURANCE

A, Regulatory Reguirements:

1. References in the Contract Documents to local code(s) means the {ollowing:
City of Lewisville: For a complete listing of codes adopled by the City of Lewisville,
including applicable versions of and amendments 10 model codes, see the City of
Lewisville’s website:

i.

1)
2)
3)
4)
5)
6)
7)
8)
9)

City ol Lewisville ordinances and regulations.

Uniform Construction Code, as amended by the Cily of Lewisvilie.
international Electric Codes, as adopted by the City of Lewisville.
National Electric Code, 2020, as adopied by the City of Lewisville.
international Plumbing Code, 2021, as adopted by the City of Lewisville.
international Mechanical Code, 2021, as adopted by the City of Lewisville.
international Fire Code, 2021, as adopted by the City of Lewisville.
International Fuel Gas Code, as adopted by the City of Lewisville.
international Energy Conservation Codes, 2021, as adopted by the City of
Lewisville.

10} International Building Code, 2021, as adopted by the City of Lewisville,
11} Intemational Existing Building Code, as adopted by the City of Lewisville.
12} international Residential Code, 2021, as adopted by the City of Lewisville.
13} International Performance Code, as adopted by the City of Lewisville.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION

END OF SECTION
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PART 1 -

SECTION 013119
PROJECT MEETINGS

GENERAL

L1 SUMMARY

A, Section Includes;

I,

Adnunistrative and procedural requirements for the following types of conferences and
meetings required during the Work:

a. Requiremnenls applicable 1o all conferences.
b.  Precomstruction conference(s).
¢. Construclion progress conferences.
d. Closeout conference(s).
e.  Other construction conferences.
B. Scope:

1. This Section addresses the types of conferences indicated in Paragraph 1.1.A of this Section.

2. Requirements for monthly schedule meetings are in Section 01 32 16 - Construction
Progress Schedule,

3. Requirements for checkout and startup planning meeting, are in Sectien 01 75 60 -
Checkout and Startup Procedures.

4. Requirements for training schedule conference, are in Seetion 01 76 23 - Instruction of
Operation and Maintenance Personnel,

5. Requirements for pre-installation conferences, if any, are in the Specifications of Divisions

02-49,

C. Related Requirements: Include, but are not necessarily limited to:

P

Section 01 29 76 - Progress Payment Procedures.

Section 01 32 16 - Construction Progress Schedule,

Section 01 75 G0 - Checkout and Startup Procedures.

Section 01 79 23 - Instruction of Operation and Maintenance Personnel.

1.2 REQUIREMENTS APPLICABLE TO ALL CONSTRUCTION CONFERENCLS

A.  Reguirements of this Article apply to all conferences required under this Section.

B. Participants:

I.

Lead participant for each participating entity of each cenference shalt be authorized 1o
represent their employer and s interesis on the Project and shall be sufficiently familiar
with the status of their emplover’s work, services, and activities related to the Project for
purposes of the assoctated conference.

Required participams for each tvpe of conference are indicated elsewhere in this Section.

Failure 1o participate by required participants:

a.  Shouid a required participant be unavailable for a required conference, inform the
designated conference chair not less than one day prior to start of the subject
conference. Furnish both oral {either in person or via telephone} and written
communication regarding planned non-attendance. Expressly indicate the authorized
substitute person who will be empowered te represent that entity at the conference.

b. Failure to property inform the conference chair as required, or repeated or habitual non-
participation by mandatory participants, will be grounds for Owner to withhold (as “set-
offs™) ameunts for mandatory meeting attendance from payments due Contractor under
the Contract.

¢, Sending as a substitute lead participant an authorized representative who is ill-infornzed
of thelr organization’s work status and administrative matiers related to the Project, or
who is not properly authorized io represent their employer Tor all required matiers
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indicated on the agenda, will be grounds for Owner 1o withbold payment, as set-offs, of
amounts assoctated with such unpreparedness.

d.  Should Contractor fail to attersd without proper, advance notice to conference chair or
furnish ili-prepared or unauthorized substitute Jead participant, Contractor shall bear
full responsibility, including cost- and time-related impacts, for lack of coordination,
progress, and other, potentially adverse effects,

4. Conduct:
a.  Confercnce participants shall always exhibit appropriate, professional conduct and
demeanos,

b, Inappropriate conduct, including shouling, unprofessional language, threatening
attitudes, or other types of insult or intimidation are unacceplable,

¢, Conference chair has the authority 10 ¢ject from 4 conlerence, participants ¢xhibiting
mappropriaie conduct,

d. Person’s exhibiting repeated or habitual inappropriale conduct will not be allowed 10
participate inn conferences. Such person’s employer and the conlracting party they
represent shall bear full responsibility for consequences of actions by its employees and
representatives,

C. Agenda:

I.  Each conference required by this Section shall have an established, written agenda available
to required attendees not ess than one day prior to the subject conference, unless
extenuating circumstances dictate a shorter thme peviod.

2. Uniess wrilien agenda specific to a given conference is issued m writing, the default agenda
shalt be in accordance wilk this Section,

3. ifa person or enlity intending 1o participate in a required conference desires that such
conference should address 2 given topic not already part of the typical agenda indicaled in
this Section, a wrilten request for such topic to be added to the agenda must be received by
the conference chair not later than two days prior to the scheduled start of such conference.

4. The agenda may be amended at the outset of the conference, by consent of a majority of
principal representatives of Owner, Contractor, Engineer, and RPR. Therealler, the
conference will be conducted, and topics discussed will be in accordance with the
established agenda, as may be modilied in accordance with this paragraph.

D.  Conference Date, Time, and Location;

1. Date, start time, anticipated duration, and location of cach required conference will be
established by conference chair, unless otherwise indicaled in the Contract Documents,

2. Conference chair will advise, in writing, required participants of conference date, start time,
anticipated duration, and Jocation. Such information may be transmitted as part of an
agenda, Upon mutual agreement of required participants, date, start time, anticipated
duration, and location of recurring conferences, such as construciion progress conlerences,
may be inifially established at the oulset of the series and, therefore, do not require writles
advisory for each individual conference,

3. Change of Conference Date, Time, or Localion:

a. In general, required conferences will be held on the date, at the time, and at the location
reguired.

b. Designated conference chair may, at their sole discretion, elect to change the
conference date, start time, duration, focation, or aiy combination thereof. Such
change, if any, shall be communicated in writing to all required conference participants,
and others as appropriale. Conlractor is responsible for cotmunicating changes 1o its
Subcontractors and Suppliers.

¢. Notice of such change shall be communicated in accordance with Section 01 31 26 —
Electronic Conmumuitication Protocols, not later than twenty-four hours prior to
scheduled start of the subject conference. Such changes may be communicated by
distributing a written agenda for the subject conference, expressty indicating changes
from previous arrangements.

HDR PN: 10342803 Cily of Lewisville June 2023
Pratrie Creek Wastewater Treatment Plant Aeration Basin Expansion Issued for Bid
PROJECT MEETINGS
6131192



d.  When changes in date, time, or location are necessary less than the period indicated in
the paragraph immediately above, such changes shall be communicated orally, whether
m-person or via telephone. When communicated via telephone, calls shall be made to
all of the participant’s designated telephone numbers on file with the conference chair.
Persons intending to participate in such conference are encouraged to check their
voicemail and written communications prior to departing for the conference,

E. Minutes:

I. For each conlerence required in this Section, the conference chair will be responsible for
preparing and distributing a written record (“minutes”™) of the conference proceedings,
unless expressly indicated otherwise for a specified type of conference.

2. Purpose of minutes is to furnish a written record of the following for the associated
conference: participants (indicating whether everyone participated in-person, virtually,
arrived fate, or departed early), topics discussed, questions asked and answered, and
decisions made, and other pertinent matters as indicated on the established agenda for the
associated conference. Minutes are not intended as a transcript or as complete record of
minutia discussed at the associated conference.

3. Distribution of Minutes:

a.  Minutes wil be distributed promptly after the associated conference.

b,  Minutes will be distributed, ip accordance with Section 0] 31 26 - Electronic
Communication Protocols.

¢.  Minutes will be distributed to all conference participants, persennet invited to or
required 1o attend the conference but who did not atiend or participate, and others as
appropriate.

d. Unless indicated otherwise in this Section or elsewhere in the Contract Documents,
minuies of conferences required by this Scetion will be distribuled to Owner,
Contractor, RPR, and Engineer.

4. Amendmenlt ol Minutes:

a.  Minutes distributed by, or on behalf ol the conference chair are subject to comments
and potential amendiments by other altendees of the subiecl conlerence. The period for
commenling on, or requesting amendments to, minules is limited to 7 days folowing
mitial distribution of the minules, unless indicated otherwise elsewhere in the Contracl
Documents.

b.  Comments or reguests for amendments may be furnished at the next, subsequent
meeting it the same series of conferences. For example, comments on minutes of a
construction progress conference may be presented at the next, subsequent construction
progress conference. Comments on the minutes of the preconstruction conference may
be presented at the first construction progress conference unless the designated time
Hinit for requesting amendments has elapsed prior to the first progress conference,

¢.  Minutes may be amended either by issuing revised minutes for the subject conference
or by appropriate indication in the minutes of the next, subsequent conference in the
same series, at the sole discretion of the conference chair.

d.  Conference chair has sole authority to accept or refect comments or requests for
amendments on previeusly issucd minues,

e. In general, requests, by persons who participated in the subject conference, for
amendments o ninutes will be given greater consideration by conference chair than
request for amendments reccived from persons who did not participate in the subject
conference,

f. Shouid a person or entity believe the final minutes do not accurately reflect their
opinion of how events transpired at the subject conference, such person or entity may
prepare and submil appropriate correspondence presenting their viewpoint.

1.3 PRECONSTRUCTION CONFERENCES
A. The requirements ol Article 1.2 of this Section also apply o this Article,

B. Preconstruction Conferences - General:
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I. Purpose of preconstruction conference is reviewing administrative and procedural
requirements, site mobilization matters, coordination with utility owners, coordination with
authorities having jurisdiction, and related matters. Required agenda, uniess otherwise
amended by conference chair, is indicated in this Article.

2. Conference Chair: Resident Project Representative.

Location, Date, and Time:

a.  Preconstruction conference will be held either at the Site or another location chosen by
the Owner in the City of Lewisville,

b.  Preconstruction conference will be held following the Effective Date of the Contract on

a day and at a lime 10 be established by RPR, following consultation with principal

representatives of Owner, Engineer, Contractor, and other required participants,

Preconstruction conference will be held prior 1o commencement of the Work at the Site.

Anticipated dugation of preconstruction conference is two hours, followed by fime

necessary for visiting the Site.

d. Location, date, and time will be esiablished in accordance with requirements of Article
1.2 of this Seclion,

4. Required Paricipams:

a. Owner: Project manager.

b, RPR.

c.  Contractor: Project manager and site superintendent.

d. Engineer: Project manager or delegate.

3. Required participants may invite to the preconstruction conference others they deem
necessary or appropriate.

6. Designation of Authorized Representatives:

a. Either prior to or at the precenstruction conference, Owner and Contracter each shali
designate, in writing, a specific individual to act as its authorized representative with
respect to the services and responsibilities under the Contract. Such mdividuals shall
have the authority to transmit and receive information, render decisions relative to the
Contract, and otherwise act on behalf of each respective party.

C. Agenda:
I.  Procedural and Administrative:

a. Personnel and Teams:
1) Designation of roles and personnel.
2) Limitations of authority of personnel, including personnel who will sign Contract

modifications and make bindmg decisions.

3) Subcontractors and Suppliers in attendance.
4) Authorities having jurisdiction.

b. Procedures for communications and correspondence, including electronic
communication protocols.

¢.  Copies of the Contract Documents and availability.

d. The Work and Scheduling:
1) General scope of the Work.,
2)  Contract Times, including Milestones {if any).
3) Phasing and sequencing.
4) Preliminary Progress Schedule,
5)  Critical path activitics,

e, Safety and Protection:
1) Responsibility for safety.
2) Contractor’s salety representative.
3) Emergency procedures and accident reporting.
4) Emergency contacl information.
3) Cenlined space entry permits.
6) Harardous materials communication program,
7)  impact of the consiruction on public safety,
8) Responsibilities for protection of property.

Wkt
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Review of insurance requirements and insurance claim procedures.

Coordination:

1) Coordination of Subconiractors and Suppliers,

2)  Construction coordinator (for projects with mulfiple prime construction contracts
and locations where multiple projects may be underway simultancousty in
reasonable proximity to each other),

3)  Coordination with Owner’s operations.,

4)  Construction progress conferences — schedule and frequency.,

5) Ceordination conferences with other, separate projects,

Subnttals:

1) Current Crilicat Submittals:

a) Preliminary schedules - Progress Schedule, Schedule of Submittals, Schedule
of Values,

b} Preconsiruction photographic documentation.

¢) List of proposed Subcontractors and Suppliers using the Torm included in
Section 01 29 76 - Progress Payment Procedures.

d} List ol emergency contacl iformalion.

g) Notice of elements of Contraclor’s safety program with which Owiner and
Engineer are (o comply.

f) Action Submittals required under Section 01 14 19 - Use of Sife.

g} Evaluation of need for SPCC plan required under Section 01 35 44 — Spill
Prevention Control and Countermeasures Plan.

hy Form of Contractor’s site superintendent’s daily reports.

2) Work is ineligible for payment without approved or accepted Submittals (as
applicable).

3)  Submittal procedures.

a) Compliance with accepted Schedule of Submiitals.

b} Actions required of Contractor prior to furnishing Shop Drawings and other
Submittals.

¢) Contractor’s Submittal approval stamp required; Contractor's coordination of
Submittals.

d} Fumishing of Submittals.

e)  Submittal types and meaning of Engineer’s action on each,

f)  Resubmittals—responsibility for, imitations on guanlity.

4) identification of initial, critical Shop Drawings and product data,

3)  Construetion photographic documentation,

Substitutes and "Or-Equals™:

1) Product options.

2) Procedures for proposing "or-equals”.

3) Procedures for proposing substitules.

Contract Modification Procedures:

1) Requests for interpretation.

2)  Written clarifications.

3y Field Orders.

4) Proposal Requesis.

5) Change Proposals.

6) Work Change Directives.

7)  Change Orders.

&) Differing site conditions or discovery of unanticipated Hazardous Environmental
Condition.

9 Substantiating and docuwmenting Change Proposals and Claims.

10} Claims.

Progress Payment:

1) Owner’s Project financing and funding, as applicable.

2)  Owner’s tax-exempt status,
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3)  Preliminary Schedule of Values

4) Procedures for measuring for payment {Unit Price Work).

5) Retainage.

6)  Progress pavment procedures; documents to accompany Applications for Payment,

Ty Payment for stored items nof yet instalied.

&) Date of Owner's payments; payment is due.

Subconfractors and Suppliers:

1) List of proposed Subcontractors and Suppliers; monthly updares.

2) Coordination and management,

3) Subcontracts and purchase orders,

Tesling and inspections;

1)  Owner-hired and contractor-hired,

2) identification of Owner-hired testing entity and special inspeclors.

3) Responsibility for advising testing entity and special inspeciors of need for
services.

4) Results of code-required special inspections and tests.

5) Prompt remedy of apparent defects.

6) Notices of defective Work.

7)  Remedy of defective Work.

8) Defective Work 1s ineligible for payment.

9)  Covering up defective Work.,

10} Cost responsibility for defective Work and retesting/re-inspection.

Disposal of demolition and spoil materials.

Record documents.

Preliminary discussion of Contract closeout:

1) Procedures for Substantial Completion.

2)  Partial utilization procedwres; property insurance.

3)  Contract closeout requirements,

4)  Correction period; duration of Contractor’s general warranty and guarantee,

5)  Duration of bonds and insurance.

2. Authorities Having Jurisdiction (if not covered in a separate conference):
d,

b.

L

&
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Municipal licenses,

Municipal permits required.

1)  Permits required and status,

2) Iaspections for building code official,

3) Code-required special inspections and fests (if not covered in Administrative and
Procedurces part of conference).

Right-of~way work permits; status of occupancy permit(s}.

Environmental permits:

1)  Spili prevention control and countermeasures plan (40 CFR 112).

Any other permits required.

Molization (if not covered in a separate conference):

Working days, working hours, and overtime.

Use of Site and other areas; use of existing facilities.

Field offices, storage trailers, and siaging areas.

Temporary facilities.

Temporary utilities and limitations on utility use {(where applicable).

Utility company coordination (1f not done as a separate conference).

Access to Site, access roads, and parking for construction vehicles.

Traffic controls.

Temporary controls:

1) Erosion and sediment control; storm: water poHution prevention plans.

2)  Dust control and air pollution control (including emissions control).

3y Water contro} (storm water, surface water, groundwater),

4)  Water pollution control; spill prevention confrol and countermeasurcs plan,
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4.
5.

5) Solid waste control.
6) Pest control.
7y Other temporary controls,
Temporary security; temporary security fencing {where required).
Storage of materials and equipment to be incorporated into the Work.
Protection of the Work and property; protective barriers,
m. Field engineering:
1) Reference points and benchmarks.
2) Surveys and layouts,
3) Professional services for Contractor’s means and methods (not delegaied desiga),
4) Contractor’s site superintendent’s daily records and submitial requirements,
n.  Site maintenance during the Project:
1) Progress cleaning; removal of irash and debris.
2) Maintenance and cleaning of existing access roads and parking arcas.
0. Restoration.
Next conference.
Site visil, as necessary.

—

i.4 CONSTRUCTION PROCGRESS CONFERENCES

A, The requirements ol Article 1.2 of this Seclion also apply 1o this Article.

B. Construction Progress Conferences - General:

1. Purposc of construction progress conferences is to review and summarize Work performed
since the previous construction progress conference; review and summarize planned
progress through the nexi, subsequent construction progress conference; review and
summarize compliance with the Progress Schedule; review progress and neccessary actions
on pending and cnitical administrative Hems; discuss matters pertinent to the Sie and
construction quality; and other matters.

2. Conference Chair: Residemt Project Representative.

3. Location, Date, and Time:

a. Construction progress conferences will be held eiiler al the Site or another location
chosen by the Owner in the City of Lewisville.

b, Frequency: construction progress conferences will be held once per month unless more
frequent meetings are required due to construction activities. Such conferences are in
addition to other recurring conferences that may be reguired elsewhere in the Contract
Documents.

¢. Construction progress conferences will be held following preconstruction conference
on a day and at 2 time to be established by RPR, following consultation with principal
representatives of Owner, Engineer, Contractor, and other required participants.
Timing on which construction progress conferences will conmmence will be at the
discretion of the designated chair of censtruction progress conferences.

d. Construction progress conferences required by this Section are separate from monthly
schedule meetings required in Section 01 32 16 - Construction Progress Schedule.

e, Anticipated duration of each construction progress conference is one hour, plus time
necessary for visiting the Site.

f. Location, date, and time will be established in accordance with requirements of Article
1.2 of this Section.

4. Required Participants:

a.  Owner: Project manager,

b. RPR

c.  Contraclor: Project manager, site superintendent, and salety representative.

d. Principal Subcontractors: Project manager or siie superintendent, for Subconiractors
performing significant Work since the previous conlerence and that will perform
significant Work prior to the next, subsequent construction progress conference. When
Subcontracior’s sii¢ superintendent represents Subcontractor at conslruction progress
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conferences, site superintendent shall be authorized and informed of administrative
matters relating to Subcontractor’s Work in accordance with Article 1.2 of this Section.

e.  Major Suppliers: Field representative of Suppliers of significant matenals and
equipment, when such field representatives are performing onsite services under the
Contract, or as otherwise decmed necessary by Contractor relative to conference
participation.

f.  Engincer; Project manager or delegate,

5. Required participants may invite to construction progress conferences others they deem
necessary or appropriale.

(. Handouts:

1. Contractor shall bring to each construction progress conference not less than 12 paper
copies of each of the following (furnish up to 20 copies when more than 12 staff are
scheduled to attend):

a. List of Work accomplished since the previous construction progress conference and list
of construction activitics planned through the next, subsequent construction progress
conference. Ceordinate list of planned activities with both the updated Progress
Schedule and iook-ahead schedule.

b. Up-to-date Progress Schedule, in accordance with Section 041 32 16 - Construction
Progress Schedule.

c. Up-to-date Schedule of Submittals, in accordance with Section 01 33 0G - Submistal
Procedures.

d. “Loock-ahead” schedule, in accordance with Scction 01 32 16 - Construction Progress

Schedule.
When applicable, list of upcoming, planned time off (with dates) for personnel with
significant roles on the Project, and the designated conlact person in their absence.

o

D. Preliminary Agenda for Construction Progress Conferences:
Review, comment, and amend (if necessary) of minutes of previous progress conference.
Review of progress since the previous progress conference.
Planned progress through next progress conference.
Overview of Progress Schedule:
a.  Review of the Contract Times; Contractor’s ability to comply with Contract Times.
b, Identificalion of critical path activities,
€. Schedules for fubrication and delivery of materials and equipment.
d.  Corrective measures, i necessary, including recovery schedule(s).
5. Submiltals:
a. Review status of critical Submittals,
b. Review revisions to Schedule of Submitials,
6. Contract Modifications:
Reqguests for interpreiation,
Writien clarificalions,
Field Orders.
Proposal Requests.
Change Proposals.
Work Change Directives.
Change Orders.
Claims.
7. P10g1 ess Payment Requests:
2. Status and deadline for submittal.
b. Stored materials and equipment; observation by Engineer or RPR; documents required.
¢. Set-offs to which Owner is entitled {as applicable).
d.  Other matters related (o progress payments.
8. Problems, conflicis, and observations.
9,  Quality standards, testing, and inspections.
10. Coordination between Project participants.

R
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4,
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i6,
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. Site management issues, including vehicular access and parking, traffic control, security,

status of temporary controls and temporary utilities, site maintenance and cleaning, and
other Site matters.

Safety and protection.

Permits and compliance,

Construetion phetographic documentation.

Record documents status.

Completion matters (as appropriate);

a,  Status of checkout, startup, field quality control activities,

b, Status of training of facility O&M personnel and O&M manuals,

c.  Partial ulilization; reguesting and scheduling inspection for Substantial Completion,
d.  Punch list status (as applicable),

e.  Other closeout maltters (if any),

Other busingss.

1.5 CLOSEOUT CONFERENCES

A, The requirements of Article 1.2 of this Seclion also apply 10 this Article.

B. Closeout Conferences — General.

i

4.

Purpose of closeout conferences is fo familiarize participants with administrative and
procedural requirements for Substantial Completion (including partial utilization by Owner)
and readiness for final payment, and status of the Work required for achieving Substantial
Completion and readiness for final payment.

Conference Chair: Same as indicated elsewhere in this Section for consiruction progress

conferences.

Location, Date, and Time;

a.  Locauon, date, and time will be the same as indicated elsewhere in s Section
regarding construciion progress conlerences.

b.  In general, as the Work, or a designated part thereof, progresses loward Substantial

Completion, topics addressed al construction progress conferences will transition to

discussing closeout-related topics.

The conference chair may require one or more additional closeout conlerences as the

conference chair deems necessary. Required participants shall participate in such

conferences without changes in the Contract Price or the Contract Times.

d. Shouid additional closeout conferences be necessary, or should focation, date, or times
for closeout conferences differ from those established for construction progress
conferences, the conference chair will so advise required participants, and others as
appropriate, in accordance with Article 1.2 of this Section.

Required Participanis: Same as required participants for construction progress conferences,

witless otherwise indicated by conference chair.

L

C. Preliminary Agenda for Closeout Conlerences:

i

2.

4.

Same as “Completion matters” portion of preliminary agenda for construction progress
conferences as indicated elsgwhere in ihis Section.

Checkout and slartup planaing meeting, in accordance with Section 01 75 00 - Checkout
and Startup Procedures.

Training schedule conference, in accordance with Section 01 79 23 - Instruction of
Operation and Maintenance Personnel.

Additional closeout related topics as determined by closeout conference chair.

1,6 OTHER CONSTRUCTION CONFERENCES

A. The requirements of Article 1.2 of this Section also apply 10 this Article.

B. Other Construction Conferences — General.

1. Other construction conferences may be scheduted and held as deemed necessary by Owner
or Engincer. Such conferences may be focused on specific matlers, such as discussing
remedies and schedules for defective Work, negotiating changes in the Contract Price and
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Contract Times, or other matters related to the Project where time imits prevent addressing
such tiems as part of other conferences addressed elsewhere in the Contract Documents.

2. Conference Chair: Resident Project Representative.

tocation, Date, and Time:

a. Location: Same as location of construction progress conferences as indicated elsewhere
in this Section, unless location is changed in accordance with Article 1.2 of this
Section.

b. Other construction conferences will be held on a day and at a fime 1o be established by
RPR, following consultation with principal representatives of Owner, Engineer,
Contractor, and other required participants.

¢, Each other construction conference is one hour, plus time that may be necessary for
visiling the Site when conference purpose warrants.

d. Location, date, and Lime will be established in accordance with requirements of Arlicle
1.2 of this Section,

4. Required Participants: As deemed necessary by conference chair.

Wkt

C. Agenda: Agenda presenting topics to be discussed at each other construction conference will be
developed by the conference chair and distributed to required participants, and others as
appropriate, in accerdance with Article 1.2 of this Section.

PART 2 - PRODUCTS - (NOT USED}

PART 3 - EXECUTION - (NOT USED}

END OF SECTION
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SECTION 01 31 26
ELECTRONIC COMMUNICATION PROTOCOLS

PART 1 - GENERAL
L1 SUMMARY

A, Section Includes:
1. Procedures with which Users will comply regarding transmission or exchange of Electronic
Documents for the Project.

B. Related Requirements:

1. Refer to the General Conditions, as may be modified by the Supplementary Conditions,
regarding transmitting Electronic Documents by Electronic Means.

2. In addition to the requirements of this Specifications Section, comply with the requirements
for Electronic Documents in the following Specifications:
a.  Section 01 32 16 - Construction Progress Schedule.
b.  Section 01 32 33 - Phetographic Documentation.
c.  Section 01 33 00 - Submittals.
d. Section 01 78 39 - Project Record Pocuments.

1.2 DEFINITIONS

A. The following terms are defined for use in this Specifications Section and are indicated hercin
using initial capilal letters, The terms have the associated meaning regardless of whether
indicaled in singular or plural.

1. Electronic Documents Protocol (abbreviated as “EDP™): Procedures and requirements set
forth in this Specifications Section for the exchange of Electronic Documents by Electronic
Means,

2. Project Website: An internet-based sofiware platform, such as a websile or other project
mapagement informalion system (PMIS) designated by Contract or moiual consent of Users
as the means of exchanging Electronic Documents during the Project.

3. System Infrastructure: Hardware, operating system(s} software, inlernei access, e-mail
service and seftware, security soflware, and large-file transfer functions.

4. Users: Owner, Coniraclor, Engineer, and others exchanging Electronic Documents on the
Project in accordance with the EDP.

1.3 ADMINISTRATIVE REQUIREMENTS,

A. Coordination:
I.  Contractor shall require all Subcontractors and Suppliers to compty with the EDP
established in the Contract Documents,

1.4 GENERAL PROVISIONS OF ELECTRONIC DOCUMENT PROTOCOL

A. EDP — General:

I. To the fuilest extent practical, Users agree to and will transmii and accept Elecironic
Documents transmitted by Electronic Means in accordance with the requirements of this
Specifications Section. Use of the Electronic Documents and any information contained
therein is subject to requirements of this Specifications Section and other provisions of the
Contract Documents governing transmittal of Electronic Documents.

2. Centent of Electronic Documents will be the responsibility of transmitting User,

3. Uniess otherwise provided in: (1) the EDP, (2) elsewhere in the Contract Documents, or (3)
or other agreement between two or more Users governing use of Electronic Documents,
Electronic Documents exchanged in accordance with the Contracl Documents may be used
in the same manner as paper or other printed versions of the same docwnents exchanged
using other than Electronic Mcans, subject to the sume governing requirements, limitations,
and restrictions sel forth in the Contract Documents,
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6.

Except as otherwise explicitly indicated in the EDP, the terms of this EDP wili be
incorporated into any other agreement or subcontract between a party and a third party for a
portion of the Work or Project-related services, where such third party is, either directly or
indirecily, required to exchange Electronic Pocuments with Owner, Contractor, or
Engineer. Nothing in this EDP modifies the requirements of the Contract Documents
regarding communications between and among Owner, Contractor, and Engincer
Subcontractors, Suppliers, consultants, and others for which each is responsible.

When transmitting Electronic Documents, transmitting User mukes no representations

regarding long-term compatibility, usability, or readability of the ilems resulting from the

receiving User’s use of soflware applications or System Infrastructure differing from those
established in this EDP,

This EDP does not negale or mitigate any obligation: (1} in the Contract Documents to

create, provide, or mainlain an original paper record version ol Drawings and

Specifications, signed and sealed in accordance with Laws or Regulations; {2) 10 comply

with Laws and Regulations governing signing and sealing of design documents or sigping

and electronic transmission of other documents; or (3} lo comply with notice requirements
of the Generat Conditions (as. May be modified by the Supplementary Conditions).

Modificalions to EDP:

a.  When modilications to the EDP are necessary to address issues affecting Sysiem
Infrastructure, Users shall cooperalively resolve the issues.

b. If resclution within a reasonable time is not achieved, Owaer is empowered to require
reasenable and necessary changes to the EDP consistent with the original intent of the
EDP.

c. If such changes result in additional cost or delay to Contractor, not reasenably
anticipated under the original EDP, Contractor may seek an adjustment in the Contract
Price, Contract Times, or both in accordance with the Contract Documents.,

B. System Infrastructure and Systems for Exchanging Electronic Document:

I

Each User will provide System Infrastructure (as defined in this EDP) at its own cost and
sulficient for complying with EDP requirements. Except for nunimum standards set forth in
this EDP [and explicit syslem requirements specilied by attachment to this EDP], it is the
obligation of each User lo determine, for itself, such User’s own System Infrastructure.

a.  Maximum size of e-mail file attachment under this EDP is 10 megabytes {MB) unless
otherwise coordinated during Construction. Attachments larger than the maximum size
indicated in this paragraph shall be exchanged via secure electronic fransfer using
method mutually accepiable to Owner, Engineer, and Contractor.

b. Each entity transmitting or receiving Electronic Documents has full responsibility for
ils own costs, delays, deficiencies, and errors associated with converting, translating,
updating, verifying, licensing, and otherwise enabling its Systen infrastructure for use
in accordance with this EDP,

¢. Each User will provide its own printing facilities and will be responsibie for its own
costs of printing Electronic Documents,

2. Each User is responsible for its own system operations, security, back-up, archiving, audits,
and other technology and resources for operations of its System Infrastructure during the
Project, including coordination with the User’s individual(s) or subcontractor(s) responsible
for managing its System Infrastructure and capable of addressing communications and other
technology issues affecting exchange of Electronic Pocuments.

3, Sccurity:

a,  Each User will operate and maintain imdustry-standard, industry-accepted, IS0
slandard, commercial-grade sceurity software and systems to protecl against threals
mcluding software viruses and other makicious software including worms, lrojans,
adware; data breaches; loss of conlidentiality; and other threals in transmission lo, or
slorage of, Electronic Documents from other Users, including transmission of
Electronic Documents by physical media including lash drives/thumb drives, hard
drives, compact discs (CD), dighal video discs {DVD), and other portable devices,
whether connected physically or wirelessly.
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b. To the extent that a User maintains and operates such security software and appropriate

System Infrastructure, such User will not be liable to other Users participating in the
Project for breach of system security.

4. Principal means of exchanging Electronic Documents will be e-mail and files attached to e-
mail, i1 accordance with the EDP,
5. Project Websie:

i,

d.

Contractor will establish, operate, and maintain a Project Website (as defined in this
EiP) at sole cost of Contractor for use of Owner, Engineer, Contractor, and other Users
as appropriate during the Project, for exchanging and storing Project Electronic
Documents.
Unless otherwise provided in the Contract Documents, use of Project Website by
Owner, Conlractor, and Engineer is mandatory for exchanging Project documents as set
forth in the EDP,
Project Website Conditions and Standards:
1) Project Management Information System or other Software Application(s}.
2) Duration of Project Website Availebility and Reliance by Users: 12 months atter

Final Completion.
3) Services and Functions Available on Project Website:

a) Document Management

by  Construction Schedule

¢) Meeting Minutes

d} RFIs (Requests for information)}

e) Submittals

) CTRs (Certified Test Reporis)

g}  Owner Inspector Daily Field Report.

hy Coniractor’s Site Visit Reports

i} Change documentation

1) Applications for Payment with Schedule of Values

kY  Wamanty documents

I) Test Reports.
Address of Project Website shali be furmished by Contractor, and Project Website shall
be available from Contractor, within 10 days folowing the Effective Dale of the
Contract.

C. General Requirements and Limitations for Software for Electronic Document Exchange:
I.  Software and file formats for exchange of Electronic Documents shall be as indicated in
Article 1.5 of this Specifications Section.
2. Software Verstons:

a.

b.

Each User will acquire the software and associated licenses necessary to create,
transmit, receive, read, and us Electronic Documents for the Project, using the software
and file formats indicate in Article 1.3 of this Specifications Section.

Prior to using any updated version of the software required in the EDP for Electronic
Document{s} transmitted to other User(s), the originating User will first notify and
cither (1) recetve concurrence from receiving User(s) for use of the updated version, or
{2) adjust its transmission fo comply with the EDP,

3. Preservation of Intellectual Property and Confidentiality of Electronic Documents:

.

b,

Users agree to not intentionally edit, reverse-engineer, decrypt, remove seeurity or
encryption features, or convert to another format for modification purpeses Electronic
Documents, and information and data contained theretn, transmitted in 4 file format,
including portable document format (PDF), intended by transmitting User to not be
maodilted, unless the receiving User (1) obtains permission from owner of the Electronic
Document and intellectual property contained therein, or (2) is expressly allowed by (he
EDP to edit or modily the Elecironic Document.

Where modifying, editing, decryplion, or reverse-engineering is allowed by the EDP,
such use 15 conferred only for the Project,
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¢. The EDP does not transfer any ownership or rights of any sort regarding use outside of
the Project of Electronic Documents.

d.  Users shall not cite or quote excerpts of Electronic Documents for purposes outside of
the Project unless required fo do so by Laws and Regulations.

D. Contraclor’s Requests for Elecironic Documents in Other Formats:

I.  Release of Electronic Documents in format(s} other than those indicated in in Article 1.5 of
this Specilications Section and elsewhere 1n the Contract Documents will be at the
discretton of Owner and subject (o terms and conditions required by the owner of such files
and documents, and the provisions indicated below.

2. To extent determined by Owner, in its sole discretion, to be appropriate, release of
Electronic Documents in alternative format(s) requested by Contractor {(*Request”) are
subject to provisions of Owner’s response 1o the Request and to the following:

a. Contractor’s Request shall be in writing. Owner and others, as appropriate, will
consider and respond to Reguest promptly, but neither Owner nor Engineer wili be
responsible for any time or cost impacts on Contractor associated with timing of the
Request, or with Owner’s decision associated therewith,

b.  When Engineer is the owner of the Electronic Documents requested by Contractor in
native format, prier to Engineer transmitting such Electronic Documents to Contractor,
Contractor shall sign and deliver to Engineer, without modifying or amending,
Engineer’s "Electronic Media Release™ agreement.

¢.  Conient included in Electronic Documents created by Engincer and furnished in
response 1o the Requzest was prepared by Engineer as an internal working document for
Enginecer’s purposes solely and, when provided to Coniractor, is on an “as-is™ basis
withoul warranlies of any kind, including, but not limited 1o any implied warranties of
fitness for purpose. Contractor acknowledges that content of Elecironic Documents
[urnished in response to the Request may not be suitable for Contraclor’s purpose(s), or
may reqitire substantial modification and independent verification by Contractor.
Content may include limited resolution ol models, not-to-scale schematic
representations and symbols, use of notes to convey design concepts in lieu of accurale
graphics, approximalions, graphical simplifications, undocumented intermediate
revisions, and other shown or indicated information that may affect subsequent use by
Contractor or others for whom Coniractor is respensible.

d. Electronic Documents containing text, graphics, metadata, or other types of data
furnished by Engineer in response to the Request are only for Contraclor’s convenience
and any and alf conclusions or information obtained or derived from such Electronic
Documents will be al Contractor’s sole risk and expense. Coniractor waives any and all
claims against Engineer, Owner, or both arising from Contractor’s use of Electronic
Documents furnished in response to the Request,

e.  Contractor shall indenmmify and hold harmiess Owner, Engineer, and their respective
consultants and subconsultants from any and all claims, damages, losses, and expenses,
mcluding attorneys” fees and defense costs, fees and costs of engineers, architecis,
geologists, accountants, and other professionals, and any and all other costs, direct and
indirect, resudting from Contractor’s use, adaptation, or distribution of Electronic
Document{s) furmished in response to the Reguest,

f. Contractor shall not scll, copy, transfer, forward, give away or otherwise distribute the
Electronic Documents {in source format or modified file format) to any third party
without direct writlen authorization of Engincer or other entity that owns the Electronic
document(s), unless such diswribution is specifically indicated in the Request and is
limited o Subcontractors and Suppliers. Contractor warranis that subsequenl use by
Subcontraciors and Suppliers complies with terms and conditions of the Contract
Documents, Owner’s response to the Request, and release agreement{s) (il any) by
owner of the Electronic Documents {including Engineer, where applicable).

3. When the Reguest i1s for Electronic Documents in a format not other than that indicated in
the Conltract Documenls, and Owner (and others, as applicable} decide 1o comply with the
Request, and when the requested Electronic Docwments are not eastly available in the
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format{s) requested, Contractor shall reimburse Owner for costs incurred by Owner, either
directly or mdirectly, to furnish Electronic Documents in accordance with the to furnish the
requested format(s). In compensation, Owner may retain such amount(s) as set-off(s) under
the Contract Documents,
1.5 EXCHANGE OF ELECTRONIC DOCUMENTS
A, Comply with the Electronic Document tormats, transmission methods, and permitted uses set
forth in Table 01 31 26-A, Exchange of Electronic Documents, below, when transmitting or
using Electronic Documents on the Project. Where a row in the table has no indicated means of
transmitting Electronic Documents, use for such documents only paper copies transmitled to the
receiving party via appropriate delivery method.

ABLE i1 31 26-A - EXCHANGE OF

LECTRONIC DOCUMENT

1.5 A1 Project communications

General communications & correspondence EM, PD¥ | O, C RPR EM, EMA O.E, C,RPR
Meeting notices and agendas EM, PDF RPR PW O,EC R
Meeting minutes PDF RPR PW O,LEC

1.5.A.2. Contractor's Subimittals io Engineer

Shop Drawings PIF C PW £ M{1) (1}

Product data Submilals, delegated design POF C PW £ M (D (it
Submittals, and other action Submittals i
{except Sampies)

Informational and closeout Submitlals: PDF C PW E,RPR M) {(13{6)

Documentation of dedivery of maintenance PDF C PW E, RPR M (1)
materials Submitials

1.5,A.3. Engineer’s retum of reviewed Submitlals
1o Contractor

Shop Drawings PDF E PW 0., C,RPR R

Produet data Submiltals, delegated design PDFE E PW O, C,RPR R

Sulumittals, and other action Submittals

Infommational and closcowt submitlals: PDF T PW 0., C,RPR R {6}
Documentation of delivery of maintenance PDF I PW 0. C,RPR

malerials submittals

1.5.A.4. Contract Modifications Documents

Requests for interpretation to Engineer PDF C.,0,RPR PW E M {1}
Engineer’s interpretations (RFI responses} PDF I PW C, O, RPR
Engineer’s clarifications to Contractor EM, PDF E PW C, 0, RPR R
Engineer's issuance of Field Orders PDOF E PW C, 0O, RPR R
Proposal Requests PLF E, G, RPR PW C R
Change Proposals — submitted to Engineer PDF C PW 0, E, RPR 8
Change Proposals — Engineer’s PDYF E PW C. 0O, RPR
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TESPHOISE

Work Change Directives (for Contractor PDF E P C R (2}

signature}

Change Orders {for Contractor signalure} PO E PW C R (2}
1.5.A.5. Applications for Payment (3}
LY A6, Claims and other nolices {4}
L4.A7. Closeoul Documents

Record drawings DWGand | C PW E, O, RPR M {5} (3}

PDF
Other record documents PDF { PW B0 RPR M5 (3}

Contract closeoul documents

1. Keyto Table 01 31 26-A:

d.

"

Data Formal:

1) EM: .msg, .him, .txt, 1tf, e-mail text.

2) W .docx, Microsoft Word 2013 or later.

3)  EX: xlsx, Microsoft Excel 2013 or tater.

4) PDF: .pdf. portable document format.

5) DWG: dwg. Autedesk AutoCAD 2014 drawing.

Transmitting User:

1) O Owner.

2y C: Contractor,

3 E: Engineer.

4y RPR.

Transmission Method:

1) EM: Viae-mail.

2) EMA: Attachment to e-mail fransmission.

3) PORT: Delivered via poriable media such as flash drive/thumb drive, CI, or DVD

4) PW: Posted to Project Website,

5) FTP: FTP wansfer to receiving FTP server.

Receiving User:

1) O: Owner.

2) C: Contractor.

3) E: Engineer.

4) RPR

Permiited Uses:

1) S: Store and view only.

2) R: Reproduce and distribule.

3) @ Integrate (incorporate additional electronic data without modifying data
received)

4) M: Modify as required to fulfill obligations for the Project.

Notes:

1) Modifications by Engineer to Contractor’s Submiltals and requests for
interpretations are limited to printing, marking-up, and adding conunent sheets,

2) May be distributed only to affected Subcontractors and Suppliers. Pring, sign
document, and return signed paper originals to Engineer.

3)  Submit printed Applications for Payment with original (“wet”™) signatures.
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4) Submit notices, including Clahms, in accordance with the notice provisions of the
General Conditions, as may be modified by the Supplementary Conditions.

5)  Submit recerd drawings in native CAD format indicated when Contractor has
signed Engineer’s standard agreement for release of electronic media. 1n addition,
always submit record drawings as PDF files. Comply with Contract Documents
requirements for Project record documents.

6) For operation and maintenance data, also submit paper copics as required by
Section 01 78 23 - Operations and Mairtenance Manuals,

PART 2 - PRODUCTS - (NOT USED}

PART 3 - EXECUTION - {(NOT USED)

END OF SECTION
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SECTION 0132 16
CONSTRUCTION PROGRESS SCHEDULE

PART 1 - GENERAL
L1 SUMMARY

A. Section Inciudes:
I, Admunistrative and procedural requirements for Contractor’s construction Progress
Schedules and related Submittals, including:

a.  Administrative requirements regarding progress Schedules.
b, Qualifications of Progress Schedule preparer and related personned.
¢.  Submittals of Progress Schedules and associated schedule-related Submillals..
d. Initial Progress Schedules.
¢, Look-shead schedules.
£ Progress Schedule updates.
g.  Narrative reports.
h. Time impact analyses.
1. Recovery schedules.
B. Scope:

1. Contractor shall prepare and submit to Engineer and RPR required Progress Schedules and
related Submilials, as required by this Section and elsewhere in the Contract Documents,
Maintain and update Progress Schedules and related Submilttals throughout the Project.

2. All references to “Engineer” in this Section shall be interpreted as “Engineer and/or RPR”.
Engineer and RPR shall cach have authority to schedule meetings and approve the
construction progress schedule, Al submittals shall be sent to both Enginecr and RPR,
Responses may be from either or from both, References 10 “RPR” do not refer to
“Engineer”.

3. Owner, facility manager (if other than Owner), Engineer, and others involved with the
Project have the right 1o rely on accuracy ol Coniraclor-prepared Progress Schedule.

4. Engineer’s review or acceptance ol the Progress Schedule or related Submilttals, and
Engineer’s comments on and expressed opinions conceming activilies in the Progress
Schedule and related Submittals, and progress of the Work, does not control Contractor’s
independent judgment concarning construction means, methods, techniques, sequences and
procedures, unless the associated means, method, technigue, sequence, or procedure is
required by the Contract Documents. Contractor is solely responsible for complying with
the Contract Times.

C. Related Requirements: Include, but are not necessarily limied to;
I.  Section 0% 11 00 - Summary of Work.
2. Section 01 26 00 - Contract Modificalion Procedures.
3. Section 01 31 19 - Project Meetings.

1.2 REFERENCES,

A. Defined Terms and Terminology:

1. Defined terms, indicated with initial capital letters, are indicated in the General Condilions,
as may be modified by the Supplementary Conditions.

2. Terminology: The following are not defined terns and are not indicated witl initial capital
letters but, when used in this Section, have the meaning indicated below, whether applied to
the singular or plura! thereof,

a.  “Activity” is an element of the Work that has the following specific characteristics;
consumes tine, requires resources, has a definable start and fumsh, is assignable, and is
measurable.
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b. “Baseline Progress Schedule” means, in addition to the General Conditions” definition
of “Progress Schedule”, the version of the Progress Schedule (for the entire Project)
mitially accepted by the Engineer. [n the event of subscquent modifications 1o the
Project, Contractor and Engineer nwy mutually agree that a subsequent revision of the
Progress Schedule constitutes a now baseline Progress Schedule that supersedes the
prior baseline Progress Schedule.

¢, “Constraint” means an imposed date on the Progress Schedule or an imposed time
between activities. The Contract Times are constraints.

d.  “CPM Progress Schedule™ means, in addition 1o the General Conditions” definition of
“Progress Schedule”, a computerized Progress Schedule in critical path method (CPM)
formal, for the entire Work, indicaling interrelationships between clements of the
Work; indicates sequences, dates, and durations for Work perfonned to date; indicates
sequences, dates, and duration {or incomplete Work yet to be performed; indicales
constraints; and indicates the critical path for the Work.

e.  “Critical path” is the continuous chain of activities, from start to completion of the
Work, with the longest duration for completion within the Contract Times.

f.  “Early finish” means the eartiest date an activity can finish according to the assigned
relattonships among the activities in the Progress Schedule.

g.  “Early start” means the earliest possible date an activity can siarl according to the
assigned relationships among activities in the Progress Schedule.

h.  “Float™ means the time difference between the calculated duration of an activity chain
on the Progress Schedule and the critical path.

i.  “Late finish” means the latest date an activity on the Progress Schedule can finish
without extending the Contract Times.

J- “Late start” means the latest date an activity on the Progress Schedule can start without
extending the Contract Times.

k. “Network diagram™ means a time-scaled Jogic diagram showing the durations and
relationships of the activities on the Progress Schedule.

I.  “Schedule date” (and similar terms, whether used in this Section or Project
communications related to Progress Schedules} mean the “early start™ and "early
finish” date for the associated activity. “Late start” and “late finish™ dates are for
determining float and do not represent the schedule dates.

m, “Totl floal” means the total number of days an activity (or chain of activities) on the
Progress Schedule can be delayed without affecting the Contract Times.

n. “Work aress” and “work system” means a logical breakdown of the Work clements or a
greup of activities which, when collectively assembled, are readily ideniifiable on the
Project {for example: yard piping, a structure or building, a treatment process, or other
logical grouping).

1.3 ADMINISTRATIVE REQUIREMENTS

A. General Provisions on Progress Schedules:
1. This Section augments requirements for the Progress Schedule, and Coaltractor’s control of
the Work, indicaled in the General Conditions, as may be augmenied by the Supplementary
Conditions..

B, Useof Float:

1. Float belongs to the Project and may be used by Contractor or Owner to gcconumodate
changes in the Work, or to mitigate the effect of events delaying the Work or compliance
with the Contract Times,

2. Changes or delays that infiuence activities that have float and do not extend the critical path
do not justify changes in the Contract Times..

3. Float Suppression: Pursuant io {loat sharing requirements of this Section, use of float
suppression lechiiques in Progress Schedules, such as preferential sequencing logic, special
lead/iag logic restraints, and extended activity durations are unacceplable.

C. Factors Affecting the Progress Schedule:
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a. In preparing and updating the Progress Schedule, take into consideration: preparing and
signing subconiracts and purchase orders, complying with Submittal requirements and
Submittal review times, fabricating materials and equipment, source quality control
{including required shop tests and inspections), shipping and deliveries, field quality
control (including reguired field tests and inspections at the Site), Work by
Subcontractors, coordination with others (such as other contractors including those
indicated in Section 01 11 00 — Swamary of Worlk, utility owners, and owners of
transportation facilities), compliance with Laws and Regulations and permits,
availability of construclion cquipment and machinery, abililies of workers, weather
conditions, condition of the Stie, seasonal reslrictions, resirictions in operations al the
Site and coordination with Owner’s (or facility manager’s) operations, shuldowns of
Owner’s facilities, training of {acility operation and maintenance personnel, checkout,
startup, adjusting and balancing, and other faclors that have the potential 10 affect
completion of the Work within the Contract Times.

2. Comply with sequencing requirements including:
a. Section 01 14 16 - Coordination with Owner’s Operations.

D. Scheduling Workshop Conferences:

1. Prior to preparing the preliminary Progress Schedule, Contractor shall participate with
Engineer in one workshop conference(s), up to two hours in duration, to discuss technical
requirements relative to sequencing and organmizing the Work, Progress Schedule
development, and Progress Schedule procedures,

2. Contracter and Engineer will mutually agree on the dale, time, and location of scheduling
workshop conference(s),

3. Required Atiendees:

a,  Contraclor’s project manager, sile superintendent, and Progress Schedule preparer,

b. Engineer

¢.  Owner or facility manager (if other than Owner) may atlend scheduling workshop
conferences.

4. RPR will prepare minutes of the scheduling workshop conferences and distribute minultes to
conference attendees and others as deemed appropriate by RPR.

1.4 QUALITY ASSURANCE

A, Qualifications:
I. Progress Schedule Preparer.

a. Contractor shall retain services of a scheduling consultant to, or shall seif-perform,
preparation and updating of the Progress Schedule using qualified personnel
experienced in: {1) construction scheduling, (2) the scheduling software required for the
Project, and (3) serving as Progress Schedule preparer on construction projects of
similar type, size, and complexity as the Project.

b. Progress Schedule preparer shall have not fess than five years™ experience using the
required schedule software on construction projects of similar type, size, and
complexity as the Project.

¢. Prior to engaging a scheduling consultant or using a qualified, experienced employee,
submil to Engincer the following qualifications information:

1) Name, employer, and business address of proposed Progress Schedule preparer and
names, employer(s), and business address(es) of personnel who will be assigned 1o
assisl the preparer n developing and updating the Progress Schedule.

2)  information sufficient to demonstrate that proposed Progress Schedule preparer
and scheduling assistant personnel possess qualifications complying with this
Section. For cach person assigned, submil list of similar type, size, complexity,
and conslruction contract amount for ¢ach project, together with project name,
owner, location, and dates, and name(s) of scheduling personnel involved.

d. Engineer’s Review of Qualifications:

1) Engineer will complele review of Progress Schedule preparer qualifications within
five days ol receipt of such qualifications.
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2) if qualifications are unacceptable, submit qualifications of acceptable personnel!
within five days of Contractor’s receipt of Engineer’s non-acceptance.
3) Engineer’s accepiance or non-acceptance of qualifications does not reduce or
mitigate Contractor’s obligations under the Contract Documents.
e. If Contractor intends 1o replace any Progress Schedule preparer personnel previously
accepiable to Engineer, submit qualifications of proposed replacement({s} in accerdance
with this Arnicle.

1.5 SUBMITTALS

A.  Informaiional Submitlals: Submil the folowing:

L.

6.
7.

Qualifications Stalements:

& Submit qualifications of Progress Schedule preparer, amd other personnet that will assist
Progress Schedule preparer in preparing and updaling the Progress Schedule.

b.  Obtain Engincer’s acceptance of qualilications prior 1o slarling preparation of
preliminary Progress Schedule..

Planned Work Schedule:

a.  Submit initial and updated (as necessary} planned work schedule, in accordance with
this Section’s “Progress Schedule™ Article.

Progress Schedule:

a. Prelinunary Progress Schedule with associated narrative report.

b, Acceptable Progress Schedule (“baseline Progress Schedule™) with associated narrative
report.

Look-Ahead Schedules:

a.  Submit 30-day look-ahead schedule at each construction progress meeting, in
accordance with this Section’s “Look-Ahead Schedules™ Article.

Progress Schedule Updates:

a.  Progress Schedule updates shall comply with requirements of this Section, and shall
include updated Progress Schedule and narrative report.,

b.  Submit updated Progress Schedule prior to each associated construction progress
meeting. When a Progress Schedule remains unchanged from one construction
progress meeting (o the next, submit written statement expressly so stating, in addition
to monthly Progress Schedule update Submittals, also bring to construction progress
meetings the number of paper copies of the updaled Progress Schedule indicated in
Section 01 31 19 - Project Mectings,

Time Impact Analyses: Submit in aceordance with this Section,

Recovery Schedules: Submit in accordance with this Section,

1.6 INITIAL PROGRESS SCHEDULES

A, Applicability of this Article:

I

This Article addresses the initial Progress Schedules and selected, related Submittals
required at the outset of the Project’s construction phase, through Engineer’s and/or s
acceplance of the Progress Schedule and its related Submitials.

Subsequenl Progress Schedule Submittals, including Progress Schedule updates, recovery
schedules, and other schedule-related Submittals, shall comply with software, lype,
organization, content, and similar requirements of this Article.

B. Type and Organization of Progress Schedules:

1. Prepare Progress Schedules using Oracle Primavera P6 software, unless other scheduling
software is acceptable to Engineer.

2. Sheet Size: 22 inches by 34 inches, unless otherwise accepted by Engineer.

3. Fime Scale: Indicate first date of each work week,

4. Activity Assignments and Designations:

a, Limit activities, where possible, excluding {abrication of materials and equipment, Lo
durations not longer than 20 days. Activilies shall be definable and measurable. For
example, an activily described only as “Concrete” will likely be unacceptable.

b, Assign to each activity an appropriate, unique numerical designation and description.
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¢. Numerical designation shall incorporate the associated Specifications section number,

d. Activity description shall include sufficient detail to clearly communicate the intended
activity. Descriptions shall include identifiers for physical locations of work area or
work system, such as (where appropriate}: column lines, stationing {for linear projects),
and elevations, Indicate unique description for cach activity.

e.  Group deliveries of materials and equipment ito a separate sub-schedule that is part of
the Progress Schedule.

£ Group construction into work arca sub-schedules (that arc part of the Progress
Schedule) by activily,

g.  Clearly indicate, as activities separale from installalion, necessary and required curing
periods.

Organizalion of Progress Schedules:

a.  Indicale interfaces and dependencies with preceding, concurrent, and follow-on
activities, inctuding those associated with the Work, other contractors at the Site,
Owner and facility manager, Owner’s consultants {including Engineer), authorities
having jurisdiction, and others as appropriale. Clearly indicate activities not under
Contraclor’s control.

b, Progress Schedules shall be CPM Progress Schedules.

c. Indicale on the separate Schedule of Submiltals dates for submilting and reviewing
Shop Drawings, product dala Submittals, Samples, and other required Submnittals,
Coordinate Progress Schedule with the Schedule of Submittals.

d. Clearly indicate the critical path on the Progress Schedule.

C. Planned Work Schedule:

I.

[ =

Within 30 days of the Effective Date of the Contract, indicate to Engineer the work days and
hours proposed by Contractor, Also indicate planned non-work days, such as Conlractor’s
holidays, weekends, and the Hke.

Enforce Subcontractors’ and Suppliers’ (when at the Site) compliance with Contractor’s
work schedule submitted to Engineer.

in the event of changes, submit to Engineer revised work schedule. Furmish such Submitial
not less than three days prior to changing Contracior’s work schedule, except in eventof
unanticipated emergency.

D. Preliminary Progress Schedule:

1.

b

L

Within 10 days after the Conlract Times commence running, Contractor shall submit to
Fngineer the preliminary Progress Schedule covering the entire Project, with associated
schedule-related Submittals required in this Section’s “Submiltals™ Article.

Submit preliminary Progress Schedule in secordance with Section 01 31 26 - Electronic
Communication Protocels and Section 01 33 00 - Submittal Procedures, Also submit
preliminary Progress Schedule in its native (executable) format generated by the scheduling
soliware, transmifled 1n accordance with Section 01 31 26 - Electronic Communicalion
Protocols.

Engineer will perform fimely review of the preliminary Progress Schedule.

Preliminary Progress Schedule shall comply with the Contract Documents relative lo
Progress Schedules.

£, Initial Acceptance of Progress Schedule:

I.

Not less than 10 days before submission of the first Application for Payment, a scheduling
conference attended by Contractor, Progress Schedule preparer, Engineer, and others as
appropriate will be held at the Site or nearby location fumished by Owner 10 review for
acceptability to Engineer the preliminary Progress Schedule and associated schedule-related
Submittals. Following the scheduling conlerence, Contractor shall have live days 1o make
corrections and adjustments and to conplele and resubmit the Progress Schedule and
associated schedule-related Submittals. Contractor will not be ¢eligible for Grst progress
payment untii acceptable Progress Schedule and associated schedule-relaled Submittals are
submitted to Engineer and are acceplable {0 Engineer.
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2

4.

Submit acceptable Progress Schedule, together with associated schedule-related Submiitals
in accordance with this Section’s “Submittals™ Article, Section 0§ 31 26 — Electronic
Communication Protocols, and Section 01 33 00 - Submittal Procedures. Also subni
acceptable form of Progress Schedule in its native (executable) format generated by the
scheduling software, ransmitted in accordance with Section 01 31 26 - Electronic
Communication Protocols.

The Progress Schedule will be accepiable to Engineer if it provides an orderly progression
of the Work to completion within the Contract Times, in accordance with the Contract
Documents.

initially-accepled Progress Schedule shall be identtied as the baseline Progress Schedule.

F. Planned Completion Different from the Contract Times:

i

2

if the Progress Schedule accepted by Engineer indicates completion date(s) different than
the Contract Times, the Contract Times are not thereby changed.

in the event the Progress Schedule accepted by Engineer indicates one or more early
compietion dates and the Contract Thmes have not been reduced, Owner may, at Owner's
option, use available float without Owner being Hable for Contractor’s costs o remain
onsite, mobilized, and working {whether on the original scope of the Work or for medified
Work} beyond the scheduled early completion date(s), as fong as the Work will be
compieted within the Contract Times.

When the Work will not be completed within the Contract Times, the Contract Documents”
provisions concerning delays and changes in the Contract Times govern,

1.7 LOOK-AHEAD SCHEDULES
A. Look-Ahead Schedules — General;

i.

b3

Look-ahead schedules are shori-duraiion, ofler more~-detailed, lime-based schedules for the
Work to be performed during the coming month or other required span of the look-ahead
schedule.

Purpose of look-aliead schedules is to present , for Project stakeholders, including Owner,
facility manager (if other than Owner}, Engineer, Owner-hired testing and inspection
entities, other contractors working at or adjacent to the Sile, utility owners, transporiation
facthty owners, and olhers as necessary, Conlractor’s detailed, time-based plan for
performing the Work during the period covered by the timespan of the look-ahead schedule.
This Section’s “Submittals”™ Article indicates the required span and frequency of look-ahead
schedules..

Each look-ahead schedule shall be fully coordinaied and consistent with the current
Progress Scheduie update.

Submil look-ahead schedules concurrent with construction progress meetings, in accordance
with Section 01 3} 26 - Electronic Communication Protocols, and Section 01 33 00 -
Submittal Procedures. Also subniit look-ahead schedules in native (executable) format, in
accordance with Section 01 31 26 - Electronic Communication Protocols.

As handouts, bring 10 each construction progress meeting the guantity of paper copies of the
new look-ahead schedule indicated in Section 01 31 19 - Project Meetings. 1 quantity is not
indicated in Section 01 31 19 - Project Meetings, furnish quantity equal to typical number of
attendees of progress meetings.

B. Organization and Content of Look-Ahead Schedules:

I.  Look-ahead schedules shall be prepared from the current Progress Schedule updale, of the
same type, using the same software, content, and organization required in this Section for
initial Progress Schedules.

2. Aclivity designations on lock-ahead schedules shall incorporate the associated actlivity
designations from the Progress Schedule.

3. Bheet Size: Format lock-ahead schedules to sheet size of 11 inches by 17 inches, unless
other sheet size is accepiable to Engineer.

4. Look-ahead schedules should generally be more-detailed than the Progress Schedule.
Activity durations on look-ahead schedules should not exceed five days.

HDR PN: 10342803 City of Lewisviile June 2023

Pratrie Creck Wastewater Treatment Plart Aevation Basin Expansion Issued for Bid
CONSTRUCTION PROGRESS SCHEDULE
H13216-6



1.8 PROGRESS SCHEDULE UPDATES

A, Updates —~ General:

I.

[ 2%

Lh

6.

Update the Progress Schedule not less-often than once per month. If during progress of the
Work events develop that necessitate changes in the initially accepted Progress Schedule
(baseline Progress Schedule), identify updated Progress Schedules sequentially as “Progress
Schedule Revision “17, “27, “3”, and continuing in sequence as required. Number the
Progress Schedule submittals in accordance with Section 01 33 00 - Submittal Procedures.
Progress Schedule updates shall comply with this Section’s requirements for initial progress
Schedule, relative to fype, required software, organization, content, and related matters.
Starting with first Progress Schedule update, and continuing with each subsequent update,
indicate on the Progress Schedule the actual start and finish dates of each activity that is
completed or is currently underway. [naccurate representation of completed or in-progress
activities will be grounds for Engineer’s non-acceptance of the Progress Schedule update.
Contractor’s Progress Schedule update shall include a narrative report in accordance with
this Section. Narrative report shall mclude description of: progress achieved to date and
status of each work area of the Project, planned progress for the upcoming period,
identification of the critical path, current or pofential delays, Change Orders {pending and
approved since the previous Progress Schedule update), and other problems associated with
performing the Work in accordance with the baseline Progress Schedule and complying
with the Contract Documents, including the Contract Times. Indicate in the narrative report
delays that have occurred since the previous updated Progress Schedule.

The update 10 the Progress Schedule shall be based on retained logic, Progress override
legic is not allowed,

Submit to Engincer updated Progress Schedule, together with associated schedule-related
Submittals, in accordance with this Section’s “Submiltals™ Article, Scetion 01 31 26 -
Electronic Communication Profocols, and Section 01 33 G0 - Subimittal Procedures. Also
submit updated Progress Schedule in its native {executable) format generated by the
scheduling software, ransmitted in accordance with Section 01 31 26 - Electronic
Communication Protocols.

B. Monthly Schedule Meeting:

1.

|

During the month, utilizing the previous menth’s look-ahead schedule. Contractor shall
record the percenl complete, start and finish dates of each scheduled activity with the
remaining duration for each activity started but not completed, including activities
associgted with procurement of malerials and equipment.

On the same day each month, not {ess than one week prior to a progress mecting,
Contractor, Progress Schedule preparer, Engineer {or Resident Project Representative), and
others as appropriale shal mect af the Site to tour the Work to review and recommend
updates to the Progress Schedule and progress information gathered by Contractor during
the month, Aller discussion of Contractor’s current progress information and attendees’
review ol the current status of the Work, Progress Schedule preparer shall appropriately and
accuralely update the Progress Schedule.

1.9 NARRATIVE REPORTS

A. Narrative Reporls — General:

I.

bt

Prepare and include with the preliminary Progress Schedule Submittal and each subsequent
Progress Schedule Submittal, wrilten narrative report describing the schedule-related
constrainis reguired by the Contract Documents and Conlractor’s plan and schedule for
complying with such requirements. Narrative reporis shall also include required content
indicated above in this Section’s “Progress Schedule Updates™ Article.

Narrative report shall describe the methods of sequencing and operation, resources to be
employed, time frames for the censtruction of each of the major work area or work system
on the Project, and time frames for complying with the Contract Times and Contractor’s
interim schedule milestones.
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Prepare narrative reporis on Contractor’s company letterhead and clearly indicate the
Progress Schedule revision and date associated with the namrative report.

Narrative reports shall be written in English and typed. Use clear, concise, complete, and
accurale language in narrative reports. Clearly indicale in parrative report the name of
persen preparing the narrative report and date of preparation

Narrative report Submiitals do not constitute contractual Change Propoesals, nor are they
notice of a Claim.

Engineer’s receipt, review, and acceptance of namrative reports does not mitigate or reduce
Contractor’s obligalions to Tumish contractually reguired notices,

1.1 TIME IMPACT ANALYSES

A, Time Impact Analyses — General:

i

Prepare and submit tme impact analysis when one or more of the following occurs: (a)

Change Proposal is prepared; {b) Work Change Directive is issued that will allect the

Progress Schedule; or {¢) when delays occur.

Tiume impact analysis shall iHustrate influence of each Change Order, Work Change

Directive, allowance authorization, or delay, as applicable, on Contractor’s abilily to comply

with the Contract Times and Progress Schedule constraings.

in performing time impact analysis, use Progress Schedule having revision date closest to

and prior to the evenl giving rise (o the delay or other change in the Work.

indicate in thme impact analysis activities on the Project’s critical path prior to the event

giving rise to the detay or other Change in the Work; activities added, extended, or deleted

as a result of the detay or change in the Work; and impact of such changes on the Project’s

critical path activities,

indicate in time imypact analysis activities not within Contractor’s control.

Time impact analysis shall demonstrate the time impact, based on date the Change Order,

Work Change Directive, or allowance authorization was given to Contractor or, as

applicable, date the delay sfarted to ocowr; the status of the Work at that time; and activity

duration of affected activities. Activity duration used in time impact analysis shall be those

inctuded in most recent Progress Schedule update accepted by Engineer, closest to start of

the delay or start of the Change Order, Work Change Directive, or allowance authorization

as adjusted by mutual, written agreement of the parties and Engineer.

Timing of Time lmpact Analysis:

g, submit time impact analysis with Change Proposal, in accordance with Section 01 26
00 - Contract Modification procedures,

b.  When lime impact analysis is not part of a Change Proposal, submit each time tmpact

analysis within 15 days afier the following, as applicable:

1)  Start of the delay.

2)  After Contractor’s receipl of Work Change Direclive.

When Contractor does not submit time impact analysis for a specific change or delay,

within the specitied period for such submittal, such non-submittal will indicate

extension of the Contract Times is not needed,

-

B. Evaluation by Engineer and Acceptance:

1. Engireer’s evaluation of each time impact analysis comprised of complete information will
be completed in timely manner (in accordunce with the Contract Documents) after
Engineer’s receipt,

2. When time impact analysis is incomplete or otherwise inappropriate, Engineer will furnish
comments to Contracior. When tine impact analysis is complete and apparently
appropriate, its acceptability will be indicated by associated Contract modification or
allowance authorization.

3. Changes in the Contract Times will be made only by Change Order,

4. When mutual agreement 1s reached between (he parties on effeet of the change or delay in
the Project, incorporate into the next Progress Schedule update the associated [ragnets
illustrating the influence of changes and delays.

HDR PN: 10342803 City of Lewisvile June 2023

Pratrie Creck Wastewater Treatment Plamt Aevation Basin Expansion Issued for Bid
CONSTRUCTION PROGRESS SCHEDULE
6132168



1.1t

RECOVERY SCHEDULES

A. Recovery Schedules - General:

I.

I3

When updated Progress Schedule indicates the abilily to comply with the Contract Times
falls 14 days or more behind schedule, and there is no excusable detay, Change Order, or
Work Change Directive to support an extension of the Contract Times, Contractor shall
prepare and subniit to Engineer Contractor’s recovery schedule.

Recovery schedule is a Progress Schedule demonstrating Contractor’s plan o accelerate the
Work to achieve compliance with the Contract Times. 1f achieving the Contract Times is
not feasible, Contracior’s recovery schedule shali indicate Contractor’s plan 1o recover as
much of the lost time as possible to complete the Work as close as possible to the Contract
Times.

Submil recovery schedule within 10 days after submittal of updated Progress Schedule
where need for recovery schedule is indicated.

B. Recovery Schedule Report:

I

With each recovery schedule Submittal, include recovery schedule narrative report,
manually prepared by Contractor, on Contractor’s company lellerhead, indicating name of
person responsible for preparing the recovery schedule and report.

Recovery schedule report shall verbally indicate Contractor’s plan for accelerating the Work
and recovering lost time, and shalf indicate the total number of days expected to be
recovered by Contractor’s implementation of the recovery schedule. Clearly indicate how
the intended actions will recover lost time.

Contractor is fully responsible for complying with the Contract Documents, including the
contract Times.

C. Implementation of Recovery Schedule:

i.

At no additional cost 1o Owner, do ene or more of the following, as appropriate: (a) furnish
additional labor, {b) provide additional construction equipment and machinery, (¢) provide
suitable malertals to accelerate the Work, (d) employ additional work shills, {e) expedite
procurement of materials and equipment to be incorporated into the Work or otherwise
expedite delivery of such items, (I} provide other needed resources, and {g) provide other
micasures necessary to complele the Work within the Contract Times.

Upon aceeptance of recovery schedute by Engincer, incorporate recovery schedule into the
next Progress Schedule update.

D. Contractor’s Fathue to Recover Lost Time;

i.

Contractor’s refusal, faiture, or neglect to lake appropriate measures o recover lost time, or
to submil a recovery schedule, shall constitule reasonable evidence that Contractor s not
prosecuting the Work, or designated part of the Work, with diligence to ensure completion
in accordance with the Congract Times. Such action or inaction by Contractor shall
constitute suflicient basis for Owner to exercise remedies available to Owner under the
Contract Documents.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 32 33
PROJECT PHOTOGRAPHIC BDOCUMENTATION

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Requirements for the following types of Confractor-furnished construction photographic
documentation:
a. 5till photographs.
b, Video.
2.  Reguiremicnts for preconstruction, construction progress, and final photographic
documenlation.

B. Scope:
1. Contractor shall perforn: construction photography and submit construction photographic
documentation, mcluding providing all labor, materials, equipment, and services required.
2. Perform photography (Lc., still photography and video) and submit construction
photographic documentation, in sccordance with this Section, throughout the Work.
3. Oblain and pay for required permits and licenses, if any, and obtain approvals required by
authorities having jurisdiction for Contractor’s construction photography.

C. Related Requirements:
1. Section 01 31 26 - Electronic Communication Protocols.
2. Section 01 33 00 - Submittal Procedures.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1. Coordinate construction photography with progress of the Work. Uniess otherwise required
by the Contract Documents, do not cover or conceal the Work until construction
photographic documentation has been properly obtained,

2. Coordinate dates and times for performing construction photography with Resident Project
Representative (RPR).

3. Coordinate construction photography with other contractors at the Site.

1.3 QUALITY ASSURANCE

AL Belection of Views for Construction Photography:
1. At the Site, Resident Project Representative will indicale the views to be taken and will
select time at which images will be obtained.
2. Pholographic subjects, views, and angles will vary with progress of the Work.

1.4 SUBMITFALS

A, Infonnational Submittals: Submit the following:
1. Preconstruction Photographic Documentation:

2. Submit Electronic Documents (still photographs and video).

b.  Submit acceplable preconstruction pholographic documentation prior to mobilizing to
and disturbing the Site, and not later than the first progress payment request, unless
other schedule for preconstruction photographic documentation is accepted by
Engineer,

2. Construction Progress Photographic Pocumentation:

a.  Submit prints and Electronic Documents (stifl photographs and video).

b. Obtain construction progress photographic documentation at the frequency indicate in
this Section. Coordinate submittal of construction progress photographic
documentation with submiital of each progress pavment reguests.
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3.

Qualifications Statements:

a. Photographer: When requested by Engineer, prior to starting photographic
docwnentation Work, submit photographer qualifications and record of experience.
List of construction photography experience shall include for cach project:

1) Project name and location

2)  Nature of construction.

3) Photograpber’s client with coatract information.
4)  Approximate duration of photographer’s services,

B. Closeout Submiitals: Submit the following:

I.

Final Photographic Documentation:

a.  Submit prints and Electronic Documents (stifl photographs and video).

b. Submit acceptable final photographic documentation prior to requesting final
mspection.

1.5 CONSTRUCTION PHOTOGRAPHY —- GENERAL

A. Images - General:

i.
2,

Lh

Photographic documentation shall be in color.

Photographic images shall be suitably staged and set up ("framed™), focused, and have
adequate Hghting to illuminate the Work and conditions that are the subject of the
photograph.

For still photographs and video, use digital camera equipment with resolution of not less
than 16.0-megapixels.

Do not imprint date and Llime i the image.

Key Plan for Each Submitial of 5tiHl Photographs: With submittal of each group of stll
pholographs, furnish one kKey plan, 8.5 inches by 11 inches in size, of the Site, indicating
location and direclion where cach still photograph was taken. Key plan and each associated
photlograph shall clearly indicale a number or other designation for each stiff photograph.
When prints of photographs are required, submit equal quantity of prints of each key plan.

B. Photographic Electronic Docunents:

I.

For each still photograph submitted, furnish high-quality, high-resolution digital image in

JREG (", jpg™) file format compatible with Microsoft Windows 10 and higher operating

systems.

GPS geo-lagging enabled and recorded with each image.

image Resolution: Sufficient for clear, high-resolution digital images and prints. Minimum

resolution shall be 600 dols per inch {dpi). Minimum size of digital images shall be:

a. Non-Aerial 5tili Photographs: Eight inches by ten inches.

Electronic Document image filename shall describe the image; do not submit filenames

automalically created by camera. Where applicable, include area designation and area

number as defined on the Contract Drawings. For example, acceptable Electronic Document

image filenames are, “31 P1 1] Blower Bidg — Looking West at Blower 2.jpg”. and “Main

St.-Elm St Intersection — Looking North.jpg”

Submiltal of Electronic Documents Stili Photographs:

a. Submit in accordance with Section 01 31 26 — Electronic Communication Protocols.

b.  When use of online document management system 15 required by the Contract
Documents, also save copy of Electronic Documents of photographic documentation in
a directory for Contractor’s photographic images. Each time photographs are obtained ,
save the associated Electronic Documents files in a new subdirectory named for the
date and basic subject of the photographs. For example, "2022-06-30 — Site Work™ and
*2023-03-21 — New Control Room™.

c.  Submit Electronic Documents of still photographs not more than 72 hours after such
tmages are obtained,

1.6 FPRECONSTRUCTION PHOTOGRAFPHIC DOCUMENTATION

A. Preconstruction Photographic Documentation:
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1. Obtain and submit sufficient preconstruction photographic documentation to record
conditions at the Site prior to construction. Photography shall document all work areas for

the Project,

2. Preconstruction photography is separate from construction progress photographic

documentation required in this Section.
3. Submit preconstruction video of all work areas included in the Project, including indoor and
outdoor work arcas and areas to be occupicd by field offices, temiporary sheds, material and
equipment storage arcas, staging and laydown areas, areas that will be used by or for
construction vehicular traffic and parking, and other localions that will or may be disturbed
by construction of the Project,

B. If disagreement arises on the condition of the Site and insufficient preconstruction photographic
documentation was submitted prior to the disagreement, restore the property in guestion to
extent directed by Engineer and to Engineer’s satisfaction.

1.7 CONSTRUCTHON PROGRESS PHOTOGRAPHIC DOCUMENTATION

A. Progress Photography:
1. Take stifl photographs not fess often than once per month.

2. Take not less than 20 still photographs each time photographer is at the Site,
3.

Maximum number of progress photographs required is based on the Contract Times to
Substangial Completion of the entire Project and scope of the Projeet on the Effective Date
of the Contract, Proporticnately modify the extent of photographic documentation if scope
of the Project or the Contract Times are modilied.
4. QOblain and submil inlerior and exterior pholographic documenitation of each building and
struclure in the work area as direcied by Engineer or Resident Project Representative al the
thne photographs are 1aken.

1.8 FINAL PHOTOGRAPHIC POCUMENTATION

A. Final Photography:

1. Take still photographs at time and day acceptable to Engineer. Do not take final

photographs prior to Substantial Completion of the entire Project, removal of temporary
facilities, and restoration. Work documented 1n final, still photographs shall be complete in
accordance with the Contract Documents, including painting and fimshing, furnishings,
landscaping, and other visible Work

o)

Submit final phetographs based on scope of the Project upon the Effective Date of the

Contract. Propertionately modify the guantity of final, stifl photographs if scope of the

Project is modified. Final, still photographs are not part of construction progress

photographs reguired elsewhere in this Section.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 33 00
SUBMITTAL PROCEDURES

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

1. Definition of various types of Submittals.

2. Coordination requirements for Submittals,

3. General provisions coneerning Submitials,

4. Schedule of Submittals.

5. Contractor’s preparation of Submiitals, including:

4. Numbering.

b.  Marking.

c. Organization and content.

d. Proposed “or-equals”, substitutes, and deviations from Contract requirements.
e.  Electronic Documents Submittals.

f.  Contractor’s review and approval of each Submittal.

g Resubmittats.

6. Contractor’s transmittal of Submittals, including transmittal letters, transmittal and delivery
methed, and delivery of Samples, Closeout Submittals, and Maintenance Materials
Subiniltals.

7. Engineer’s review, including:

a. Timing.
b. Meaning of Engineer's Submittal action code(disposition) assigned.
c. Delivery of Engineer’s responses on Submittals.

B. Scope:

i.  Contractor shall provide all labor, malerials, equipment, tools, services, incidentals, and
other effort necessary to furnish Shop Drawings, product data Submittals, Samples, and
other Submitials in accordance with the Contract Documents.

2. This Section’s Article, “General Provisions Concerning Submittals™ includes a stunmary of
the Coniract Documents’ locations of Submittals requirements.

3. Shop Drawings, product data Submittals, Samples, and other Submittals, whether or not
approved or accepted by Engineer, are not Contract Documents. Engineer’s approval or
acceptance, as applicable, of a Submittal does not alier or modify the Contract Documents.

4.  Engineer and Owner have the right to rely on Contractor’s representations and certifications

made regarding each Submitial,

C. Related Reguirements: Include but are not limited to:

I.
2.
3.
4.

Section {1 25 00 - Substitution Procedures.

Section 0! 31 26 - Electronic Communication Protocols.
Section ¢ 32 16 - Construction Progress Schedule.
Section {1 62 00 - Product Oplions.

1.2 REFERENCES

A. References — Introduction:

i.

2

This Article presents definitions and terminology used in this Section and throughout the
Contract Documents.

Applicability of the Term “Submittals™ Where reference is made 1o Shop Drawings,
product data Submittals, Samples, or other Submitials in this Section and elsewhere in the
Contract Documents, the ferm “Submittals”™, as defined in the Contract Documents, is
intended. The foregoing applies regardless of whether such term is indicated with an initial
capital Jetter, unless context of the subject provision clearly indicates otherwise.
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3. Types of Submittals:

a.  Submistal types are classified as follows: (1) Action Submittals, (2) Informational
Submistals, (3 Closeout Submittals, and (4) Maintenance Materials Submitials,

b.  Type of each required Submittal is indicated in the associated Specifications section.
When Submittal type is not clearly indicated in the associated Specifications section,
Submittal will be classified as indicated in this Article. Submit request for
interpretation when Contractor 1s uncesrtain of required Submittal type.

B. Action Submittals:

I.  Action Submitials require an explicit, written approval or other appropriate action by
Enginger {or other entity to whom the Submittal is required 1o be furnished, in accordance
with the Contract Documents) before Contractor may release the associated item(s) for raw
materials procurement, fabrication, production, and shipping.

2. Unless otherwise indicated in the Contract Documents, Action Submittals include the

following:

a.  Shop Drawings.

b.  Product data.

¢, Samples.

d.  Testing plans for quality control activities required by the Contract Documents.

&

Delegated Designs: Delegated design professional’s “instruments of serviee”

Submittals required by the Confract Documnents | as further deseribed in Section 01 35

73 — Delegated Design Procedures.

3. General Conditions’ requirements for Shop Drawings and Samples hereby apply to all
Action Submttials.

C. Informational Submittals:

I.  Informational Submittals are so indicated in the Contract Documents. Unless otherwise
indicated, [nformational Submittals include certifications, evaluation reports, results of
source quality control activities, resulfs of field quality control activities, Supplier
instructions, reports of Suppliers’ visits to the Site, sustainable design Submittals (that are
not Closeour Submittals), delegated design Submittals that are not “instruments of service”
Submittals, qualifications statements, and others.

2, Informational Submitials, when submitied in accordance with the Contract and indicating
full compliance with the Contract Documents, do notl require explicil response from
Engineer {or other entity to whom the Submittal is 10 be delivered); Engineer’s {or other
entity’s} aceeptance thereof will be indicated in the Engineer’s Submiitals log. Copy of
Engineer’s Submittals log is available 10 Contractor upon Conlractor’s writlen reguest.

3, When informational Submitial does not indicate full compliance will: the Conltract
Documents, Engineer {or other entity to which Submittal is to be delivered) will indicale the
non-compliance in a written response to Contractor.

D. Closeout Submittals:

I.  Closeout Submittats are so indicated in the Contract Documents and are, in general, required
before the associated Work is completed, unless earlier submittal is required by the Contract
Documents.

2. Unless indicated otherwise in the Contract Documents, Closeout Submittals include
maintenance contracts, operation and maintenance data, warrantics, bonds (other than
performance and payment bonds required prior 1o the start of construction), record
documents, sustainable design closcout Submittals, sofiware, keys, and others,

3. Closcoutl Submittals are processed in the same manner as deseribed above for Informational
Submitials.

. Maintenance Materials Submiitals:
I. Maintenance materials include spare parts, extra materials, tools, and similar items required
10 be furnished in accordance with the Contract Documents.
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3

fd

Furnish required physical maintenance materials, delivered to Owner or facility manager (if
other than Owner), as applicable, at the location{s) indicated in the Contract Documents, for
the corresponding required Maintenance Materials Submistals,

Maintenance Materials Submittals are documentation of delivery to Owner’s or facility
manager, and their acceptance of, required physical maintenance malerials.

Maintenance Materials Submittals are processed in the same manner as described above for
Informational Submittals.

Additional Terms:

I.

The following terms have the meanings indicated below, regardless of whether such terins

are indicated using initiat caplital letters, and apply to singular and plural of each:

a. “Product data” means illustrations, standard schedules, performance charts, Supplier’s
published instructions, brochures, diagrams, and other information furnished by
Contractor to illustrate or describe materials or equipment for some portion of the
Work. In general, product data are manufacturers’ pre-published information on the
items proposed to be incorporated into the Work. Product data includes manufacturer's
cataleg pages and similar documents with contractor-made markings and indications of
proposed products and proposed options.

b.  The tenm “Shop Drawings™, defined in the General Conditions, is supplemented by the
following: Shop Drawings include: {1) fabrication and assembly drawings, usually
having a title block, or {2) schedules, prepared specifically for the Project, Here,
“schedules” means & Project-specific summary of systems and components, such as a
schedule of HVAC equipment, schedules of doors and door hardware, or windows, ora
schedule of paint systems by room and surface, or other, similar Project information in
a tabular format. 1n contrast, construction Progress Schedules, Schedules of Submittals,
and Schedules of Values are not Shop Drawings.

1.3 ADMINISTRATIVE REQUIREMENTS

A,

Coordination:

1.

b

Furnish Submittals well in advance of need for the associated material or equipment, or
procedure {as applicable), in the Work and with ampie time necessary for delivery of
materials and equipment and 1o implement procedures {ollowing Engineer’s approval or
acceplance of the associated Submittal,

Work covered by a Submittal will not be included in payments by Owner until approval or
acceptance {as applicable) of related Submittals has been obtained in accordance with the
Contract Documeitts.

1.4 GENERAL PROVISIONS CONCERNING SUBMITTALS

A, Locations of Requirements:

I,

Requirements concermng Submittals are generally located as follows:

a.  General Conditions, as may be modified by the Supplementary Conditions, applicable
to the Project.

b. This Section, which presents general requirements for Submittals applicable to the
Project.

¢ Other Division 01 Specifications that include gencral requirements for certain types of
Submittals, such as Seetion 81 31 26 - Electronic Communications Protocols, Section
01 78 23 - Operation and Maintenance Data, Section 03 35 73 - Delegated Design
Procedures (when ihe Contract includes delegation of professional design services), and
others.

d. The “Submittals™ Article of the various Specifications seclions, which indicales the
required Submittals for the associated Work. Furnish all Submittals required by the
Contract Documents regardless of whether explicitly indicated in the assoctaied
Specifications” “Submiitals™ Article.

B. This Section augments and supplements the requirements of the General Conditions, as may be
medified by the Supplementary Conditions, relative to Submittals,
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1.5 SCHEDULE OF SUBMITTALS

A. Informationat Submittals: Submit the following:
I. Schedule of Subnntials:

a.

Timing:

1) Furish Schedule of Submittals within time frames indicated in the General
Condilions, as may be modified by the Supplementary Ceonditions.

2) Submil updated Schedule of Submittals with each submitial of the updated
Progress Schedule.

Content: I accordance with the General Conditions, as may be meodified by the

Supplementary Conditions, and this Section. Reguirements for content of preliminary

Schedule of Submittals and subsequent Submittals of the Schedule of Submittals are

identical. identify on Schedule of Submittals all Submittals required in the Contract

Documents. Updates of Schedule of Submittals shall show scheduled dates and actual

dates for completed tasks. Clearly indicate Submittals that are on the Project’s critical

path. Indicate the following for each Subnittal:

1) Date by which Submittal will be received by Enginger.

2)  Whether Submittal will be for a substitulion or “or-cgual”,

3)  Date by which Engineer’s response is requited. ABow not iess than 14 days for
Engineer’s review, starting on Engineer’s actual reccipl of cach Submittal. Allow
increased time for large or complex Submittals.

4) For Submitials for materials or cquipment, date by which material or cquipment
must be at the Site fo avoid delaying the Work and Lo avoid delaying the work of
others (if any).

Major Equipment Submittals shall be included in the Progress Schedules in Section 01

32 16 - Construction Progress Schedule. The overall Schedule of Submutials may also

be it this software or may be maintained by spreadsheet.

Coordinate Schedule of Submittals with the Progress Schedule.

Schedule of Submittals that is nol compatible with the Progress Schedule, or that does

not indicate Submittals on the Project’s critical path, or that places extraordinary

demands on Engineer for tune and resources, is unaceeptable. Do not include

Submittals not required by the Contract Documents.

Lis preparing Schedule of Submittals:

1) Considering the nature and complexity of cach Submittal, allow sufficient time for
reviews and revisions.

2)  Allow reasonable time for: Engineer's review and processing of Submittals, for
Subnzittals to be revised and resubmitted, and for returning Submiitals to
Contractor.

3)  identify and accordingly schedule Submittals that are expected to have long
anticipated review times.

1.6 PREPARATION OF SUBMITTALS

A, Prior to Submittal Preparation:

1. The General Conditions, as may be modified by the Supplementary Condilions, address
Contractor’s responsibility for submitting for Owner’s acceptance identification of
Subcontractors and Suppliers. Obtain Owner’s acceptance before enlering into subcontracis
and purchase orders for the Work.

2. Comply with the Contract Documenis relative to terms and condilions of subcontracts and
purchase orders for the Work,

3. Contractor’s responsibililies for the following are set forth in the General Conditions, as
may be modified by the Supplementary Conditions, and as may be augmented elsewhere in
the Conltract Documents:

/D oE

Obtaining field measurements and dimensions.

Determining and verifying required guantilies.

Verifying compatibility of materials.

Apportioning the Work among Subcontractors, Suppliers, and Centractor.
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e. Reconciling required materials, equipment, and other Contract requirements with
Contractor’s means, methods, techniques, sequences, and procedures of construction
and with Contractor’s safety and protection prograns and precautions incident thereto,

f.  Reviewing applicable provisions of the Contract Documents and obtaining from
Engincer nccessary interpretations or clarifications,

B. Submittal [dentitficalion:

I.  Sucbmiital Number: Shall be a unigue number assigned to each individual Submittal.

Assign Submittal numbers as follows:

a. First part of Submittal number shall be the applicable Specifications section number,
followed by a hyphen.

b. Second part of Submittal number shall be a three-digit number (sequentially numbered
from 001 through 999) assigned to each separate Submittal furnished under the
associated Specifications section.

¢. Example: Submittal number for the third Submittal fuunished for Section 10 14 00 -
Signage, would be 10 14 40-003",

Review Cycle Number: Each resubmittal of a given Submiital shall be indicated with a

lower-case fetler designation:

a.  No letter designation for initial {first) submittal of the Submittal number,

b, “a” shall indicate first resubmittal of the Submiltal number.

¢ “b” shall indicate second resubmittal of the Submitial number,

3. Examples:

T3

¥

Submittal ldentification

Example Description Subanittal Ne. Review Cycle

Initial (fivst) review cycle of the third Submittal furnished 0 14 00-003-
vnder Section 10 14 08 - Signage

Second review cycle (first resubmittal) of third Submittal 10 14 00-003-
furnished under Section 10 14 00 - Signage

o

C. Marking of Submitials:
I.  Mark on ¢ach page of cach Submitial and each individual componenl submitied with

Submitial number and applicable Specilications paragraph.

2. Mark each page ol each Submitial with the Submitlat page number.

3. Each Shop Drawing sheet shall have title block with complete identifying information
satisfaclory to Engineer.

4. For product data Submittals, operation and maintenance data Submittals, and other

Submnuiitals:

a. Mark options to be furnished using broad, dark arrows or “clouds” clearly drawn
around the refevant text or diagraims. Do not use highlighter for indicating options and
features.

b. Indicate options and features not furnished using clear strikeouts through the text or
diagrams.

D. Submittal Organization and Content — General:

1. Page or Sheet Size; Furnish Submiitals with one or more of the following page or sheel
sizes: {a) 8.5 inches by 11 inches; (b} 11 inches by 17 inches; (¢} 22 inches by 34 inches;
unless another sheet size 18 accepiable to Engineer.

2. Language: Al parts of each Submittal shall be in the English language.

3. Units of Measurement: Clearly indicate units of measurement on Shop Drawings, product
data Submittals, record documnentation, and operation and maintenance data Submittals.
Organize each Submittal logically to facilitate ease of understanding and review.

3. To the extent practicable, arrange Submittal information in same order as reguirements are
written in the assoctated Specifications section.

b
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10.
(R

Each Submittal shall cover Work under only one Specifications section,

To the extent practicable, package together Submittals for the same Specifications section.
Do not furnish required mformation piecemeal.

For large or complex Submittals, include a title page and table of contents.

include gppropriately labeled fly sheets to separate distinet parts of cach Submittal,
Ensure legibility of all pages in cach Submittal,

Minimize extrancous and unnecessary information in Submittals for materials and
equipment. Do not submi information not relevant to the Submittal and associaled
requirements of the Contract Documents,

. Contractor’s, Subcontractor’s, and Supplier’s writicn conuments on Shop Drawings and

product dala diagrams shall be colored green

. Do not submil under Specificalions sections with title that include “Basic Requirements”,

unless the subject material or equipment is specified, in total, in a Specifications section
with the words, “Basic Requirements” in 1iis Litle,

B, Electronic Documents Submittals:

1.

]

¥

Format: Electronic Documents Submittals shall be “portable document format™ ((PDF) files
unless expressly required otherwise by applicable provisions of the Contract Documents.
Electronic Documents Submittals must be electronically searchable when delivered to
Engineer and other recipients,

Organizalion and Content:

a.  Each Elcclronic Documents Submittal shall be one file; do not divide individual
Submittals into mudtiple Elecironic Documents files each unless file size will exceed
100 MR,

b, When Submittal is large or contains mubtiple parts, furnish PDF file with suitably titled
elgctronic bookmark [or each section of the Submiltal.

c.  Content shall be identical fo paper or other original Submittal. First page of each
Electronic Documents Submittal shall be transmittal letter required in this’s Paragraph
1.7.A.

Quality and Legthbility: Electronic Documents Submittal files shall be made from the

original and shall be clear and legible. Markings applied by Coniractor, Subcentractor, or

Supplier shall be clear, distinct, and readily apparent. Electronic Documents file shall be

full size of original documents. Properly orient all pages for convenient reading on a

computer display; do not furnish pages sideways or upside-down..

Provide sufficient internet service, software, and sysiems for Contractor with capability

appropriate for transmitting the necessary files and receiving responses from Engineer or

other entities.

Check not {ess than once per day for distribution of Electronic Documents Submittals

responses and related Electronic Documents correspondence.

F. Proposed “Or-Equals”, Substitutes, and Deviations from Contract Requirements:

I. “Or-Equals™

a. The meaning of “or-equal” 1s addressed in Section 01 25 00 - Substitution Procedures.

b. Coniractor’s request for approval of “or-equals™ 1s to be presented via the assoeciated
Action Submittal{s} and shall include the information required in provisions governing
“or-equals” in Section 01 62 G0 - Product Options.

¢. Expressiy and prominently indicate, “Proposed Or-Equal” on the associated Action
Submittals when Submittal is for an “oer-equal®.

d. Submittals requesting approval of an “or-equal” but not accompanied by the required,
supplemental information will be deemed incomplete by Engincer and returned to
Contractor without approval.

2. Substitutes:

d.  The meaning of “substitute™ is indicated in Section G1 25 00 - Substitution Procedures.

b. Requests for approval of substitutes shall comply with Section 01 25 00 - Substitution
procedures, and other relevant provisions of the Contract Documents.
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Contractor’s request for approval of substitute is separate from the associated Action
Submistal(s). Action Submittals that request approvat of a substitute when a separate,
formal substitution request (furnished in accordance with the Contract Documents) was
not previously furnished to Engineer, followed by formial approval in via an appropriate
contract modification (typically cither a Field Order or Change Order}, will be deemed
by Engincer as non-compliant with the Contract Documents and will be retumed to
Contractor without approval,

Contractor is solely responsible for delays incurred due to subslitutes proposed via
Submuttals thal bave not been previously duly approved via an apprepriate Conlract
modification.

Action Submittals for fiems or procedures approved via an appropriate Contract
modilication shall include a copy of the Contract modification in which the substitute
was approved.

3. Submitials with Proposed Deviations from Contract Reguirements:

i.

b.

When Submitial proposes deviations from requirements of the Contract Documenls, the
Submittal shalt clearly and expressly indicate each proposed deviation.

Also comply with this Section’s provision, in the Anicle below, on Contractor’s
transmittal letter expressly alerting Engineer to the proposed deviations.

Comply with requirements of the Contract regarding substitutes and “or-egnals™.
When deviation is proposed, also appropriately revise text of Contractor’s approval,
from that required below in this Article.

When Submittal includes deviations from Coniract requirements and either the
Submittal itself, Contractor’s transmittal letter, or both, do not comply fully with
Contract requirements for indicating deviations in Submittals and giving separate
written notice thereof, Engineer’s approval of such deviations will be deemed null and
void unless Engineer’s written response to the Submittal has expressly acknowledged
such deviation and indicated Engineer’s approval thereof.

Contractor is solely responsible for delays and costs incurred due fo any and all
Submittals with devialions from Contract requirements that were not properly,
expressly indicated and approved in accordance with the Contract Documents.
Devialions not duly approved in accordance with the Contract Documents may be
deemed defective Work, Contractor is solely responsible for remedying defective
Work and all associated cost and time impacls.

G. Contractor’s Approval of Submittals:
I. Contractor’s Review: Before transmitting Subnzittals to Engineer, review each Submiital to:

a.
b.
c.

Ensure proper coordination of the Work,

Determine that each Submiital is in accordance with Contractor’s desires.
Verify that Submittal contains sufficient information for Engineer to determine
compliance with the Conlract Documents,

2. Incomplete or inazdeguate Submittals will be retumed without detailed review by Engineer,
3. Contracior’s Approval Stamp and Signalure;

i,

[

Each Submittal furnished shall bear Contractor’s approval stamp (or facsimile thereof)
and signature, as evidence that the Submittal has been reviewed and approved by
Contractor and verified as complete and in accordance with the Coatract Documents,
Submittals without Contractor’s approval and signature (as required by the coniract
Documents} will be returned to Contractor withoul further review by Engineer and
deemed incomplete,

Conlractor’s approval shall contain the following text:

Project Name:
Conlraclor’s Name:
Conlract Designation:
Date:
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Submittal Title:
Specifications:
Section:
Page No.:
Paragraph No.;
Drawing No.; | Jof
Location of Work:

Submittal No., and Review Cyele:
Coordinated by Conlractor with Submitlal Nos.:

1 hereby certify that Contractor has satisfied Contractor’s obligations under the Contract
Documents relative to Contractor’s review and approval of this Submital, including: (1)
reviewed and coordinated the Submittal with other Submittals and with the requirements of the
Work and the Coniract Documents; {2) determined and verified all: field measurements,
quantities, dimensions, specified performance and design criteria, installation requirements,
materiats, catatog numbers, and simiar information with respect to the Submittal, (b) the
suitability of all materials and equipment offered with respect to the indicated application,
fubrication, shipping, handling, storage, assetubly, and installation pertaining to the performance
of the Work, and (¢) alf information relative 1o Contractor’s responsibilities for means, methods,
technigues, sequences, and procedures of construction, and safety precautions and programs
incident thereto; (3) confirmed the Submittal is complete with respect to all related data included
in the Submital; and (4) clearly and expressly indicated all proposed deviations (il any) from the
requirements of the Contract Documents both in the Submittal itself and in the Submittal’s
transmiltal Jetter, Accordingly, this Submiltal is hereby approved for Contractor by:

Approved for Contractor by:

H, Resubmitials:

1.

2.

Lot

Refer 1o the General Conditions, as may be modified by the Supplementary Conditions, for
requirements regarding resubmitting required Submittals.

in addilion to limits on the quantity of resubmittals, as indicated in the General Conditions,
Contractoer shall furnish Submittals with such compleleness, accuracy, and compliance wilh
the Conlract Documents to obtain Engineer’s approval or acceptance, as applicable, without
the total quanltity of Submmilials furnished, including alf inhtial Submiltals and ali
resubinittals, exceeding 150% of the number of Submittals indicated on the Schedule of
Submittals initially accepted by Engineer, plus a corresponding percentage of the gquantity of
Submitials required by Change Orders, Work Change Directives, and Field Orders.

Do not increase the scope of prior review cyele of the same Submitial.

indicate on Contractor’s transmittal letter how Subinitial was revised from previous review
cycle of the Submittal and where the revisions or corrections are located within the
resubmittal.

Expressly address and provide response for all components previously transmitied by
Enginger on prior review cycles of the subject Submittal. Where resubmittal lacks complete
sespense to Engineer’s prior comments, Engineer may deem such resubmiittal as incomplete
and return it to Contractor without fusther review.

Where part of the Submittal’s prior review cycle was expressly approved or accepted, as
applicable, by Engineer, do not include such ftems in subseguenst resubmiitals,

Indicate, “Not Yet Resolved—To Be Resubmitted at a Later Date™ for any itenis not
approved in prior review cycle of the Submittal for items not inciuded in the subject
resubmittal. Enginecr reserves the right to deem incomplete Submittals “Not Approved” or
"Revise and Resubmit”, Fumishing incomplete or partial resubmilials is discouraged.
Resubmittal of Previousty Approved or Accepted lems:
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a. Do not resubmit on a given item previously approved or accepted, as applicable, by
Engineer, without Engineer’s advance consent. Consent will be given for bona-fide
unavailability of a previously approved or accepted item where Contractor has acted in
good faith in a timely manner with due diligence to comply with the Contract Times.

b. Destroy or conspicuously mark “SUPERSEDED” on all documents having previously
received Engineer’s approval or acceptance, as applicable, that are superseded by a
resubmittal,

1.7 TRANSMITTAL OF SUBMITTALS BY CONTRACTOR

A, Coniractor’s Transmiltal Letters for Submittals:

L.

Furnish separate transnuittal letter wilh cach Submittal, Use transmittal form attached to this
Section {as Exhibit 01 33 00-A) unless other transmattal form is acceplable to Engincer at
the start of the Project’s conslruction,

When transmiltal form other than this Section’s Exhibil 01 33 00-A is accepiable o
Engineer, at beginning of each transmittal, include a reference heading tndicaling:
Contracior’s name, Owner’s name, Project designation, Contract designation, transmittal
number, and Submittal number {with review cycle).

“Or-Equals™ When the Submilial is proposing an “or-equal”, expressly so indicate on
wansmittal form submitted by Contractor.

Proposed Deviations from Contract Requirements: When the Submittal proposes deviations
from requirements of the Contract Documents, transmittal letter shall specifically describe
each proposed deviation.

B. Submittal Delivery Method:

1.

2.

This proviston presents general requirements for delivery or all Submittals unless otherwise
required elsewhere in the Contract Documenits,

Furnish Submittals as Etectronic Documents delivered in accordance wiith Section 01 31 26
— Electronic Communicalion Protocols.

Fumish Submittals to Engineer and each other entity indicated 1n the Contract Documents as
receiving a Submittat directly from Contractor.

Address Submittals to Engineer as follows: HDR Engineering, Inc., 1711} Preston Road,
Suite 300, Dallas, Texas 75248-1232, to attention of Jenifer Rayshell,
Jjenifer.raysheli@hdrinc.com.

Preliminary Copy for Engineer: Simultancously with delivering Electronic Documents
Subinittal to Engineer, also deliver:

a. Electronic Documents Submittal to Resident Project Representative.

C. Samples - Transmittal and Delivery:

I. Labeling and Tagging Samples:

a. Securely label or tag each Sample with Submittal identilication number.

b. Label or tag shall include clear space at least 4 inches by 4 inches in size for affixing
Engineer’s review stamp indicating disposition assigned by Engmeer.

c. Label or tag shail not cover, conceal, or alter Sample’s appearance or {eatures.

d. Label or tag shall not be sepacated from the Sample.

2. Timing: Deliver required Samples concurrently with other Action Submittals required for
the same element of the Work, unless other delivery time frame is indicated in the Schedule
of Submittals accepted by Engineer.

3. Quantity Reguired:

a.  Where the Contract Documents require a Sample as a field mock-up, provide Sample at
the Site or in the Work at location accepiable to Engineer. Provide the quantity of field
mock-ups required by the contract Documents; if not otherwise shown or specified,
provide one of each required field mock-up. .

b. Forreasonably portable Samples, deliver the quantity of Samples required in the
associated Specifications. H quantity of Samples is not indicated in the associated
Specifications section, deliver to Engineer not less than three identical Samples of cach
item for which Sample is required.
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c. Samples will not be returned to Contractor. If Contractor requires Sample{s) for
Contractor’s use, so advise Engineer in writing and fumish additional copies of the
Sample. Contractor is responsible for furnishing, shipping, and transporting additional
Samples.
4. Locations for Delivery of Reasonably Portable Samples for Review:
a.  Deliver physical Samples to Owner’s Site Representative’s field office at the Site,

D. Closeout Submittals —Transmittal and Delivery:

I.  Furnish the following Closcout Subimnitials in accordance with general requirements for
transmitting and delivering Submittals, indicated above in this Article: maintenance
contracts; warranty bends (when required) and other bonds required for specific materials,
equipment, or systems; warranty docuinentation; and sustainable design closeout
documentation (when required). On documents such as maintenance contracts and bonds,
include on each document furnished original ("wet”} signature of entity issuing said
document. When original “wet™ signatures are required, furnish such Submittals to
Engineer both on original paper and as Electronic Documents, and to other entitics furnish
as indicated above in this Article for general requirements for Submittals,

Operations and Maintenance Manuals: Submit in accordance with Section 01 78 23 -

Operation and Maintenance Data.

3, Record Documents; Submit in accordance with Section 01 78 39 - Project Record
Documents.

4. Software: In addition to software installed on Owner’s computer system, furnish number of
copies of sofltware required in the Specifications section where the soliware 15 specilied,
Preferred means of transimiital is via secure file transler directly to Owner (or facilily
manager, if olher than Owner) via secure file transfer method mutually acceptable to
software developer and the receiving entity. When secure file transfer 1s used, submit o
Engineer documentation signed or electromeally acknowledged by Owner that the files were
received. Where such software is available only on the software developer's portable media,
furnish such software on software developer’s original, portable media, sealed in software
developer’s original, unopened, clearly labeled packaging.

]

E. Maintenance Materials Submittals — Delivery:
1. Deliver physical maintenance maleriais required by the Contract Documents in accordance
with applicable provisions of the Contract, including Section 01 78 43 - Spare Parts and
Extra Materials.
2. Submit documentation of delivery of (Maintenance Malerials Submittals) in accordance
with gencral requirements for Submittals as indicated in this Section,

1.8  ENGINEER’S REVIEW OF SUBMITTALS

A. This Article applies to review of all Submittals by Engineer or other entity to whomn the Comract
Documenis reguire such Submitial be furnished.

B. Timing

1. Timing of Engineer’s review will be in accordance with the Schedule of Submittals
accepted by Engineer.

2. When Submittal is delivered to Engineer on a date other than that indicated in the Schedule
of Submiitals accepted by Engineer, duration of Engineer’s review may differ from that
indicated in the Schedule of Submittals, based on Engineer’s availability and resources,
Engineer witl make good-faith effort to fumish responses to Submittals in 3 timely manner.

3. Contractor is responsible for communicating to Engineer when a Submittal is on the
Project’s critical path.

C. Enginger's Review:
I. Markings:
a.  Comments or responses marked directly on Submittal by Engineer (or other entity
reviewing Submittal) will be colored red.
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b.

Engineer may also present narrative comunenis on a comment sheet inserted by
Engineer inte the Submittal or included on Engineer’s transmittal fetier for the
Submistal. Such comments will be in black fext. When 4 scparate comment sheet is
included by Engineer, such sheet will be clearly identified as Engineer’s comments.

2.  Engineer’s review and disposition assigned to Submiital are subject to the following:

.

o

d.

Submittal disposition is subject to: Engineer’s comments on the Submitial; disclaimer
fanguage on Engineer’s Submittal transmittal letter; Engineer’s Submittal review stamp
{when used) or equivalent {when used); and this provision,

Engincer’s review is only Tor general compatibility with the design concept of the
completed Project as a functioning whole as indicated by the Contract Documents, and
for general compliance with the information given in the Contract Documents,
Contraclor shall be solely responsible for complying with the Contract Documents, as
well as with Supplier instructions consistent with the Contract Documents, Owner’s
directions, and Laws and Regulations. Contractor is solely responsible for obtaining,
corretaling, confirming, and correcting dimensions al the Site; quantilies; information
and choices pertaining to fabrication processes; means, methods, sequences,
procedures, and techuigues of construction; safety precautions and programs incideat
thereto; and for coordinating (he work of all trades.

Engineer is not responsible for resubmittals not yet furmished by Contractor or tracking
Coniractor’s progress on resubmittals,

3.  Documents not required by the Contract Docunents but nenetheless furnished by
Contractor as submittals will not be reviewed by Engineer.

D. Meaning of Submittal disposition Assigned by Engineer:
I.  Action Submiltals;

.

“Approved™” {Action Code A): Upon return of Submittal marked “Approved”, order,
ship, or fabricate materials and equipment included in the Submittal {pending
Engineet’s approval or acceptance, as applicable, of production-related gualifications
statements and certifications, and required source quality control Submitials) or
otherwise proceed with the Work in accordance with the Submittal and the Contract
Documents.

“Approved as Noted” (Actionn Code B): Upen return of Submittal marked “Approved
as Noted”, order, ship, or fabricaie materials and equipment included in the Submittal
{pending Engineer’s approval or acceptance, as apphicable, of production-related
gualificalions statements and certifications, and required source quality control
Submittals) or otherwise proceed with the Work in accordance with the Submittal and
the Contract Documents, and in accordance with Engineer’s comments and notes
indicated in Engineer’s Submittal response

“Revise and Resubmit” (Action Code C); Upon return of Submittal marked “Revise
and Resubmit”, make the revisions necessary and indicated and resubmit to Engincer
for approval.

“Not Approved” (Action Code D): This disposition indicates material or equipment
that cannot be approved. “Nol Approved” disposition may also be applied to
Submittals thal are incomplete. Upon return of Submittal marked “Not Approved™,
repeat imitial submitial procedure utilizing approvable malterial or equipment, with a
complete Submilial clearly indicating all information required,

2. lormational, Closeoul, and Maintenance Malerials Submitials:

i,

“Accepted” (Action Code Fy: Information included in Submittal complics with the
applicable requirements of the Contract Documenls and is aceeplable. No further
action by Conlractor is required relative 1o such Submittal, and the Work covered by
the Submitial may proceed. Matenials and equipment with Submittals with this
disposition may be shipped or operated, as applicable. Submittals assigned “Accepied”
by Engineer (or other reviewing entity) does not indicate Engineer’s acceptance of the
associated Work, which is indicated only as set forth in the General Conditions and
Section 01 77 19 — Closeout Reguirements.

HDR PN: 10342803

City of Lewisville June 2025
Prairte Creck Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
SUBMITTAL PROCEDURES
OF3300- 11



b. “Not Acceptable” (Action Code G): Submitial, or part thereof, does not indicate full
compliance with applicable requirements of the Contract Documenis and is not
accepiable. Provide labor, materials, equipment, services, and incidentals necessary to
properly and accurately revise Submittal and resubmit fo indicate acceptability and
compliance with the Contract Documents

Other:

a.  “Submittal Not Reviewed” (Action Code ) Documents so marked by Engineer arc
not reguired by the Contract Documents, Submiltals may also be marked with this
disposition when information in the document was previously reviewed and approved
or accepted by Engineer, as applicable,

tad

B, Distribution of Engincer’s Responses:

1. Unless otherwise indicated in the Contract Documents, Engineer will distribute written
responses (as Electronic Documents) to Submittals to the following:
a. Contractor.

b. Owner.
¢.  Resident Project Representative,
d. Engineer’s file.

2. Engmeer’s acceptance of Informational Submittals, Closcout Submittals, and Maintenance
Materials Submintals will be recorded in Enginecer’s Submittal log. Copy of Engincer’s
Submittals fog is available from Engincer upon written request of Owner or Contractor, if
no such reguest is received by Engincer, Engineer will distribute copy of Engineer’s
Submillals log once per month (when Submiltals have been received or acled on by
Enginger). Engineer may distribute copy of Engineer’s Submiltals log as an Elecironic
Document or as handoul at construction progress meelings.

3. Paper copies of Engineer’s Submittal responses will not be distribuled unless otherwise
required by the Contract Documents or otherwise agreed to by Engineer.

4. Contractor is responsible for forwarding Engineer’s Submittals responses to Subcontractors
and Suppliers as appropriate, and for coordinating the Work of all trades.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 ATTACHMENTS

A. The documents fisted below, following this Section’s “End of Section” designation, are part of
this Specifications Section:
I, “Exhibit 03 33 00-A — Trapsmittal for Submittal No. | I” (one page).

END OF SECTION

HDR PN: 10342803 City of Lewisville June 2025
Prairte Creck Wastewater Treaument Plant Aeration Basin Expansion issued for Bid
SUBMITTAL PROCEDURES
OF3300-12



Exkibit 01 33 60-A Transmittal for Submittal

No. | I-I i

HPropect Name: [aee Received:
Pyajies Crngt ¢Checked 3y

I enHractor HEYR Snpinecring, ne. Lo Pape
Address: Autilress: FETHR Mu:

Spee Seotion:

DreawimeDetail Ne;

Atin (Conizactory: Atn (HDRY: Review Cycle
Pate Fransmitted by Contracior: Diate of Enginzer's Response Transmittal:
hemi Submistal Prescription (indicate manber of copies where paper copies of physical Samples are Munutactuser Supplier 3wy or That Mo, Fagtneer's
No, N Teturied) Disposition
rAction Code) *
H
2
3
E

Congracter’s Remarks (insert texth

Engineer’s Remarks finsert fext): .

* Legend for Action Coste indicated above, asstgned by Engineer:

Action Subrmatial: . E .
Akl ! ] E — Submitial Mot Reviewed
A — Approved
B - Approved as Noted hsformational, Closeout, or Mantenasnce Materials Submittal:

€ — Revise and Resubmit F . Avcepied {ihis code normally recorded in Engineer’s Submittals Tog).
’ N G Not Aceepable

r Not Approved

Engineer’s Disclaimer (for Submittals that do not involve delegated design):
4. Submittal action code is subjoct to: Enginecr™s comtments on the Submiltal, comment sheets (i auy}, and this transmillad feeer; disclaimer fanguape on Engineet’™s
Subsnitta] review stump or equivident; and Specifications Section 81 33 00 - Subminusl Procedures.

b, Engineer’s review ts onty Lor general compatibiiny with the design concept of the completed Project as a functioning whole as indicated by the Contract Docwiments,
and tor general compliance with the information given in the Contract Dociaments,

c.  Contractor shall be solely respotsible for camplying with the Contract Documents, a3 well as with Supplier nstructions consistent with the Contract Documents,
Owner’s directions, snd Laws and Regulations, Coniractor is solely responsibie for obtaining, corrclating, confinming, and correcting dimensions at the Site;
guannivs; infonsation and cheices pertaining to fabricaion processes; insens, methods, sequenees, procedures, snd techaigues of construstion; safely precadtions and
praptmns avident theretd; and for conrdinating the woek of all trades,

Reviewed for HDR by: Date of Engineer’s Review:

Distribution: Contractor | File || Field || Owner] ] Gther |
Copyright 1990-2021 by HDR, Inc.

HDR PN: 10342803 City of Lewisville June 2025
Prairie Creck Wastewater Treatment Flant Aeration Basin Expansion issued for Bid
SUBMITTAL PROCEDURES
OF3300-13



This page intentionally left blank.



SECTION 013544

SPILL PREVENTION CONTROL AND COUNTERMEASURES PLAN

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:

1.

Requirements for Contractor’s spill prevention conlro! and countermeasures, in accordance
with 40 CFR 112 and other Laws and Regulations.

B. Scope:

I.

(]

Contractor shall provide all labor, materials, equipment, tools, professional services (when
necessary or required), and incidentals as shown, specified, and required to comply with
Laws and Regulations regarding spilt prevention, contrel, and countermeasures (SPCC)
planning and compliance, including 40 CFR 112,

Single Prime Contract: Contractor shall determine whether a SPCC plan is necessary, 1
SPCC plan is necessary, Contractor shall prepare, implement, and maintain SPCC plan in
accordance with Laws and Regulations.

Existing SPCC Plan: Owner’s existing facility has an existing SPCC plan, administered and
maintained by Owner or facility manager (if other than Owner). Coatractor’s SPCC plan
shall be consistent with facility’s existing SPCC plan. Copy of facility’s existing SPCC
plan and related documents (if any) are available upon request to the Qwner.

1.2 REFERENCES

A, Terminology:

1.

Terminology indicated below are not defined terms and are not indicated with initial capial

letters, but when used in this Section have the meaning indicated below:

a.  “Oil” has the meamng sef forth in Laws or Regulations and generally includes
petroleum products, Tuel oil, hyvdraulic {luid, oif sludge, ol refuse, oil muxed with
wastes other than dredged matenal, synthetic oil, vegetable oil, animal fats and vils, and
ather oils defined in Laws and Regulations.

b, “Navigable waters ol the United States” includes navigable waters of the United Slates,
contiguous zones, and assoctaied shorelines, as set forth in Laws and Regulations.

¢.  “SPCC” means “spill prevention contro! and countermeasures”™.

d. “SPCC plan” means a SPCC plan complying with this Section and Laws and
Regulations.

1.3 DETERMINATION OF NEED FOR SPCC PLAN FOR PROIJECT
A. Determination of Need for SPCC Plan:

I
2.
i

Contractor shall determine need for SPCC plan for the Project.

Omnsite oil storage thresholds at which a SPCC plan is necessary are indicated in this Article.

Depending on Site conditions and oil storage at the Site and other factors, the Project may:

(a) not need a SPCC plan, or (b) need a SPCC plan prepared by a Contractor-hired

professional engineer, or (¢) need part of the SPCC plan prepared by a Contractor-hired

professional engineer. When Contractor-hired professional engineer is not necessary for all
or part of a required SPCC plan, Contractor may self-prepare and self-certify SPCC plan
elements not prepared by Contractor’s professional engineer,

Contractor’s Professional Engineer:

a. Ifthe Site will include storage of more than 10,000 GAL of oil, as defined in Laws and
Regulations, in aboveground storage, or if the Site does nol comply with oil discharge
history criteria of 40 CFR 112, Conlractor shall retain a qualified prolessional engineer
to determine need for SPCC plan for the Project and, il SPCC plan is necessary,
Contractor’s professional engineer shall prepare or supervise preparation of
Contractor’s SPCC plan.
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b. Qualifications requirements and basic responsibilities of Contractor’s professional
engineer are set forth in this Section’s “Quality Assurance” Article.

¢. Ifa professional engineer is not required to prepare the entirety of the Project’s SPCC
plan, but the SPCC plan includes environmentally-equivalent SPCC measures (as set
forth in Laws or Regulations), or impracticality determinations (in accordance with
Laws or Regulations), then Contractor shall retain a qualified professional engineer to
prepare and certify those portions of the SPCC plan dealing with environmentally
equivalent measures and impracticality deterniinalions; the balance of the SPCC plan
may be prepared by and be self-certified by Contractor,

5. Submit to Engineer letter presenting results of evaluation of whether a SPCC plan is
neeessary for the Project, in accordance with Laws and Regulations,

B. SPCC plan is necessary when the Project activities at the Site meet the following criteria;

1. The Site and activities thereon are not exempt from Laws and Regulations relative to SPCC
planning and bnplementation.

2. Qilis stored, used, transferred, or otherwise handled at the Site, unless otherwise exempted
by Laws or Regulations,

3. Maximum oil storage capacity at the Site equals or exceeds either of the following
thresholds: 42,000 GAL of completely-buried capacity, or 1,320 GAL of aboveground
capacity, Capacity includes 1otal storage tank volume and operational storage volunie at the
Site for Contractor, other prime contractors, and Subcontractors, including bulk storage
tanks, containers with 55 GAL storage capacity and larger, mobile tanks located at the Site,
and other conlainers covered by Laws or Regulations. Exempt from the storage capacity
determiination are motive storage containers, such as those integral 1o construction
equipment and vehicles.

4. There is reasonable expectation, based on location of the Site, that ol spill would reach
navigable walers of the United States (or contiguous zones or adjoining shorelines).

C. Reassessment of Need for SPCC Plan after Initial Determination that SPCC Plan is not Needed:

1. Affter initial determination that SPCC pian is not necessary, Contractor shall ensure that
conditions that preciude the need for SPCC plan for the Project, including the activities of
Contractor, all other prime contractors (if any), and Subcontractors working on the Project
al the Site, are maintained throughout the Project’s duration.

2. Should changes that affect the storage, use, or handling of oi at the Site occur, reassess the
need for SPCC plan {or the Project at no additional cosl te Owner and submit writlen
reassessment o Engineer,

14 QUALITY ASSURANCE

A. Qualifications:
I.  Contractor’s Professional Engineer:

a.  When required by Laws and Regulations, engage a licensed, registered professional
engineer legally qualified to practice in the jurisdictzon where the Sile is located and
experienced i performing engineering services of the type required. Submil
gualificalions data.

b. Responsibilities include but are not necessarily limited to:

1) Carefully reviewing Laws and Regulations relative to SPCC.

2) Preparing written requests for mterpretations of the Contract Documents refalive to
SPCC for submittal to Engineer by Contractor, and obtaining from autherities
having jurisdiction clarifications regarding Laws and Regulations as required.

3) Preparing or supervising the preparation of letter-repeort evaluation of need for
Contractor’s SPCC plan in accordance with the Contract Documents. Evaluation
shall include professional engineer’s seal or stamp, registration number, and
original signature.

4)  When Contracior’s SPCC plan is necessary, preparing, supervising the preparation
of, or reviewing Contractor’s SPCC plan {or designated portions thereof when oi}
storage at the Site will be less than the threshold imdicaled in this Section or Laws
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and Regulations) in accordance with the Contract Documents. Contractor’s SPCC
plan (or designated portions thereof) shall inchude professional engineer’s secal or
stamp, registration number, and original signature.,

5)  Periodically re-evaluating the need for Contractor’s SPCC plan and issuing
findings as letter-reports with seal or stamp, license number, and signature. When
Contracior’s SPCC plan is required, periodically evaluating Contractor’s SPCC
plan and providing recommendations for compliance with Laws and Regulalions,
in aceordance with the Contract Documents,

6) Certifving thal:

a)  H is familiar with the Laws and Regulations, including 40 CFR 112, and

by il has visiled, examined, and is famitiar with the Site, planned modifications to
the Site under the Project as such modificalions pertain 10 SPCC Laws and
Regulations, and

c) it has perforined the evaluations and prepared Coniractor’s SPCC plan in
accordance with the Contract Documents, and

d} procedures for required testing and inspections have been established, and

e} the said evaluations and Contractor’s SPCC plan are adequate for the Project,
and

f) the said evaluations and Contractor’s SPCC plan comply with Laws and
Regulations, applicable industry standards, and to prevailing standards of
practice.

1.5 SUBMITTALS

A, Furnish Submittals required under this Section to Owner’s environmental representative
indicated in Section 01 35 43.13 - Environmental Procedures for Hazardous Materials.

8. Submittals: Submit the following:
1. Certifications:

.

With each evaluation letter and Contractor’s SPCC plan Subinittal, include certification
signed by preparer of Submitial that the Submittal complies with the Contract
Documents and Laws and Regulations. Signature on all certifications shall be original.

2. Ewvaluations:

a.

Submit letter presenting resulls of evaluation of whether Contracter’s SPCC plan is
requited for the Project. Submit evaluation net fater than 14 days afier the Contract
Times commence running, unless longer time is allowed {in writing) by Owner or
Engineer.

Submit updated evaluations as required when conditions at the Site change. Submit
updated evaluation not later than seven days after the conditions at the Site changed, or
within seven days of Owner’s or Engineer’s request, unless longer time is allowed (in
writing) by Owner or Engineer.

Owner, facility manager (if other than Owner), and Engineer have no responsibility for
completeness, accuracy, or appropriatencss of Contractor’s evaluations and Contractor
and Subcontractors (as applicable) have full responsibility and all liability associated
therewith,

3. Contractor’s SPCC Plan: When SPCC Plan is required:

&,

b.

Submit jointly to Owner and Tacility manager (if other than Owner). Submit within 14

days of Owner’s or facility manager’s acceptance of evaluation Submitlal,

Limitations Regarding Reviews:

1) Review and comments (if any) by Owner or facility manager on Coniractor’s
SPCC plan Submuttal are not for benefit of Contractor, Subconiraclors, or anyone
else for whom Contractor may be responsible,

2) Such reviews and comments (1f any) shall not impose on Owner, facility manager,
or Engineer any obligalion to evaluate the completeness, accuracy, or
appropriateness of Contractor’s SPCC plan.
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4.

5.

3)  Contractor, together with Subcentractors (as applicable), bears full responsibility
and al} liability for completeness, accuracy, and appropriateness of Contractor’s
SPCC plan.

Record of Distribution of Centractor’s SPCC Plan:

a,  When Contractor’s SPCC plan is required, submit copies of letlers transmitting
Contractor’s SPCC plan and amendments (if any) 1o other prime contractors and
Subcontractors working at the Site,

Qualifications Statements:

a,  Submit qualifications of Contractor’s professional engineer, when requested by Owner
or Enginecr,

1.6 CONTRACTOR’S $£CC PLAN AND IMPLEMENTATION

A. When Conlraclor’s SPCC plan is required, develop the SPCC plan and submil for acceptance 1o
entity indicated inn this Section’s “Submitials” Article. Coniractor’s SPCC plan shall be specilic
to the Site and the Project and shall include the following:

L.

2,

Seal or stamp, original signature, dale, and license number of Contractor’s professional
engineer, when seif-certification by Contractor 1s not allowed by Laws and Regutations.
Site plan identifying the name (or tag number) and location of each tank and container that
will contain a substance regulated in 40 CFR 112 and other Laws and Regulations,
inctuding aboveground and buried tanks. Site plan shall indicate general directions of storm
water runoff, including storm sewers, drainage inlets, and catch basins. Show arrows
indicating directions of storm water flow. Show and label all storm sewer outfal! locations.
For each tank and container shown or indicated on the Site plan, include a table indicating
tank or container’s name and tag number, type of oil stored therein, and maximum storage
capacity in gallons. Indicate total storage capacity of all regulated tanks and containers at
the Site covered by SPCC Laws and Regulations.

Predictions of direction, rate of flow, and total quantity of ol that could be discharged trom

the Site as result of storage tank or container failure.

Operating procedures that prevent oif spills, including procedures for il handling, details of

secondary containment structures at fuel and oil transfer arcas, and details and descriptions

of equipment to be used for oil handling, including piping.

Control Structures and Sceondary Containment:

4,  show details of and indicate descriptions of contrel measures to be provided at the Site
by Coniractor to prevent spill from reaching navigable waters of the United States,
mcluding secondary containment and diversionary struclures,

b, For on-shore Sites, use not less than one of the following: dikes, berms, or retaining
walls; curbing; culverts, gulters, or other drainage systems; weirs, booms, or other
barriers: spill diversion ponds; retenlion ponds; or sorbent materials or methods.

c.  Where appropriate, Coniraclor’s SPCC plan shiall clearly demonsirate that containiment
or diversionary structures of equipment are not practical.

d. Include britile fracture evalualion, where necessary, for field-constructed aboveground
storage containers undergoing repair, alteration, construction, or change in service.

Plans for counlermeasures to contain, clean up, and mitigate effects of oif spills that reach

navigabie waters of the United States, including writtes commitment of manpower,

equipment, and materials to guickly control and remove spilled oil. [nclude estimation of
time required to contain spills after spill occurs.

Contact list and telephone numbers for facility response coordinator, National Response

Center, cleanup Subcontractors, and all appropriate federal, state, and locat authorities

having jurisdiction to be contacted in event of spill or discharge.

Program for monthly inspections of the Site by Contractor for compliance with Contractor’s

SPCC plan and Owner's SPCC plan (as applicable). Advise Owner {and facility manager, if

other than Owner) in writing of each inspection not less than 72 hours prior 1o cach

inspection.

10, Measures for Site security relalive to oil storage.
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I1. Procedures for safely handling mobile containers such as totes and drums, and procedures
for refueling vehicles and construction equipment and machinery at the Site.

12. Procedures and schedules for periodic testing of integrity of tanks and containers, and
associated piping and valves.

13, Plans for bulk storage container compliance with Laws and Regulations and the Contract
Documents.

14. Plans for personnel training and oil spill prevention briefings.

15, For SPCC plans that do not follow the format indicated i Laws and Regulations, provide
cross-reference 1o requirements of Laws and Regulations, including 40 CFR 112.7,

Obtain acceptance of Contractor’s SPCC plan by entity indicated in this Section’s "Submittals”
Article, for coordination with Owner’s Site-specific SPCC plan, if any.

Conltractor’s SPCC plan shall be reviewed by Contractor’s professional engineer {when
professional engineer is required) and Owner every five years, as applicable, unless more-
frequent reviews or updates are required by Laws or Regulations. Contractor shall perform
updates and revisions of Contractor’s SPCC plan as necessary and subinil same in accordance
with the provistons of this Section for submittal and acceptance of Contractor’s initial SPCC
plan.

Post a copy of Contractor’s accepted, certified SPCC plan in conspicuous location at the Site and
furnish copies w0 Owner, facility manager (if other than Owner}, other prime contractors (if any},
and Subconlraciors as appropriale. All comntractors shatl comply with Contractor’s SPCC plan,

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
3.1 SPILL OR ViOLATION OF CONTRACTOR’S SPCC PLAN

A. Inevenl of violation of Contractor’s SPCC plan or release of oil attributable to construction or
related activities, Contractor shall:

I. Notifications:

a.  Immediately issue oral advisories and written notifications in accordance with Laws
and Regulations, including 40 CFR 110 and 40 CFR 112.

b.  When required by Laws and Regulations, report to National Response Center, USEPA,
and other authorities having jurisdiction, if any.

2. Perform spill cleanup promptly and in accordance with Laws and Regulations, Contractor’s
SPCC plan, and requirements of authorities having jurisdiction,

3. Pay fines and civil penaltics (or responsibie portion thereof) imposed on Owner and facility
manager (if other than Owner) by suthorities having jurisdiction, and pay costs associated
with cleanup of spills. If Contractor fails to promptly pay such costs, Owner may withhoid
such amounis from payments due Contracior, as one or more set-offs,

B. Shoutld cleanup of spilis attributable to Contractor be necessary, Conlractor will not be entitled
to any associated increase in the Contract Price or Contract Times. Should Contractor share
responsibility for spill and cleanup with another entity, changes in Contract Price and Conlract
Time, if any, will be proportionate to other entity’s responsibility.

END OF SECTION
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SECTION 013573
DELEGATED DESIGN PROCEDURES

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:

1. General provisions for delegated design services.

2. Coordination of delegated designs with other Work.,

3, Qualifications requirements lor delegated design professionals,

4. Limmiations on Engineer’s review of delegated design Submitials.

5. Respoensibilitics of delegated design professionals.

B. Scope:

1. Where delegated design is specifically Contractor’s responsibility in accerdance with the
Contract Documents, Contractor shall provide labor, services, other effort, and pay all costs
necessary and required to perform delegated design services for Work that will be part of
the completed Project as a functioning whole,

2. Perform delegated design Work in accordance with the Contract Documents, delegated
design Action Submittals approved by Engineer, and Shop Drawings, product data
Submitials, and Samples approved by the associated delegaled design professional.

3. Contractor’s correction period, general warranty and guaraniec, and obligations for safety
and protection apply to delegated design Work to the same extent such provisions apply 1o
all other Work under the Contract.

4. Specilications requiring delegated design services include, but are nol necessarily Hmited (o,
the following:

a. Section 03 15 19 - Anchorage 1o Concrete.
b, Section 05 21 00 - Steet Joists.
¢.  Section 05 50 00 - Meial Fabrications.
d. Section 05 52 46 — Mechanically Fastened Aluminum Railings.
e.  Section 48 05 07 - Pipe Support Systems.
3. Not Delegated Design: The following are not delegated design and are not covered by this

Section:

a. Contractor’s use of design professionals for: {1) temporary construction or temporary
facilities not part of the completed Project as a functioning whole, or {2) Contractor’s
means, methods, procedures, techniques, and sequences of construction and safety and
protection measures incident thereto.

b. Certain final designs that, in accordance with commonly accepted practice, are typically
prepared by unlicensed, unregistered individuals, mcluding for manufactured or
fabricated systems, components or assemblies, not acting under the supervisory control
of the design professional in responsible charge, but who commonly possess
appropriate certification from a relevant industry organization, together with
appropriate traiing and experience.

C. Related Reguirements:

I

Sections of Divisions (02-49 where delegated design Work 1s required.

1.2 REFERENCES

A, Terminology:

i.

Terminology indicated below are not defined terms and are not indicated with initial capital

letters but, when used in this Section and Specifications of Division 02-49 where delegated

design Work is required, have the meaning indicated below;

a.  “Delegated design” means preparing the final design of part of the completed,
permanent Work by one or more delegated design professionals, in accordance with the
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Contract Documents. The terms “delepated design”, “delegated design services”,
"delegation of design responsibility”, and similar or derivative tenms have the same
meaning.

“Detepated design professional” means the licensed and registered engineer, architect,
geologist, or other design professional retained by or employed by Conltractor,
Subcontractor, or Supplier to perform delegated design services for delegated design
Work and possessing appropriate experience and gualifications for such delegated
design services,

“Delegated design Work™ means delegated design services, associated construction,
and related Work,

“Instruments of service”, relative 10 delegated designs, means delegated design
professional’s: {1) certificalions (inciuding delegated design professional’s certification
of compliance, as required in this Section, and other certiltcations required of delegated
design professional), (2) reports {where required), {3) design drawings, (4) design
specifications, (5) other docunzents specificatly indtcated as delegated design
prefessional’s “instruments of service” in the Contract Docuiments, and (6} documents
modilying a delegated design {after Engineer’s approval of the original delegated
design Subnuttats). “iastruments of service” are 10 be sealed, signed, and dated by
delegated design professionat and expressly required as Submittals. Shop Drawings
sealed and signed by delegated design professional are delegated design professional’s
“instruments of service™.

1.3 GENERAL PROVISIONS CONCERNING DELEGATED DESIGN SERVICES

A. Delegated Designs - General:

1. This Section augments the requirements of the General Conditions, as may be amended by
the Supplementary Conditions, and other provisions of the Confract Documents regarding
Contractor’s responsibilities for delegated design Work.

2. Delegated desipn professionals or their employer shall furnish professional hiability
insurance. Provisions on professional liability insurance are sct forth in the Supplementary
Conditions. Submit through Contractor appropriate documentation of professional liability
insurance.

1.4  ADMINISTRATIVE REQUIREMENTS

A, Coordination:
I. Coordinalion - General:

i.

b,

C.

Contractor shall coordinale the services of delegated design professionals with all other
elements of the Work.

Contractor has full responsibility [or scheduling delegated designs and all relaled Work.
Allow sulticient time in Progress Schedule for performance of delegated design
services, including requtests for interpretation or clarification between delegated design
professional and Contractor and between Contractor and Engineer.

2. Coordination of Delegated Design Work’s Connections to Other Work:

i.

Where delegated design Work connects to other Work designed by Engineer, existing
construction, or both, the delegated design Work shall be consistent with the other
Work and existing construction to which delegated design Work connects, and adjacent
construction.

Submit details, loading, anchorage, and other coordinating information necessary for
the delegated design Work to properly interface with Work desigined by Engineer.
Changes in the Work, whether designed by Engineer, desipiied by delegated design
professional, or existing construction, hecessary as a result of the delegated design are
ineligible for increase in Contract Price or Contract Tunes, uniess: (1} otherwise agreed
by both Enginecr and Owner, or (2} expressly indicated otherwise elsewhere in the
Contract Documents for the associated delegated design Work,

HDR PN: 10342803

City of Lewisvitle June 2025
Prairte Creck Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
DELEGATED DESIGN PROCEDURES
OE3373-2



d. Changes requiring extra compensation, time, or both arising from delegated design

aspects needed for convenience of Contractor, Subcontractor, or Supplier, are not
grounds for increase in Contract Price or Contract Times.,

3. Coordination of Submittals, Fabrication, Production, and Shipment:

.

Do not release for raw malerials procurement, fabrication, production, and shipmenl to
the Site materials, equipment, or systems designed by delegated design professional
until the associated delegated desiygn professional has reviewed and approved all
associated Shop Drawings, product data, Samples, and (relative to shipment} source
quality control Submittals, and such Submitials have been delivered 10 and accepted by
Engincer,

1) For delegaled design syslems thal required reactions 1o be submutied fo the
Engincer, These submitials shall be submitted and approved first before approval
1s given [or the delegated design submittal.

Allow suflicient time in the Progress Schedule for required Submittals and required

actions by delegated design professionals and Engineer.

1.5 QUALITY ASSURANCE

A, Quatifications:
I.  Delegated Design Professionals:

a.

=

Each delegated design professional shall possess not less than the minimum

gualifications set forth in this provision. Where the Specifications for the associated

delegated design Work establish more-stringent qualifications requirements, comply
with the more-stringent reguirements.

Each delegated design professional shall comply with all of the following:

1) Legally qualified, as both an individual and as a business entity, to practice the
associated design discipline(s} in the jurisdiction where the Site is located,
including possessing current, valid license and registration for the design
discipline(s) for which the delegated design professional will render its services on
the Project.

2)  Possess not less than five years of experience in the subject design discipline(s).

3) Served as design professional in responsible charge on.not less thun five other
designs similar in scope and complexity 1o the Work for which delegated design
professional is Tetained on the Project; construction of such prior projects shall be
complete by the start of the Project’s construction.

Swinnwary of Qualifications: Submit to Engineer summary of delegated design

professional’s experience amd quakifications, including:

1) Evidence of coverage under appropriate professional lability insurance in
accordance with the Coniract Documents.

2)  Evidence of delegated design professional’s ability 10 legalty conduct business as a
design professional in the same jurisdiction as the Siie, as a business entity.

3) Copy of delegated design professional’s current, valid personal design professional
license and registration for the same jurisdiction as the Site. Such documents shall
indicate the individval’s name, license or registration number, and dates for which
the license or registration is valid.

4) Ogher information reasonably requested by Engineer.

1.6 GENERAL PROVISIONS FOR DELEGATED DESIGN SUBMITTALS

A. Under the Division 02-49 Specifications section{s) where delegated design Work is required,
furnish to Engineer Submittals such as:
1.  Action Submittals:

i

Delegated design professional’s instruments of service Submittals.

2. Informational Submitials:

i,

When delivered to Enginecr, the following must bear delegated design professional’s
Submittal approval stamp:
1) Shop Drawings, product data Submittals, Samples, testing plans,
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b.
C.

2)  Results of source quality control and field guality control activities,
Delegated design professional’s calculations,
Other Informaticonal Submittais required for the subject delegated design Work.

B. Limitations of Engineer’s Review of Delegated Design Subnmittals:
I.  Delegated Design Professional’s Instruments of Service Submittals:

a.

Engineer’s review of delegated design instruments of service Submittals is for the
Hmited purposes indicated in this Section’s “General Provisions Concerning Delegated
Designs™ Article.

The following disclaimer applies to Engineer’s responses to delegated design

professional’s instruments of service Submittals:

1) Engineer’s review and approval of delegated design instruments of service is only
for the limited purpose of verifying that performance and design criterta given in
the Contract were used in the delegated design, and checking for compliance with
the Engineer’s design concept expressed in the Confract Documents.,

2)  Contractor is solely responsible for complying with: the Contract Pocuments,
Subcontractor and Supplier instructions consistent with the Contract Documents,
Owner’s directions, and Laws and Reguiations.

3)  Contractor is solely responsible for obtaining, correlating, confimming, and
correcting dimensions at the Site; quantities; information and choices periaining 1o
fabrication processes; means, methods, sequences, procedures, and sechniques of
construction; safety precautions and programs incident thereto; and for
coerdinating the Work of all trades,

4) Engineer is nol responsible for the effects ol resubmittals or tracking progress of
resubiniltals,

2. Delegated Design Informational Submiitals:

.

Other provisions of the Contract Documents netwithstanding, Engineer’s review of

delegated design lnformaltional Submittals is limited (o only:

1) Vertfying the Submittal was furnished as required; and

2) Submitial generally appears complete (except for calculations); and

3) Submittal bears delegated design professional’s approvat stamp; or, for
calculations prepared by or for delegated design professional, that such calculations
bear delegated design professional’s seal, signature, and date; or, for delegated
design professional’s reports of visits to the Site, that such report is legible, and
bears delegated design professional’s signature with date.

Engineer receives such Submittals, including delegated design professional’s

calculations, on behalf of Owner, tor Owner’s records.

Engineer, Owner, and others involved in the Project have the right to rely on delegated

design professional’s approval stamp as meaning that the delegated design professional

has performed and appropriate review of the Submittal and determined 1o be

complete, in accordance with delegated design professional’s mstruments of service

approved by Engineer, in accordance with delegated design professional’s design

intent, and in accordance with the Contract Documents.

3. Engineer’s Other Comments on Delegated Design Submittals:

i,

Despite the limitations of Engincer’s review of Submiitals for delegated design Work,

should Engineer become aware of, or reasonably suspeet existence of, petential of

associated delegated design Work o adversely affect health, salety, or welfare of

persons, or pose reasonable potential for damage to the Work, work of other

contractors, or adjacent property, Engineer will advise Contractor in writing ol general

nature of Engineer’s concern,

Such advisory by Engineer, if issued, is rendered 11 good faith and does not in any way

constiule:

1) Engineer’s review of all aspects of the delegated design.

2) Asny sharing by Engineer of any of delegated design professional’s responsibilities
or professional Hability,
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3)  Any responsibility imposed, in any way, on Engineer for any aspect of the
delegated design professional’s services or design, beyond the limited purposes of
Engincer’s review as set forth in the Contract Documents. .

¢. Contractor and its Subcontractors and Suppliers, mcluding delegated design
professionals, shall immediately investigate Enginecr’s concern indicated in such
advisory and remedy as necessary and reguired.

d. Neither Engineer nor Owner, nor their respective consultants and subcontractors, is
obligated 10 review any Submittal for delegated design Work beyond the limiled review
regpuired by the Contract Documents. No such advisory, if issued, entitles Contracior,
Subconiractor, or Supplier, including delegaled design professionals, 1o rely on such
advisory or to assume thal any lurther such reviews or writien or oral advisories are
forthcoming.

1.7 RESPONSIBILITIES OF DELEGATED DESIGN PROFESSIONALS
A. Standard of Care:

I

Unless a higher standard of care 15 established by the Division 02-49 Specifications section
where the associated delegated design Work 1s required, the delegated design services shall
comply with the following standard of care:

a. Excepl as provided m the paragrapl immediately above this, the standard of care for all
delegated design professional services and related services performed or furnished by
delegated design professionals Tor the Project will be the care and skill ordinarily used
by members of the subject profession practicing under similar circumstances at the
same time and in the same locality.

B. Responsibilities of delegated design professionals employed on the Work include, bul are not
necessarily Himited 1o, the fellowing, unless specifically indicated otherwise in the associaled
clements of the Contract Documents where the delegated design is required:

1.

Ethical Conduct and Professionalism: Comply with Laws and Regulations and applicable
standards and guidetines relevant design professional organizations for ethical conduct and
professional practice.

2. Comply with Laws and Regulations and relevant design standards applicable to the subject
delegaled design Work.

3. Performance and Design Criteria Indicated in the Contract Documents and Other
information:

a. Review performance and design criteria, indicated in the Contract Documents, that the
delepated design Work must satisfy,

b. Prepare written requests for interpretations or clarifications of performance or design
criteria.

¢. Review existing information about the Site that constitutes Technical Data (if any,
applicable to the subject delegated design Work), as indicated in the Supplementary
Conditions.

4, Bijte Information and Investigations: 'With Contractor, obtaining all other necessary
dimensions, field information, and ether information necessary for preparing delegated
design Submittals,

3. Design and Other Professional Services; Personally perform and prepare, or actively
exereise direct, personal, supervisory control over others performing or preparing;

4, Necessary design professional evaluations ol conditions, materials, and equipment,

b.  Prepare the instruments of service Submitlals and calculations Submittal for the subject
delegated design Work, where required by the associated Division 02-49 Specilications
and other, associated Conlract Documents.

¢, Assist Contractor with applying for and obtaining permits and approvals (not
previously obtained by Owner or those for whont Owner is responsible) necessary for
the delegated design Work.

d. Review and approve or lake other appropriate action on Shop Drawings (unless such
Shop Drawings are sealed and signed by delegated design professional), product data,
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&,

da,

[

a.

[

Sampies, and testing plans, and other Submittals associated with the delegated design
Work.

Prepare modifications of the delegated design instruments of service as necessary.

6. Sealing and Signing:

Seal, sign, and indicate date of sealing and signing, on all of the following when such
Submittals are required by the Division 02-49 Specifications where the delegated
design Work is required:

1)
2)
3)
4)

Instruments of service Submittals, including ceriification of compliance required.
Calculations,

Modifications 1o the delegated design,

Other documents required to be sealed and signed by Laws or Regulations or the
Contract Documents,

Sealing and signing documents in accordance with Laws and Regulations and the
Contract Documents, prior to submittal {through Contractor) to Engineer, and for
submilital to authonties having Jjurisdiction to obiain necessary permits and approvals.
Sealing and signing shall be i accordance with Laws and Regulations.

7. Certification of Compliance by Delegated Design Professional:

Schedule:

1y
2)

Subinit certification of compliance after Engineer’s acceptance of delegated design
professional’s quatifications statement.

Obtain Engineer’s approval of centificate of compliance Submittal prior to
furnishing other Submittals for defegated desipn Work under the same
Specifications section, uniess otherwise aliowed by Engineer.

Through Contractor, submit 1o Engineer, delegated design professional’s written
certification indicating:

1)

General Information: (1) Project name and designation, (2) Contracter name and
Contract designation, (3) Subconltractor or Supplier name {(when applicable}, {$)
full name of delegated design professional’s business entity under which the
delegated design services were performed, (5) full name and license nwnber of the
individual sealing and signing the subject delegated design Work, (6} specific
elements of delegated design Work 10 which (he certification applies, and (7)
delegated design professional’s seal, signature, and dale of signature.

Explicil certification that the subject delegaled design complies with:

1)

All applicable performance and design criferia indicated in the Contract
Documemts. Expressly indicate on certification of compliance the specific
performance and design crileria used 16 the delegated design, and reaction lorces of
the delegated design imparted to other Work and existing construction. Reaction
forces imparted {rom the delegated design elements to the Engineer’s designed
system shall include the fotlowing:
a) Reaction forces imparted from the delegated design elements to the Engineer's
designed system shall be presented as follows:
{I) Unfactored loads per category (dead, live, wind, seismic, etc.).
{2) Load combinations presented in Load Factor Resistance Design (LRFD)
format from each element fransmitting load.
b} Al Laws and Regulations.
¢) Applicable design standards commeonly applicable to such types of
construction. Expressly indicate such design standards on the certification of
compliance,
d)} The applicable standard of care. Expressly indicate the applicable standard of
care.

8. Approvals of Other Delegated Design Submitials;

Review and taking appropriate action on Submittals for delegated designs:

Such reviews and approvals or other appropriate action shall be 10 ascertain compliance
with:

d,

b.

1)

Delegated design professional’s design intent,
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2)  Delegated design professional’s instruments of service and calculations.

3 Associated requirements of the Contract Documents.,

Delegated design professional’s review stamp or facsimile thereof, review action or
disposition concerning the associated Submittal for the delegated design, date of
review, and name of person performing the review shall be clearly tegible on the
associated Submittals {except for delegated design professional’s own instruments of
service Submittals, calculations, and reports of delegated design professional’s visits 1o
the Site). Prominently display delegated design professional’s Submittal review stamp
or facsimule thereof on: (1) cach sheet of Shop Drawings, (2) cach major section of
product data Submittals, (3) cach Sample, {4) cach testing plan, and (5) cach other
Submittal associated with the delegated design lor which such review siamp is required,
Do not apply delegated design professional’s Submitial review stamp and comments, i
any, over other text, tables, or graphics.

Wlhere review stamp or facsimile thereot s required, submil to Engineer only those
Submitials for delegated design Work that bear delegated design professional’s explicil
approval of the Submittal.

9. Respond prompily to requests for interpretation or clartfication on delegated design
professional’s instruments of service and other Submittals for the delegated design Work.
10. Progress and Quality of Construction of Delegated Design Work:

.

d.

Where appropriate for the subject delegated design Work, periodically visit the Site at
appropriate intervals to observe the progress and quality of the subject delegated design
Work.

Where delegated design professional does not visit the Site during construction, keep
mformed of the progress and guality of the subject delegated design Work via
discussions with Contractor, Subcontractor, and Suppliers, via phetographic
documentation, and other means acceptable to delegated design professional.

Advise Contractor in writing when the subject delegated design Work is not in
accordance with the delegated design professional’s instraments of service (approved
by Enginecr) and refated Submiltals approved by delegated design professional,
Furnish to entity that retained delegated design professional copy of delegated design
prefessional’s written report of each visit to the Site.

11, Modifications to Design:

il.

Design appropriale modifications Lo the delegated design Work, including preparing
new or revised certilications, reports, design drawings, sketches, design specilications,
and calculations, as appropriate.

Such instruments of service and calculations shall be submutied to Engineer through
Conlractor to same extenl original instruments of service Submittals and calculations, 1f
any, where required by the Coniract Documents [or the subject delegaled design Work.

12, Other services, as mutually agreed upon by delegated design professionat and its cliem, or
as required elsewhere 1n the Contract Documents.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 42 00
REFERENCES

PART 1 - GENERAL
1.1 SUMMARY

A,

Section Includes:

1. Defined terms and ienninology.

2, Construction Codes: Indication of applicable building code and other construction codes,

3. Referenced Standard Specifications and Construction Guidelines: Indication of Owner’s or

third-party specifications and construction standards applicable to one or more parts of the

Work.

Abbreviations in general use in the Contract Documents.

5. Reference Standards: General requirements regarding reference standards, including a
listing of reference standard-issuing organmizations {and their acronyms) used in the Conlract
Documents.

&

1.2 REFERENCES

A,

Contract Language Addressed to Contractor:

1. Unless expressty indicated otherwise, language of the Contract Documents addresses
Contractor, and the Contract Documents show and indicate Contractor’s obligations.

2. Unless indicated otherwise, expressions such as, “provide”, “furnish”, “nstall”, “perform™,
“retain services of”, “remove”, “demelish™, “replace”, and the like refer to Contractor’s
obligations under the Contract.

Defined Terms:

1. Defined terms, indicated with imtal capital letters or with all-capital letters, used in the
Contract Documents, are indicated in the General Conditions, as may be modified by the
Supplementary Conditions. Additional defined terms, if any, in general use in the Conlract
Docuinents are indicated below. Where used, such defined terms apply to the singular and
plural thereof.

a. None.

Additional defined terms, applicable to the Work of a given Specifications Section, may be
indicated in the associated Specifications Section.

ra

Temunology:

1. Terminology, indicated without initial capital letters, used in the Contract Documents, are
indicated in the General Conditions, as may be modified by the Supplementary Condilions.
Additional terminology i general use in the Contract Documents are indicated below.
Where used, such terminiology applies to the singular and plural thereof.

a.  “Shown” means information or requirements presented on the Drawings, in schedules,
or in other lypes of graphic instruments.

b, “Indicated” micans, as applicable: (1) graphic representations, notes, or schedules on
the Drawings, or (2) other paragraphs, provistons, tables, or schedules in the
Specifications and elsewhere i the Contract Documents.

c. “Specified”, “noted”, “scheduted”, and similar terms, have the same meaning as
“shown” and “indicated”, as applicable, and are used to help the user locate the
reference without limitation on the lecation.

d.  “Installer”, “applicator”, or “erector” is Contractor’s employees or Subcontractor,
engaged to perform a specific construction activity, including instalation, erection,
apphication, or similar Work. Installers shall be experienced in the Work that installer
is engaged to perforn.

e.  “Experienced”, when used in conjunction with terms such as “installer”,

1w CLIN

"Subcontractor”, "Supplier”, “*manufacturer”, and similar terms means (unless
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expressly indicated otherwise for the subject Work elsewhere in the Contract
Documents) such person or entity, as applicable, has successfully completed not less
than five previous projects simiar in size, scope, and complexity to such person’s or
entity’s work on this Project; being familiar with the special requirements indicated and
required; being familiar with Laws and Regulations; and having complied with
requirements of authorities having jurisdiction, and complying with written
requirements of the Supplier of the material or equipment being instalied.

f. “Assigned specialisis” and similar terms: Certain Specificalions require specific
construction activities be performed by specialists with recogmzed, exlensive
experience in such operations. Engage said specialists for such activilies, and their
engageinent is a requirement over which Contractor has no option. These requirements
do not conflel with enforcement of building codes and other Laws and Regulations.
Such requirements are not intended t0 interfere with local trade union jurisdictional
settfements and similar conventions. Such assignments shall not relieve Contractor of
responsibility for complying with the requirements of the Contract Documents.

g. Trades: Use of terms such as “carpentry” does not imply that certain construction
activities must be performed by accredited or unionized individuals of a corresponding
generic name, such as “carpenter”, unless otherwise indicated in the Contract
Documents or required by Laws or Regulations, or required by an applicable project
fabor agreement. Such terminology also does not imply that indicated requirements
apply exclusively to trade personnet of the corresponding generic name..

2. Additional terminology, applicable to the Work of a given Specifications Section, may be
indicated in the associated Specifications Section.

1.3 QUALITY ASSURANCE

A. Regulatory Reguirements;
I.  References in the Contract Documents to local building and construction code(s) means the
following:
a. JBC 2021 International Building Code.

1.4 REFERENCED STANDARD SPECIFICATIONS AND CONSTRUCTION GUIDELINES

A, Except as otherwise shown or indicated in the Contraet Documents, the Work shall comply with
the Contract Documents and the following referenced specifications and construction guidelines:
1. Texas Department of Transportation (TxDOT) Standard Specifications, which can be
viewed online on the DOT website. Paper copies can be obtained direcily from TxDOT at
Contractor’s (non-compensable) cost, DOT Standard Specificalions’ bidding and
coniracling requirements do not apply 10 this Contract,

B. Engineer is not the author of, is not responsible for, and did not seal and sign the referenced
specifications and construction guidelines indicated above. Such referenced specifications and
construction guidelines are not part of the Contract Documents. Where compliance with
referenced specifications or construction guidelines is required by the Contract but requirements
are unciear or conflict with requirements of the Contract Documents, subnut to Engineer request
for interpretation or clarification,

C. Maintain at the Site complete copy (in etther paper or electronic form) of referenced
specifications and construction guidelines indicated above. Make such copy available for
Engineer’s, Resident Project Representative’s (RPR), or Owner’s Site Representative’s (OSR)
use in Contractor’s field office at the Site.

1.5 ABBREVIATIONS.

A. Abbreviations - General:
1. Abbreviations conumonly used in the Contract Documents are indicated in this Article or on
the Drawings, except as further indicated in the following paragraphs, .
2. Additional abbreviations, specific to the Work of a given Specifications section, may be
indicated in the associated Specifications.
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3. Typical equipment abbreviations are indicated in Section {1 61 03 - Equipment - Basic

Reguirements.

4.  Piping system abbreviations are indicated in Section 40 05 00 - Pipe and Pipe Fittings -

Rasic Requirements.

B. Common abbreviations that may be used in the Contract Documents are indicated below,

alphabetically by their written-cut meaning:.

allernating current

ampere

Americans with Disabilities Act
Americans with Disabilities Act Accessibility Guidelines
ante meridian

Architectural Barriers Act

average

biochemical oxygen demand

ftve-day biochemical oxygen demand
brake horsepower

British thermal unit

building information model

carbonaceous biochemical oxygen demand
five-day carbonaceous biochemical oxygen demand
chemnical oxygen demand

Celsius (or Centigrade)

chiorinated potyvinyl chloride
chicrofluorocarbons

Code of Federal Regulations
computer-aided drafiing and design

cubic inch

cubic foot

cubic yard

cubic feet per minute

cubic feel per second

decibel

degree Celsius

degrees Fahrenheit

AC

A, or amp
ADA
ADAAG
a.m,

ABA

avg

BODs

Bhp or BHP
Biu

BIM

CBOD
CBODs
CQD

C

CPVC

CFC

CFR
CADD, or CAD

cu i, or CU IN, or in?

cu ft, or CU ¥T, ef, CF, or fi
cuyd, or CU YD, or CY, or yd*

CFM, or cfm

CFS, or cfs

dB, dBA, or dBa
degrees C,'C, or deg C
degrees F, °F, or deg F

diameler dia

direct current DC
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dollars 3

cach ca
efficiency eff
Falwenheit F
feet ft or FT
feet per hour FBH, or ft/hr
feet per minute FPM or f/min
feet por second fps, or fi/s
figure fig
flange fig
foot-pound fi-lbor FT-LB
gallon gal or GAL
gallons per hour GPH, gph, or gabihr
gallons per minute GPM, or gpm
gallons per second GPS, or gps
gram 2
grams per liter g/l
heating, ventilating, and air conditioning HVAC
Hertz Hz
horsepower hp or HP
hour lwr or HR
human-machine interface HMI
inch m. or IN
mches of mercury in. Hg
inches water gage i w.g.
mch-pound n.-b
nside diameter D
on pipe size 1PS
thousand pounds kips
thousand pounds per square inch ksi or K5I
kilovolt-ampere kva, or kVA
kilowatt Kw, or
kilowati-hour Kwhr, kWhr, or kwly, kWi
Hinear foot BanftorLF
titer L
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Leadership in Energy and Environmental Design (USGBC)
maximum

mercury

mile

miles per hour

miligram

mithigrams per Iiter

midliliter

milimeter

million galions per day

mitlion gatlon

mininm

natienal pipe threads

net posifive suction head

net positive suction head available

net positive suction head required

nitrogen oxide {lotal concentration of mono-mirogen oxides such as miric

oxide (NO) and nitrogen dioxide (NGz))
nominal pipe size

nuinber

operator inlerface terminal
ounce

ounce-foree

outside dianeter

parts per hundred

parts per million

parts per billion

potychlorinated biphenyi
polyvinyl chioride

post meridian

pound

pounds per square inch

pounds per square inch absolute

pounds per square inch gauge

LEED

max

Hg

i

mph or MPH
mg

mg/l or mg/t
1l

1

mgd or MGD
MG

min

NPT

NPSH
NPSHA
NPSHR

NOx

NPS

no. or #.

OIT

0z

ozf

oD

PPH, or pph
PPM, or ppm
PPB, or ppb
PCB

PVC

p.m.

ib, LB, ibs, or LBS
PSI, or psi
PSIA, or psia
PSIG, or psig

pounds per square foot PSF, or psf
process conirol sysiem PCS
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pregrammable logic controller
revolitions per minute

second

specific gravity

square

square foot

sguare inch

square yard

standard

standard cubic feet per minute
lotal dynamic head
totally-enclosed fan-cooled
volt

volts alternating current

volis direct current

volatile organic compounds

PLC

RPM, or rpm

Sec, Of §

sp gr, or 5G

5q

sq ft, or SQ FT, or sf, or 1t
sq in., or SQ IN, or in’
sq yd, or SY, or yd?
sid

SCFM, or schin

TDH

TEFC, or tefe

v

VAC, or vac

VDC, or vdc

VOC

1.6 REFERENCE STANDARDS AND ORGANIZATIONAL ACRONYMS

A. Reference Standards - General:

1. Each entity engaged in the Work, inchuding Contractor, Subcomtractors, and Suppliers, shall
be familiar with reference standards applicable to its portion(s) of the Work. Comply with
such reference standards when requived by the Contract Documents or appropriate
fabrication and construction practice, unless the Contract Documents requirements exceed
those of the associated reference standard,

|2

Refer to the General Conditions, as may be modified by the Supplementary Conditions,

relative to reference standards and resolving discrepancies between reference standards and

the Contract Documents,

3. Provistons of reference slandards are in effect in accordance with the Specifications and
other provisions ol the Contract Documents where reference standards are cited.

4. Copies of applicable reference standards are not included in or bound with the Contract
Documents, Where reference standards are needed Tor the Work, oblain such reference
siandards(s) from the publicalion source.

B. Organization Names and Acronyms:
1. Where reference standards, specifications, manuals, Laws or Regulations, or other published
daty of international, national, vegional, or local organizations are cited in the Contract
Documents, the erganization issuing the standard (or other type of document) may be
referred to by ils acronym ondy.
2. The following acronyms that may appear in the Contract Documents shall have the
meanings indicated below, unless expressly indicated otherwise in that part of the Contract

Docwments where such standard (or other document) is cited.

3. Listing is alphabetical by acronym.

AA Aluminum Association
AABC Associated Air Batance Council
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AAMA
AAR
AASHTO
ABMA

ACH
ACS
ADSC-IAFD
AEIC
AF&PA
AGH
AGMA
Al

AlA
AIChE
AIPG
AISC
AlSI
AITC
ALSC
AMA
AMCA
AMP

AMPP
ANSI
APA
APHA
API
AREA
ARE
ARS
ASAE
ASCE
ASHRAE
ASME
ASNT

American Architectural Manufacturers Association
Association of American Ratlroads
American Association of State Highway and Transpontation Officials

American Bearing Manufacturers Association (formerly Anti-Friction Bearing
Manufacturers Association (AFBMA))

American Concrete Institute

American Chemical Society

International Association of Foundation Drilling.
Association of Edison Hluminating Companies
American Forest and Paper Association
American Geosciences Institule

American Gear Manufacturers Association
Asphalt Institute

American Institule of Archileets

American Instituie of Chemical Engineers
American Institute of Professionat Geologists
American Institute of Steel Construction
American ron and Steel Institule

American Institute of Timber Construction
American Lumber Standards Committee
Acoustical Materials Association

Air Movement and Control Association

MNational Association of Architectural Metal Manufacturers, Architectural Metal
Products Division

Assoctation for Matesials Protection and Performance
American National Standards Institute

The Engineered Wood Association

American Public Health Association

American Petrolenm Institute

American Railway Engineering Association

Air Conditioning and Refrigeration Institute
American Rail Standard

American Society of Agriculfural Engineers
American Seciety of Civil Engineers

American Society of Heating, Refrigerating and Ay Conditioning Engineers
American Society of Mechanical Engineers

American Society for Non-Destructive Testing
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ASQ
ASSE
ASTM
AWCI
AWI
AWPA
AWPI
AWS
AWWA
BAAQMD
BHMA
BIA
CASE

CBMA
CBP
CDA
CEMA
CGA
CisCA
CiSPi
CLFMI
CMAA
CRSI
C8]
DBIA
DHS
DiIN
DiPRA
EICDC
EIMA
£TL
FAA
FCC
FEMA
FHWA
FIDIC

American Soctety for Quality

American Society of Safely Engincers
American Society for Testing and Materials
Association of the Wall and Cetling Indusiry
Architectural Woodwork Institute

American Wood Proteclion Association
American Wood Preservers Institute
American Welding Society

American Water Works Association

Bay Area Air Quality Management District
Builders Hardware Manufacturers Association
Brick industry Association

Coalition of American Structural Engincers (part of the American Council of
Engincering Companies {ACEC))

Certified Ballast Manufacturers Association

United States Customs and Border Protection

Copper Development Association

Canveyor Equipnient Manulacturers Associalion

Compressed Gas Association

Ceilings and Interior Sysiems Construciion Association

Cast fron Soil Pipe Institute

Chain Link Fence Manufacturers Inslitute

Crane Manufacturers Association of America

Concrete Reinforcing Steel Instilute

Construction Specifications Institute

Design-Build Institute of America

United States Department of Homeland Security

Deutsches Institut fir Normung, eV (German Institute for Standardization)u
Dugciile Iron Pipe Research Association

Engineers Joint Centract Documents Committee

Expansion Joint Manufaclurers Association, Inc.

Intertek Testing Services, Inc. (formerly ETL Testing Laboratories, Inc.)
Federal Aviation Administration (US Department of Transportation)
United States Feders! Communications Commission

Federal Emergency Management Agency {US Department of Homeland Security)
Federat Highway Admimstration (US Department of Transportation)

International Federation of Consulting Engineers
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FM
FRP}

FS

FTA
GA
GANA
HEW

Hi

HMI
HUD
iBC

icc
HCEA
{EEE
IESNA
iFl

IRI

ISA

iSI

80

iSO

L.P
MIA
ML/SFA
MS
MSS
MMA
NAAMM
NACE
NAFF
NARUC
NAVFAC
NBHA
NBS
NCMA
NEC

Factory Mutual (FM Global)

Fiberglass Reinforced Plastics Institule

Federa! Specification

Federal Transit Administration, United States Department of Transportalion
Gypsum Association

Glass Association of North America

United States Department of Health, Education and Welfare
Hydraulic Institute

Hoist Manufacturers [nstitute

United States Departinent ol Housing and Urban Development
Interational Buitding Code

International Code Council

Insulated Cable Engineers Association

Institute of Electrical and Electronics Engineers
[Huminating Engineering Society of Norlh America
[ndustrial Fasteners Institute

Inglustrial Risk insurers

International Scciety of Automation

Institute for Sustainable Infrastructure

Insurance Services Office

Imternational Organization for Standardization

Lightning Protection [nsiiiuie

Marble Institule of America

Metal Lath/Stee! Framing Association

Military Specifications

Manufacturers’ Standardization Society

Monorail Manufacturers Association

WNational Associtation of Archifectural Metal Manufacturers
National Association of Corrosion Engineers

National Associalion of Pipe Fabricalors, Inc.

National Asseociation of Regulatory Utilities Comumissioners
Naval Facilities Engineering Command (US Navy)

National Builders Hardware Association

National Bureau of Standards (United States Departinent of Commerce)
National Concrete Masonry Association

National Electric Code
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NELMA
NEMA
NEPA
NESC
NETA
NFPA
NFRC
NGA
NHLA
NHPMA
NICET
NIST

NEGA
NRC
NRCA
NRMCA
NSF
NSPE
NSSGA
NTMA
OSIHA
PCA
BCI

PE]

PF1

PP
PGMC
PS
RCSC
RMA
RUS
SAE
SCAQMD
SCPRF
SCTE
sDI

Northeastern Lumber Manufacturers’ Association
National Electrical Manufacturers Association

National Environmental Policy Act

National Electrical Safety Code

International Electrical Testing Association

National Fire Prolection Association

National Fenestration Rating Council

National Glass Association

National Hardwood Lumber Association

Nerthem Hardwood and Pine Manufacturers Association
National Institute for Certification in Engineering Technologies

National Institute of Standards and Technology (United States Department of
Comimerce)

National Lumber Grades Authority

United States Nuclear Regulatory Conmmission

National Roofing Contractors Association

National Ready Mixed Concrete Association

National Sanitation Foundation

National Society of Professional Engineers

National Stone, Sand, and Gravel Assoctation

National Terrazzo and Mosaic Assoctation

Cceupational Safety and Health Administration, United Stales Department of Labor
Portiand Cement Assoctalion

Precast/Prestressed Concrete Institule

Porcelain Enamet Institute

Pipe Fabrication Institute

Plastics Pipe Institute

Primary Glass Manufacturers Councit

Product Standards Section, United States Department of Commerce
Research Councit on Siructural Connections (part of A1SC)

Rubber Manufacturers Association

Rural Utility Service (division of Rural Development of the USDA)
Society of Automotive Enginecers

Southern California Air Quality Management District

Structural Clay Products Research Foundation

Society of Cable Telecommunications Engincers

Steel Deck [nstitute
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SDI
SIGMA
8l
SMACNA
SPl

SPiB
85pC
Swi
TCEQ
TCNA
TEMA
TIA/EIA
TSA

TxDOT
ucc
UL
USAB
USACE
USDA
USDOE
USDOT
USEPA
USGBC
USGS
USPHS
WCLIB
WCMA
WCMA
WDMA
WEE
WWEMA
WWPA

Steel Door Institute

Sealed Insuiating Glass Manufacturing Association

Steel Joist Institute

Sheet Metal and Air Conditioning Contractor’s National Association
Society of the Plastics Industry

Southern Pine Inspection Bureau

Sociery for Protective Coatings (formeriy, Steel Structurs Painting Council)
Sigel Window Institute

Texas Conunision on Environmental Quality

Tile Council of North America

Tubular Exchanger Manufacturers Association

Telecommunications Industry Association/Electrome 1ndustries Altiance

Transportation Security Administration {United States Department of Homeland
Security)

Texas Departinent of Transportation

Uniform Comimercial Code

Underwriters Laboratories, Inc.

United States Access Board

United States Army Corps of Engineers (also abbreviated as COE or USACOE)
United States Department of Agricullure

United States Department of Energy

United States Department of Transportation

United States Environmental Protection Agency

United Siates Green Building Council

United States Geological Survey

United States Public Health Service

West Coast Lumber Inspection Bureau

Window Covering Manufacturers Association

Wood Compenent Manufaclurers Association

Window and Door Manufacturers Association

Water Environment Federation (formerly the Water Pollution Control Federation)
Water and Wastewater Equipment Manufacturers Association

Western Wood Producis Associalion

END OF SECTION
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PART 1 -

SECTION 01 45 25
TESTING AND DISINFECTING HYDRAULIC STRUCTURES

GENERAL

1.1 SUMMARY

A, Section Includes;

1. Indication of specific hydraulic structures to which requirements of this Scetion apply, as
indicated in the “Schedules™ Article near the end of this Section,

2, Water required for the Work of this Section,

3. Preparation for lesting.

4.  Hydrostatically testing hydraulic siructures for leakage.

B. Scope:

1. Contractor shall perfornm testing of hydraulic structures indicated in the "Schedules™ Article
at the end of this Section. For such hydraulic structures, provide all labor, materials,
equipment (whether temporary or permanent}, tools, services, and incidentals necessary or
required for the Work of this Section.

2. Separately test each hydraulic structure,

0

I
2
3

4,

a.  Perform separate hydrostatic testing for each portion of the hydraulic structure that can
be tsolated upon Substantial Completion and used while adjacent portion of hydraulic
structure is dry,

Retated Requirements: Include, but are not necessarily limited to, the following:

Section 03 {1 30 - Repair and Rehabilitation of Existing Construction.
Section 03 31 30 - Concrete, Materials and Proportioning.

Section 03 35 00 - Concrete Finishing and Repair of Surface Defects.
Section 03 64 23 - Crack Repair and Injection.

1.2 REFERENCES

A, Terminology:

1.

Ferminology indicated below are not defined terms and are not indicated with initial capital

letters, but when used in this section have the meaning indicated below:

a.  “Hydraulic structures™ means those structures indicated in one or more of the schedules
{tables) at the end of this Section.

B. Reference Standards: Standards referenced in this section include, but are not necessarily
timited to, the following:

I

3

American Conerete Institute (ACI):

a.  350.1 - Specification for Tightness Testing of Environmental Engineering Concrete
Containment Structures and Conunentary.

American Public Health Asseciation (APHA), American Waterworks Association

(AWWA), Water Environment Federation (WEF):

a.  APHA/AWWA/WEF - Standard Mcthods for Examination of Water and Wastewater,

1.3  ADMINISTRATIVE REQUIREMENTS

A, Coordination:

1.

Coordinate the Work of this Section with other Work, trades, and contractors (if any) to
allow such entitics to perform their responsibilities that must be performed or completed
prior to the Work of this Scetion,

Completion of the Work of this Section and Enginecer’s acceptance of associated Lest results
is required prior 10 Contractor requesting inspection for Substantial Completion of the
associated Work.

B. Scheduling and Sequencing;
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1. Provide the Work via sequences and scheduling to minimize the impact of, and on,
hydrostatic testing.
2. For concrete hydraulic structures, prior fo testing, verify required 28-day concrete strength
has been achieved and concrete is fully cured.
Prior to testing, the structure shall be complete, including the installation of all structural
slabs, baffle walls, and connecting clements, uniess allowed otherwise by the Contract
Documents or the Engineer.
4. Scheduling and interior coatings or finishing of hydraulic struclures.
a.  Provide required coatings and finishing of interior surfaces of hvdraulic structures
before performing testing,
5. Scheduling and exterior coatings or finishing of hydraulic structures.
a.  Perform igsting prior o installing required walerprooling, comentitious finishing, and
coalings, unless otherwise indicated or accepiable {0 Engineer.
a. Seguencing of backfilling, filling and hydrostalic testing unless allowed by the
Engineer, perform lesting prior to placing exterior backfill or fill, as applicable.
b.  Perform hydrostatic testing of the following after backfitling or filling, as applicable:
1) At Aeration Basin Nos. 5-8 and Secondary Clanfier Splitter Structure, it is
acceptable to backfill the basins east wall and necessary portion of north wall to the
extent required to support construction of the effluent channel prior to hydrostatic
testing.
¢. Re-gxcavation, if any, waterproofing repair, temporary support of foundations,
backfilling, or filling required to remedy apparent leaks shall be performed at no
additional cost to Owner.

1.4 SUBMITTALS

1ad

A, Action Submiitals: Submit the following:
1. TTesting plan:

a. In accordance with the “Testing Plan™ Article in this Section.

2. Leak Remediation Plan: Prior to commencing hydrostatic testing, furnish Subinital
indicating the following:

a.  Indication of each type of potential leak, inchuding indication of construction materials
for applicable hydraulic struciures,

b.  Proposed repair imaterials for each type of potential leak. For concrete hydraulic
structures, repair material shall be in accordance with applicable Specifications of
Division 03 - Concrete.

¢.  Proposed repair procedures for cach type of potential leak. For concrele hydraulic
structures, repair procedures shall be in accordance with applicable Specilications of
Division 03 - Congrete.

B. Infermational Submittals: Submit the following:
I, Testand Evaluation Reports:

a. Within 24 hours of completion of hydrostatic testing for each hydraulic structure,
submit photographs (in accordance with Section 83 32 33 - Project Photographic
Documentation) of ¢ach leak and damp area prior 1o performing remedial work, Inchude
distant photos and close-ups 10 document conditions. Include drawing or sketch
showing locations of cach leak, including key plan as necessary,

2, Supplier’s Inslructions:

a.  Supplier’s repair procedures for remedying leaks in precast concrete or presiressed

conerete,
3. Field Qualily Control Submittals:
a. Results of each hydrostatic test.

1.5  TESTING PLAN
A. Testing Plan - General:
I.  Submit testing plan for the Work of tlus Section.
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Obtain Engineer’s approval of testing plan Submittal not later than 30days prior to starting

the Work for the fust hydrostatic test.

3. Where necessary, obtain permits and approvals of authorities having jurisdiction before
submitting the testing plan. Include such permits and approvals, where necessary, in the
testing plan Submittal.

4. Engineer’s approval {or other disposition assigned to testing plan Submittal) and comments

in no way modifies Contractor’s sole responsibility for means, methods, techniques,

procedures, and scquences of construetion or the associated safety and protection measures.,

Engineer’s approval (or other disposition assigned} and comments are only to endeavor to

determing compliance with the Contract Documents relative 10 judging the acceptability of

the Work.

B. Reguired Content of Testing Plan Submittal:
I.  Hydrostatic Testing:

a.  Schedule (table) of hydraulic structures to be hydrostatically tested, indicating for each
the structure’s name, location, and proposed water surface clevation for the hydrostatic
test.

b.  Time-based schedule for required hydrostatic tests, coordinated with the current
Progress Schedule accepied by Engineer. For each hydrostatic fest, indicate planned
dutes for cleaning, observation by Engineer of cleaned hydraulic structure, completion
of temporary bulkheading or other temporary laciliies required or necessary, dates of
filling the hydraulic structure, wetling period {if required) in accordance with the
Contract Documents, testing period, drainage of hydrautic structure (if necessary), and
subimillal of wrilten results of test.

¢.  Source of waler for each hydrostalic lest, including indication of whether source is
potable or non-potable water.

d. For each test, provide briefl, narrative description of how water will be conveyed 1o and,
where necessary, from, the hydraulic structure, including indication ol proposed rate of
water withdrawal from source, proposed rate of water discharge from hydraulic
structure after testing, and temporary equipment proposed for use. Where the Contract
Documents establish maximum allowable flow rates, clearly indicate how monitoring
such compliance will be performed. Where temporary flow meter is proposed or
required, mclude in testing plan copy of current, valid calibration of each flow meter
proposed for use.

e.  Where potable water will be used for hydrostatic testing, include in testing pian written
approval of owner of water utilify for use of source and indication of whether water
utility or Contractor will furnish and install temporary backflow preventers. Where
temporary backflow preventers will be provided by Centractor, include copy of current,
valid certification (by duly certified backfiow preventer technician) for backflow
preventer(s) proposed for use, including indication of speeific, identification data for
such equipment.

f. For hydraulic structures that will be open to the atmosphere, indicate, via brief narrative
and appropriate drawings, skeiches, or photographs, propesed means for monitoring
evaporation and precipitalion during testing, including indication of each location of
such monitoring.

g, Proposed location and micans of measuring water surlace clevalion al start and end of
hydrostalic lesting, Where necessary, include appropriate drawing, skelch, or
photograph to indicate proposed location,

h. Proposed location{s) for discharge of lest water, including copy of approval for such
discharge from authority having jurisdiction, where applicable. lndication of
acceptable leakage volume, in accordance with the allowable leakage rates indicated in
the “Schedules™ Article of this Section. Where necessary include caleulation of volume
of hydraulic structures being tested and delermination of allowable leakage, if any,
allowed by the Contract Documents. Indicate plan and duration for repeating
hwydrostatic testing, if required, afler teaks (if any) are remedied.

i.  Sampie format for presenting written results of hydrostatic testing.
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PART 2 - PRODUCTS
2.1 WATER

A, Waler for Testing:

1.

b

Th

in addition to requirements of this Section, comply with Section 01 51 05 - Temporary

Utilities. Among other requirements Section 01 51 03 - Temporary Utilities indicates

responsibility for furnishing water necessary Tor testing.

Comply with ACI 350.1 for water for hydrostatic testing of concrete structures, unless

otherwise indicated in the Contract Documents.

Sources - General:

a.  Water Tor hydrostatic testing shall be plant effluent from the plant non-potable water
system.

Project-Specific Waler Source{s):

a.  The foliowing may be used as sowrce of water for hydrostatic testing:

1) Non-potable water from plant NPW fire hydrants. Plant potable water fire
hydrants shall not be used. Rate of water withdrawal shall not exceed value
specified in Section 01 31 05 - Temporary Utilities.

b. Do not use waler source not acceplable fo Engineer {following Engineer’s consultation
wilh Owner or facility manager as applicable).

Limitalions on Water Conveyance Rates:

a. Inaddifion Lo limilation(s), i any, on rate of water withdrawal from source, indicated
above, masimum rates of water conveyance through lemporary equipment and
materials shall:

I) Notresult in {illing of hydrauli¢ stracture al rale greater than 4 vertical feet per
hour.

2) Not cause damage or erosion at point of discharge. Provide appropriate energy-
dissipating materials as necessary.

3) Not cause temporary equipment and materials used for conveyance to exhibit
undue strain or movement during operation.

b. For testing at Aeration Basin Nos. 5-8 and Eifluent Channel, water shall be reused for
each consecutive test unless otherwise approved by the Owner. For each test,
Contractor shall provide means to wransfer water from one basin to the next to complete
the next test {e.g., pumps, hoses, etc.).

Temporary Equipment and Materials for Conveyance of Water for Testing:

a.  Provide, operate, and maintain temporary equipment and materials necessary for
conveying water used for testing, including convevance to hydraulic structure and
discharge from hydraulic structure.

b. Sizes, capacity, and materials of temporary equipment and materials shall be suitable

for the intended purpose and Contracter’s means, methods, procedures, technigues, and

sequences of construction.

Provide temporary piping, couplings, valves, pumps, and appurtenances necessary.

d.  Temporary Flow Meter; Contractor shall coordinate with Owner [0 use an Qwner-
furnished lemporary flow meter for any non-potable water used by the Contractor.
During water withdrawal {rom source, allow Engineer and Owner continuous aceess (o
temporary flow meter. Supervise and monitor water withdrawal and filling of hydraulic
structure. Record lor each withdrawal: Time water withdrawal commenced and was
completed, totzl volume of waler withdrawn, and maximum flow rate recorded during
withdrawal process.

Temporary Backflow Prevention:

a.  Ateach location (if any) where potable water is wilhdrawn for testing, install and use
temporary backflow preventer on waier source, (o prevent contamination of the water
souice.

o
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2.2 REPAIR MATERIALS

A. This Article addresses materials required for repairing hydraulic structures that do not pass
required hydrostatic testing or exhibil leakage.

B. Materials for Repairing Cracks and Surface Defects in Concrete:

I.

Materials for repairing concrete shall be in accordance with the following:

a.  Section 03 0] 30 - Repair and Rehabilitation of Existing Construction.

b. Section 03 31 30 - Concrete, Materials and Proportioning.

¢, Section 03 35 00 - Concrete Finishing and Repair of Surface Defects.

d. Section 03 64 23 - Crack Repair and Injection.

When the Contract Documents do not address materials for necessary repairs, subimil
request for interpretation or clarification and Engineer will furmish requirements,

For precast concrete or presiressed congrefe hydraulie structures, oblain from Supplier that
furnished the assoctated precast or prestressed concrete {and submit to Engineer), Supplier’s
reconmmmendations and procedures for remedial work. Where such recommendations conflict
with Contract requirements or Engineer’s direction regarding repair matenals required,
obtain written interpretation or clarification from Engineer.

Provide repair materials, for concrele thai does not pass hiydrosiatic testing or otherwise
exhibit leakage, at no additional cost to Owner, unless such testing is performed on
hydraulic structure that existed prior to the Effective Date of the Contract, and Contractor’s
action or inaction did not create or exacerbate cracks or other defects in concrete.

Coatings shall not be used as a material for stopping leakage through cracks unless
approved by the Engineer.

C. Malerials for Repairing Hydraulic Structures Fabricated of Materials Other than Concerete:

i.

2.

Provide repair materials consistent with the malerials 1o be repaired, that will not result in
corrosion or reduction in the useful lfe of the hydrautic structure and 1ts appurtenances.
Provide repair materials in accordance with recommendations of Supplier of the hydrautic
structure.

Provide repair materials, for hydraulic structures that do not pass hydrostatic testing or
otherwise exhibits leakage, at no additional cost to Owner, untess such testing is performed
on hydraulic structure that existed prior to the Effective Date of the Centract, and
Contractor’s action or inaction did not create or exacerbate cracks or other defects in the
associated hydraulic structure.

PART 3 - EXECUTION
3.1 PREPARATHON

A, Preparation — General:

i

2,

Prepare for ydrostatic testing of concrete hydraulic structures in accordance with ACI
350.1.

Prepare for testing of hydraulic structwres, regardless of materials of construction in
accordance with the Contract Documents,

Prior to performing hydrostatic testing, provide necessary maierials, whether femporary or
permanent, such as caps, blind flanges, watertight bulicheads, and the like,

Each hydraulic structure shall be free of visible defects and apparent leakage, Repair leaks
in accordance with the Contract Documents.

When the hydraulic structure is {ully or partially buried, prior to commencing hydrostaiic
testing, draw down groundwater surlace clevation to below bottom of hydraulic structure’s
base stab or mat. Maintain such groundwaler surface elevation thiroughout the hydrostatic
test.

B. Cleaning ~ General;

I.  Priorto testing, remove all scaffolding, planking, tools, rags, dirt, debris, rubbish, foreign
matter, and material not part of the permanent structure.
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5.

Thoroughly clean hydraulic structures’ walls, floors, and operating eguipment by sweeping,
high-pressure wash, scrubbing, or other methods that will not injure the Work and existing
facilities.

Remove from each hydraulic structure all water, dirt, and foreign material accumulated
during cleaning. Provide temporary pumps, piping, and facilities as necessary 10 discharge
water from the cleaning operation i manner acceptable to Engineer, compbant with Section
01 57 05 - Temporary Controls, and in accordance with Laws and Regulations.

Do not proceed with testing until Engineer has accepted results of cleaning, following cither
Engineer’s observalion of the cleaned hydraulic structure or Engineer’s observation via
digital means.

Comply with Section 01 74 00 - Cleaning, and this Section.

C. Other Testing Required for Tanks;

J.

3

As required by reference standards indicated in this Section and in the Specifications for the
associated tank, perform other testing indicated, in addition to testing required in this
Section.

Submit written results of such required testing together with other test results required in
this Section.

D. Paiching and Finishing of Conerete Hydraulic Struciures:

I.

Prepare concrete surfaces in accordance with ACI 350.1 and Section {3 31 30 - Concrete,
Materials and Proportioning, Section 03 35 00 - Concrete Finishing and Repair of Surface
Defects.

3.2 HYDROSTATIC TESTING

A, Prior to starting hydrostatic testing, perform the following:

1.

6.

Comply with “Scheduling and Sequencing™ provision of this Section’s “Administrative

Requirements™ Anticle,

Valves, gates, blind flanges, and Hems other than conerete that control the flow of or

otherwise retain fluid in the hydraulic structure shall be watertight for the hyvdrostatic test.

Repair defective concrete.

Advise Engineer and Owner prior to commencing filling hydraulic structure for hydrostatic

testing. Minimum time between notice and starting to fil} for hydrostatic testing shail be

three days.

Do not perform hydrostatic testing during period when ambient temperature is below

33degrees F.

Cold Weather Hydrostatic Testing: Comply with the following when hydrostatic 1esling

will be performed when ambient air lemperature has fallen below 40degrees F within 48

hours prior 1o testing, or is projecied to {all below 40degrees F during hydrostatic lesting:

a.  Cold Weather Requirements ~ General:
1y Visible ice, snow, or other frozen material on outside surface of hydraulic siructure

or within hydraulic structure being tested is unacceptable.

2) Resulis of hydrostatic testing will be unacceptable when these requirements for
cold weather hiydrostatic testing are not implemented as required unless otherwise
accepiable to Engineer (following Engineer’s consultation with Owner or facitity
manager as applicable).

b, Ambient Air Temperature: Measure and record ambient air temperature at location of
hvdrostatic testing each day during hydrostatic testing at approximately 8:00 o'clock
am local fime.

¢. Temperature of Structure Surface and Water: Measure and record temperatures of
exterior surface of hydraulic structure and water at start of hydrostatic testing, and once
per hour whenever ambient air temperature is less than recorded at start of day as
follows:

1) Measure concrete surface temperatures every 300 square feet of wall of hydraulic
structure being tested. Surface temperature shall not be less than 35 degrees F.
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2) Measure temperature of walter in hydraulic structure at location pot less than three
feet from wall of hydraulic structure and not less than three below water surface
elevation. Water temperature eight hours or longer during any period 72 hours
prior to scheduled hydrostatic testing, or at any point during the scheduled test
penod.

d.  Provide tenting or other temporary enclosures, together with temporary heating, for
hrvdrauiic structures being hydrostatically tested when ambient air temperature is
predicted to fall below 32 degrees F for eight hours or longer within 72 hours
immediately prior to hydrostatic testing, or at any time during the hydrostatic 1esting.

7. Rydraulic structures with interior, wetted concrete surfaces shall remain filled with water
for an initial adsorption period of not less than 72 hours. Following this initial period,
provide make-up water 1o fill the hydraulic structure to specified water surface test
elevation.

B. Hydrostatic testing — General:
1. Perform hydrostatic testing in accordance with this Section, other applicable provisions of
the Contract Documents and the following:
a.  ACI350.1, Sections 1 and 2 for concrele hydraundic structures,
in the event of conflicting requirements between the Contract Documents and reference
standards indicated, obtatn written interpretation or clarification from Engincer before
proceeding with the associated Work,
3. Analysis of dala from hydrostatic festing of hydraulic structures shall be by Contractor in
accordance with ACH 350.1 and this Section.

]

C. Required Water Surface Elevation for Hydrostatic Testing:
1. Required water surface elevation for hydrostatic testing of each hydraulic structure is
indicated in the appropriate table in the “Schedules™ Article at the end of this Section.
2. Using the water source indicated in “Article 2.17 of this Section, fill hydraulic structures to
indicated water surface test elevation.
Where test elevation is not indicated and fluid level in the structure will normally be
controlled by & weir, fill structure to clevation 6 inches below the weir crest.
4, Where test elevation is not indicated and structure does not have a flow control weir, test
elevation shall be two feet below top of structure,

tad

D. Filling Hydraulic Structures with Water:
1. Fill hydraulic structure for hvdrostatic testing at rate that does not exceed limitations
indicated in Article 2.1 of this Section.

E.  Visual Observation for Apparenl Leakage:

I.  When waier has reached mdicated test elevation and required wetling period has elapsed,
inspect hydraulic structure’s exposed surfaces for leakage. Before starting hivdrostatic
testing, repait apparent leakage or weeping,.

Apparent leakage is when one or more areas evidence visible flow or area where moisture

can be picked up on a dry hand.

3. Provide proper remedy of apparent leaks independent of liydrostatic testing.

4. Successfully passing hydrostatic testing does not relieve Contractor from obligation to
remedy all apparent leaks.

ra

F.  Duration of Hydrostatic Testing:
1. BHydrostatic test duration will be approved by Engineer in the required lestmg plan Submittat
and shall not be legs than the following:
a. Cast-in-place concrele hydraulic slructures.
b.  Hydrache structures {for which allowable leakage 1s zero: 72 hours.

1) For hydraulic structures where allowable leakage is greater than zero: The
theoretical time required for the waler surface to decrease by 3/8-1nch, al the
maximum allowable leakage rate indicated in the schedules (tables) at the end of
this Section, but in no event longer than 120 hours.

c.  Other types of tanks with non-absorbant surfaces: One hour.
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G. AlHowable Leakage:

. ieakage during the test peried for hydraulic structures with vertical walls is defined as the
volume calculated using the difference in water swrface elevations af the start and end of the
test peried adjusted by adding the volume of precipitation and subtracting the volume of
evaporation measured during the test period, and sccounting for the change (il any) of water
volume resudting from temperature caused change in water density,

2. Lesakage during the fest period for hydraulic structures with sloping walls is the quantity of
waler that must be supplied to the hydraulic structure or section thercof 1o maialain the
waler level within three inches of specHied water surface test elevation during the
hydrostatic test, plus the volume of water required to fill the hydraulic structure to specified
waler surface test elevation at conclusion of hydrostatic test, plus precipitation, minus
evaporation, and accounting for the change (if any) of water volume resuliing from
temperature caused change in waler densily,

3. Allowable leakage rate for each hydrauhic structure to be hvdrostatically tested is indicated
in the “Schedules™ Article at the end of this Section.

H. Measurement Locations:

1. For hydraulic structures or portions thereof (when entire hydraulic structure is not tested as
a whole) that are equal to or less than 1,000 square feet in water surface area, measure water
level at not less than two locations approximately 180 degrees apart,

2. For hydraulic structures or portions thereof (when entire hydraulic structure is not tested as
a whole} that are greater than 1,000 square feet in water surface area, measure water level at
not less than Tour locations approximately 96 degrees apars.

3. Each measurement location shall be marked and given distinet reference number. Mark
reference point on face of wall above lest waler surface in manner that will prevemt
movement or delerioration of reference point mark during the test. Remove reference point
mark upon completion of lesting and aceeptance of testing results by Engineer.

4. Position the measurement locations to minimize effects of wave action and wind.

{.  Evaporation and Precipitation Measurement;
1. Evaporation and Precipitation Measurement Vessels:

g, In hvdraulic structures open to atmosphere, whether fully or partially covered, a plastic,
calibrated, open-topped container not less thun 11-inch diameter and not less than 14-
mches deep {for exampie, a five-gallon bucket) shall be provided al cach measurement
focalion.

b,  Before starting 1est, 111 with waler to depth of six inches each evaporation-precipitation
measurement vessel and float the vessel in the hydraulic struchure, held in position near
each measurement location.

c. Calibration increments in conlaimer shall be 1/16-inch or less.

2. Position evaporation-precipitation measurement vessels so that vessels are not shaded by
hydraulic structure’s walls, away from overhead items such as beams, pipes, and walkways,

1. Obtaining Test Measurements:

I. Do not start hydrostatic tests when severe weather conditions, such as heavy precipitation,
high winds, change in average daily temperature of 35 degrees F or more, and other severe
conditions are predicted for duration of {est period.

2, Record the following measurements at each test location at start of test period and at 12-
hour intervals thereafier, 1o nearest 1/16-inch and nearest 0.1 degree I
a.  Distance from reference point elevation Lo actual water surface.

b, Depth of waler in evaporation-precipilation containers.
¢.  Temperature of test water at point 18 inches below waler surface.
d. Temperature of water in evaporation-precipitation measurement vessels at mid-depth.

3. Hactual waler surface in hydraulic structure is subject 1o wave action at measurenent
location, record as data the average water surface elevation of wave oscillations. Contractor
may desire to provide temporary baffling of appropriate material and dimensions to reduce
wave oscillations in open-topped hydraulic structures.
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Change in the water surface clevation at each measurement location shall be averaged and

adjusted as follows:

a.  Total change in hydraulic structure’s water surface elevation shall be adjusted by
average change in water surface elevafion in evaporation-precipitation measurement
vessels.

b.  Where averaged water temperature measurements vary by more than three degrees F
from start to completion of test period, adjustment i test volume shall be determined
by change of densily of water resulting from change in the average water lemperature,

Delermination of Leakage:

a,  Hydraulic Structures with Vertical Walls: Leakage volume shail be the drop in water
surface elevation measured during the test, averaged across all water level measurement
locations, multiplied by waler surface area of hydrauic structure lesled.

b, Initial full volume shall include the volume of sloping tank botioms, sump pits, and
other features that contain water thal is connecled 1o the hydrauiic siructure during the
hydrostalic test.

¢.  Alowable leakage shall be determined by multiplying the initial full vohume by the
daily leakage allowance and by the leakage test time in days,

K. Criteria for Acceptance:

I.

Hydroslatic test will pass if measured leakage is less than allowsble leakage and the
hydraulic structure does not evidence active leaks or weeping (where moisture can be
picked up with a dry hand).

if test becomes unreliable due 1o excessive precipitation, freezing, or other external factors,
re-siart and re-perforn: the test at no additional cost 1o Owner.

I hydrostatic test fails, the hydraulic structure may be re-tested immediately without
repairs. 1f subsequent hydrostatic test fails, repair probable areas of leakage and repeat the
hydrostatic test.

Re-test hydraulic structure until #t meets criteria indicated for acceptance. Repair probable
leakage areas before testing.

.. Reuse and Disposal of Water Used in Hydrostalic Tests:

1.

2.

Obtain Engineer’s acceptance before water used in one hydrostatic test is pumpedio a
different hydraulic structure for reuse in subsequent test.

Water used in hydrostatic testing shall be discharged to the plant drain system unless
another localion onsite is identified by the Owner.

M. Unless otherwise indicated in the Contract Documents, hvdraulic structure shall not be
backfilied or have exterior coating applied (such as damp-proofing) until Engineer accepts
hvdrostalic test resulis.

3.3 REPAIR

A, This Article addresses repairing hydraulic structures that do not pass required hydrostatic testing

or otherwise require repairs to eliminate apparent Ieakage. Repairs to remedy apparent feaks
shall be performed independent of hydrostatic testing. Obtaining acceptable results from the
hydrostatic test does not relieve Contractor from remedying running water leaks, seepage, or

other apparent leaks,

B. Repairing cracks and surface delects in concrete:

I.

Repairing of concrete shall be in accordance with the following:

a.  Section 03 01 30 - Repair and Rehabilitation of Existing Construction.

b.  Section 03 31 30 - Concrete, Materials and Proportioning.

€. Section 03 35 00 - Concrete Finishing and Repair of Surface Defects.

d. Section 03 64 23 - Crack Repair and Injection.

When the Contract Documents do not address providing necessary repairs, submit request
for interpretation or clarification and Engineer will furnish requirements.

For precast concrete or prestressed concrete hydraulic structures, also obtain recommended
repair methods from Supplier that furnished the associated precast or prestressed concrere
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6.

and submit to Engineer. Where such recommendations conflict with Contract requirements
or Engineer’s direction regarding repairs required, obtain written interpretation or
clarification from Engineer.

Perform repairs for concrete that does not pass hydrostatic testing or otherwise exhibits
leakage, at no additional cost to Owner, unless such testing s performed on hydraulic
structure that existed prior to the Effective Dale of the Contract, and Contractor’s action or
inaction did not create or exacerbate cracks or other defects in concerete. Provide drawing(s)
or sketch(es) showing locations of leaks, including key plan as necessary.

Provide digilal images (photographs) of cach leak and damp arca following implementation
of remedy. Fumish distant photographic images and close-ups documenting conditions,
keyed 1o Contraclor-furnished drawing(s) or sketch{es), of leakage localions,

Complete implementation of remedies ol leakage independent of resulls of hydrostatic
testing.

Successful completion of hydrostatic testing does not relieve Contraclor from remedying
leakage.

Repairing Hydraulic Structures Fabricated of Materials Other than Concrete:

1.

2.

Perform repairs consistent with the materials to be repaired, that will not result in corrosion
or reduction in the useful life of the hydraulic structure and its appurtenances.

Perform repairs in accordance with recommendations of Supplier of the hydraulic structure
and reference standards applicable to the type of hydraulic structure.

Perform repairs for hydraulic struciures thal do not pass hydrostatic testing or otherwise
exhibii leakage, at no additional cost to Owner, unless such testing 1s performed on
hydraulic structure that existed prior to the Effective Date of the Contracl, and Contractor’s
action or inaction did not creale or exacerbate cracks or other defects in the associated
hydraulic structure.

34 TESTING OF PIPING CONNECTED TO HYDRAULIC STRUCTURES

A. Test piping connected to hydravlic structures in accordance with applicable requirements ol the
Coniract Documents.

3.5 SCHEDULES

A. Table 01 45 23-A - Hydraulic Structures Scheduled lor Hydrostatic Testing Only: Clean and
perform hydrostatic testing for the following:

Aeration Basin Splitter
1 o< P 479.00 0.05%
Structure
Acration Basin Nos. 5-8 {tested
21 one at a time with adjacent 474.67 0.05%
basins and channel empty)
Secondary Clarifier Splitter
22 Seconaary pLie 474.67 0.05%
Structire
END OF SECTION
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SECTION 01 45 33

iBC 2021 - CODE-REQUIRED SPECIAL INSPECTIONS AND PROCEDURES

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

1.

Bl B2

Contractor responsibilities for code-required Special Inspections and festing,

Special Inspection program and reporting requireiments,

Aitachment A to this Section includes requirements for submittal of Special Inspections.

Attachmenl B 1o this Seclion includes Special Inspector qualificalions, reporting

requirements, and material specific Special Inspections and tests,

a.  Altachments A and B are {or the Contraclor’s reference only and are nol part of the
Coniract Documents.

b.  Atachments A and B are included to assist Contractor in understanding the Owner-
provided services so the effect of such services may be factored into the Conlractor’s
pricing and Progress Schedule.

c. The Testing Agency and Special Inspector(s) performing the Owner-furnished services
will be identilied following the Effective Date of the Contract, unless otherwise
wdentified in Section 01 11 00 - Summary of Work.

B. Purposc:

I

Fa

This Section and its altachments were developed to address the requirements of the 2621
edition of the Internaiional Building Code, IBC section 1704.1 and applicable amendments,
if anry, by authorities having jurisdiction.

a. One or more Special Inspectors will be retained by Owner or Owner’s consultant to
perform Special Inspections on the types of Work addressed by the applicable building
code under Section 1704,

One or more Special Inspeciors or Testing Agencies will be retained by Owner or Owner's

consullant to perform Special Inspections and tests for the types of Work indicated in the

building code.

A Statement of Special Inspections will be subinitted to the Building Code Official as a

condition for issuance ol applicable permit. This statement is included as Attachment A to

this Section. Attachment B indicates a complete list of materials and Work requiring

Special Inspections, required Special Inspectiens and the minimum quatifications of the

Testing Agencies and Special Inspectors.

Special Inspections performed by entities retained by Owner or and entity for whom Owner

is responsible are for benefit of Owner, Engineer, RDPRC, and Building Code Official.

Contractor, together with Subcontractors and Suppliers, are not intended beneficiary of

Special Inspections.

C. Related Requirements: Include, but are not necessarily limited (o, the following:

i
2
3
4
5.
6.
7
8
9
]

Section 03 05 05 - Concrete Testing and Inspection.

Section §3 15 19 - Anchorage to Concrete.

Section 03 31 31 - Concrete Mixing, Placing, Jointing, and Curing.
Section 04 22 00 - Concrete Masonry.

Section 05 14 00 - Structural Aluminum.

Section 05 21 00 — Steel Joists.

Section 05 30 (0 - Metal Fabrications.

Section 05 52 46 — Mechanically Fastened Aluminum Railings.
Section 31 23 {5 - Excavation and Fill.

0. Section 31 63 29 - Drilled Piers.
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1.2 REFERENCES

A. Definitions:
I.  The following delined terms, indicated in this section with initial capital letters, have the
meaning assigned below, which apply to the singular and plural thereof:

a. “Building Code Official” means officer {or their subordinate) having appropriate
jurisdiction and autherity charged with ministering and enforcing the building code in
effect at the Site, or their duly authorized representative.

b.  “Geotechnical Special Inspector or Consultant” or “Soils Consultant” means a Special
Inspector engaged for the specific purpose of performing specialized Special
Inspections relative to subgrade conditions, 1ill, special foundations, or a combination
of these. “Geotechnical Special inspector or Consultant” or “Seils Consultant™, when
used relative to Special Inspections, is an entity separate from Engineer. Relative o the
Division 31 Specifications, for the purposes of Special Inspection, “Geotechnical
Special inspector or Consultant™, "Soils Consultant," and "Special Inspector” have the
same meaning.

¢.  “Registered Design Professional in Responsible Charge” {(RDPRC) means the licensed
and registered design professional who is responsible for reviewing and coordinating
submittal decuments prepared by others, including phased and deferred submittal items,
for compatibiity with the design of the faciity,

d.  “Special Inspections”™ means inspection of specific elements of the Work requiring the
expertise of an appropriate special inspector for compliance with the building code and
the Contract Documents. Elements requiring special inspection are identified within
this Section or elsewhere in the Coniract Documents, Materials, mechanical,
performance, and other Lesting required by the contract in other Specification sections,
bul not listed in this Section, are not part of the special inspections prograim.

e.  “Special Inspector” means representative of Owner-approved inspection entity
designated for that portion of the Work.

{.  “Statemenl of Special Inspections” means document provided to Building Code Official
outlining special inspections and tests to be done on the Project and freguency of
required tests.

g, “Testing Agency” means appropriate entity, not affiliated with or hired by Contractor,
and responsible for materials testing requirements of the Project including but not
limited to concrete cylinder breaks, soils testing, and masonry materials testing.

Testing Agency does not include any testing entity or laboratory refained by Contractor,
Subcontractor, or Supplier either for tests that are Contractor’s responsibility in
accordance with the Contract Documents but are not required by the building code, or
test performed for Contractor’s convenience and information.

1.3 ADMINISTRATIVE REQUIREMENTS

A, Meetings:

1. Attend and participate in preconstruction conference to review and coordinate
responsibilities for inspection and testing procedures and requirenents, as well as other
preconstruciion conference topics indicated in Section 01 31 19 - Project Meetings, Relative
t this Section, m addition 1o required attendees indicated in Section G1 31 19 - Project
Meetings, required conference attendecs include: Owner, Testing Agency and Special
Inspectors, Building Code Official (when avatiable), Engineer, and Contractor, together
with appropriate Subcontractors and Suppliers,

2. Auend and participate in construction progress mectings prepared Lo discuss matiers related
to coordination and cooperation with Testing Agency and Special Inspectors, defective
Work, and other topics indicated for consiruction progress meetings in Section 01 31 19 -
Project Meelings.

1.4 CONTRACTOR’S RESPONSIBILITIES REGARDING SPECIAL INSPECTIONS

A, Conlractor’s Responsibitities Regarding Special Inspections ~ General.
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C.

143

Coordinate and coeperate with Testing Agency personnel, Special Inspectors, and
employees and agents of Building Code Official.

Provide storage facilities for festing agencies exclusive use as described in the Contract
Documents.

Special Inspection is Owner’s independent quality control. Special Inspections do not, in
any way, reduce or mitigate Contractor’s responsibilities for quality assurance, quality
control, workmanship, complying with the Contract Documents, correction period or
warrangics. Contractor’s own persoanel shall review all Work requiring Special Inspections
for compliance with the Coalract prior 1o calling for the ingpection,

Advising Testing Agency and Special [nspectors of Need for Services:

1.

3

Not less than 24 hours prior to the need for Special Inspection or code-required testing or
sampling, advise Testing Agency or Special Inspector, as applicable, in writing of Work for
which Special Inspections or testing is vequired, indicating approximate time the Work will
be ready for such inspection, testing, or sampling.

When Special Inspection, testing, or sampling is necessary on a Monday or day following a
holiday, furnish such written advisory not later than the prior business day,

Work for which Spectal Inspections are required shall remain accessible and exposed for the
purposes of Special Inspections untit completion of required Special Inspections.

Work 10 be mspected shall be complete at time of Testing Agency’s or Special nspector's, as
applicable, arrival at the Sile,

Work that is defective shall be corrected and re-inspected. Such portions of the Work shalf not
be covered or concealed until authorized by Engineer.

Payment for Special Inspection services will be in accordance with the following:

1.

2.

Payment indicated below 15 for the Testing Agency and Speciat Inspector costs and does not
include the Contractor’s costs hsted in Paragraph 1.4 A of this Section.

Waork is Satisfactory: After Contractor notification of Testing Agency or Special Inspector,
as applicable, inspector arrives al the Sile and performs inspection within the timeframe
indicated nn Paragraph | 4.F.4 below, and inspection reveals work 15 satisfactory, then
Owner will pay for the associated Special Inspection. Contractor’s eligibility for payment
for the associaied Work shall be in accordance with the Contract Docaments.

Work initially defective but remedied and re-inspected within 2 hours: After Contractor
notification of Testing Agency or Special Inspector, as applicable, inspector arrvives at the
Site and performs inspection within the timeframe indicated in Paragraph 1.4.F .4 below, and
inspection reveals work is defective, and the defective Work is remedied in accordance with
the Conltract within the period indicated in Paragraph 1.4.F 4, below, and the subject work is
re-inspected within 2 hours of initial inspection and subsequently determined fo be in
accordance with the Contract, then Owner will pay for the associated Special Inspection.
Contractor’s eligibility for payment for the associated Work shall be in accordance with the
Contract Documents.

Work not ready for inspection upon Special Inspector arrival:  Afier Contractor notification
of Testing Agency or Special Inspector, as applicable, inspector aynves at the Site and the
Waork 15 not ready for the associaled inspection when inspector arrives, then inspector will
remdin on-site for a maximum of two hours awaiting the completion of the Work, ifthe
subject Work is not ready for inspection at the end of this period, inspector will be
dismissed unlil Coniractor requests re-inspection.  All costs associated with this inspeclion
frip, mcluding onsite lime and travel time and expenses, will be Contracior’s responsibility,
Owner may sel-oll such amounts from paymenls due Contractor under the Contract.

Work fmtially delective and atlempted remedy is also defective: After Contractor
notilication of Testing Agency or Special Inspector, as applicable, inspector arrives at the
Sile and performs the inspeciion within the period indicated in Paragraph 1.4.F.4 of this
Section, but inspection reveals defective Work, and Contractor attenpts remedy and
requests re-inspection within two hours, and the reinspection also reveals defective Work,
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inspecter will be dismissed until Contractor requests re-inspection. All costs associated with
this inspection irip, including onsite time and travel time and expenses, will be Contractor’s
respensibility. Owner may sct-off such amounts from payments due Contractor under the
Contract.

6.  Work determined to be defective is meligible for payment by Owner. Contractor is fully
responsible for costs and time impacts of performing remedies so that the Work complies
with the Contract Documents. Unless otherwise indicated in the Contract Documents, when
re-inspeclion is necessary, Contractor 1s responsible for re-inspection costs, including onsite
fime, travel time and expenses, and other associated costs, if any, Owner may sct-off such
amounts from payments due Contractor under the Contract,

G. Structural Observations:

1. Owner or other entity, acting on behalf of Owner (and not part of Contracier's team), agent
shall employ or retain services of design professional, properly licensed and registered in
the same jurisdiction as the Site, to perform structural observations.

2. Prior fo commencing structural observations, structural observer shall submit fo building
official written statement identifying freguency and extent of anticipated structural
observations.

3. Atconclusion of the Work included m permit, structural observer shall submit to building
official writien statement thal observations have been made and identify reported
deficiencies that, 10 best of structural observer’s knowledge, information, and belicf, have
1ot been resolved,

4. Timing of Structural Observations:

i.

b.

Not less than seven days before such Work commences, Coniractor shall advise Owner
or other entity, acling on behalf of Owner, In writing, when Work requiring structural
observations is o occur.

Cbservations shall occur before Work is subsequently covered and is no longer visible.

1.5 REPORTING DUTIES AND AUTHORITY

A. Reporting:
1. Testing Agency and Special Inspectors will fumish to RDPRC and Engineer written results
of Special Inspections promptty after performance of such lests and inspections. When
acceptable results are indicated, Contractor 1nay obtain copies thereof from Engineer.

b

b.

Reporting of Defective Work:
a.

Testing Agency and Special Inspectors will report defective Work to Contractor,
Engineer, and RDPRC prompily.

Defective Work that has been covered up or concealed prior to re-inspection will be
reported by RPDRC to Engineer and Building Coede Official.

B. Limitations on Authority of Special inspeclors and Tesling Agencies:
I.  Special Inspector and Testing Agencies expressly do not have authority for:

SRS

Ordering, siopping, ot suspending the Work.

Modifying the requirements of the Coniract Documents.

Accepting defective Work.

Directing the Contractor's, means, methods, techniques, sequences, or procedures of
construction.

Directing or advising on Contractor’s safety programs or measures for safety and
protection.
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PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 ATTACHMENTS

A, Arttachments: The following, bound after this Section’s “End of Section” designation, are
furnished for Contractor’s reference but are expressly not part of the Contract Documients.
1. Attachment A - Submittal of Special Inspections, (one page).
2. Atachment B - Special Inspections, Inspector Qualifications and Reporting Reguirements,

(four pages).
END OF SECTION
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ATTACHMENT B TO SECTION 01 45 33

SPECIAL INSPECTIONS, INSPECTOR QUALIFICATIONS AND REFPORTING

REQUIREMENTS

PART 1 - ATTACHMENT B
1.1  QUALIFICATIONS

A. Qualifications stated here are the minimum recommended by the RDPRC. if the Building Code
Official has more stringent qualifications, the more stringent qualifications will take precedence.

B. Al Special Inspections and testing will be done under the direction of a professional engineer or
registered architect licensed and registered in the state of Texas herein referred 10 as Regislered
Professional for Special Inspections (RPSI), who will be employed by or retained by Testing
Agency or other entity fumishing Special Inspectors.

C. Soil, concrete, masonyy, mortar, grout, steel and aluminum related testing.

1.

2.

The Testing Agency shall have a minimum of 10 years experience in the testing of the

materials indicated,

The Testing Agency’s techniciun(s) performing such testing:

a,  Shall have a minimum of five years experienee in the testing of soil, conerete, mortar,
grout, steel and aluminum as appropriate.

Concreie Related Work:

a. International Code Council certilication {or Reinforced Concrete and American
Concrete Institute Conerete Field Testing Technician -~ Grade 1.

0. Structural Special Inspections:

1. Professional engineers or architects, licensed and registered in the state of Texas, may
perform Special Inspections in accordance with their licensure.

2. Other individuals, working under the direct supervision of a licensed, registered,
professional engineer or architect and possessing the following qualifications, may perform
Special Inspections.

3, Soils Related Work:

a.  NICET Level I Certification in geotechnical enginecring technology/consiruction; or

b. Professional geologist licensed and registered in the same junsdiction as the Site; or

¢.  Engineer intern, also known as an Engineer in Training (EIT) {i.¢., a person who has
successfully passed the EIT exam thal is part of the overall process of becoming a
Heensed, registered professional engineer, serving under the direct supervision of
professional engineer licensed and registered in the same jurisdiction as the Sile).

4. Concrete Relaled Work:

a. International Code Council certification for Reinforced Concrete Special Inspector; or

b.  Amerncan Concrete Institute Concrete Construction Speciat Inspector; or

¢.  Engineer interVEIT under the direct supervision of a professional engineer licensed and
registered in the same jurisdiction as the Site possessing not less than two years” of
appropriate lraiing, relevant experience, or a combination thereof.

5. Masonry Related Work:

a. Certified by Internationat Code Council or American Concrete Institute for structural
masonry and possess not tess than one year of related experience; or

b.  Engineer intern/EIT under the direct supervision of a professional engineer {icensed and
registered in the same jurisdiction as the Site possessing not less than two years® of
appropriate training, relevant experience, or a combination thereof.

6. Stee) and Aluminum Related Work:

a.  Frame and material verification perSection 1705.2 of the applicable building code.
b. Welding:
1) American Welding Socicty Certified Welding Inspector; or
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2)  International Code Council Structural Steet and Welding Certification and
American Welding Society-qualified, and possessing not less than one year of
related experience; or

3)  Non-Destructive Testing (NDT} Level 11 or {lI Centificate (for non-destructive
testing only).

¢.  High strength bolting:

1) intermnational Code Council Structural Steet and Welding Certification, and
possessing not less than one year of related experience; or

2) Engineer intern/ElT under the direct supervision of a professional engineer
licensed and vegistered in the same jurisdiction as the Site with appropriaie training
and experience,

Other equivalent certifications are unacceplable unless approved by Engineer.

1.2 REPORTING DUTIES AND AUTHORITY

A. Reporting requirements for Special Inspector in accordance with the applicable building code for
Building System Related Work.

i.

2

Comply with requirements of applicable building code Section 1704.2.4.
Provide written documentation of all inspections and testing, inchuding results, performed
by Testing Agency and Special Inspectors.
a. Indicate exact location of the subject Work.
b.  If testing of specimens is performed, include detailed information on storage and curing
of specimiens prior to testing.
Furnish inspection and test reports to Contractor, RDPRC, and Engineer.
a. Expressly indicate whether the Work inspected was performed in accordance with the
Contract Documents.
b. Immediately report defective Work to Contractor, RDPRC, and Engineer.
¢. Ifthe defective Work is not remedied promptly, notify RDPRC and Engmeer.
issue a report, as an Electrenic Document, sununarizing all inspections, corrective action
notifications and resohution of defective Work every 14 days.,
a.  Furnish reports to:
1) Engineer's project manager.
2) Owner.
3)  Building Code Official,
4) Contractor,
Prior to requesting inspection for Substantial Completion, the RDPRC shall compile all test
reporis for each inspecled material and work result for each Special Inspector and
stimmmarize in a single Electronic Document (as a PDF file) and submit to Engineer and
Building Code Official.
a. Final summary report shall be sealed and stgned by the RDPRC, who shall be licensed
and registered in the same jurisdiction as the Site, for Spectal Inspections, stating:
1) The required Special Inspections have been performed.
2)  All defective Work has been remedied to comply with the Contract Documents
except as specifically indicated in the summary report.

B. BSpecial Inspeclor shall report all defective Work to Contractor, RDPRC, and Engineer promptly,

L

Defective Work that has been covered up or concealed prior to re-inspection shall be
reported to Engineer and RDPRC.

C. Special Inspector does not have authority 1o order stopping or suspending the Work or modify
the requirements of the Contract Documents.

1.3 MATERIAL SPECIHIC SPECIAL INSPECTIONS AND TESTS

A, Material speciic requirements for Special Inspection and testing are indicated in the
Specifications listed below. Special Inspection and testing requirements are indicated i the
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associated Specifications section under "Source Quality Control”, "Field Quality Control" or
"Quality Assurance” as appropriate for cach material.

1.4 SOILS

A, Special Inspections will be performed in sccordance with applicable building code Section
1705.6 as regquired to determing that subgrades were prepared in accordance with the Contract
Documents, and to verify the allowable soif bearing pressure, materials, compaction densilies,
trenching and backfill and compliance with the Contract Documents.,

B. Inspection and testing requirements are indicated separately in the Division 31 Specifications
and are indicated as being performed by the Geotechnical Special Inspector or Consultant
{which may potentially not be indicated using initial capital letters in the referenced
Specifications), Testing Agency, or Special Inspector.

1.5 CAST IN PLACE DEEP FOUNDATIONS

A, Special Inspections will be performed in accordance with applicable building code Section
1705.8 and Table 1705.8 as required to determine that the deep foundations were provided in
accordance with the Contract Documents,

B. Inspection requiremenis are indicated in Spectfications Section 31 63 29 — Drilled Piers and are
the respensibility of Geotechnical Special Inspector or Consultant (which may potentially not be
indicated using initial capital letters in the referenced Specifications).

1.6 CONCRETE

A, Special Inspection and testing will be performed in accordance with applicable building code
Table 1705.3. inspection is required for matertal verification, reinforcing steel size and layout,
reinforcing steel mechanical splices, embedded bolts, concrete tests, concrete placement and
curing, and waterstop installation.

I. Inspections of welding of reinforcing shalf be in accordance with AWS D1.4 and special
inspector shall be qualified under AWS 121.4,

B. Inspection and testing requirements are indicated in Specifications Section 03 05 05 - Concrete
Testing and Inspection and Specificalions Section 03 31 31 - Concrete Mixing, Jointing, Placing
and Curing, and are indicated as services to be performed by the Special Inspeclor or Testing
Agency.

1.7 MASONRY

A. Special Inspections and testing will be performed in accordance with applicable building code
Section 1705.4 and TMS 402/602 Table 3.1 {Level 2)|. iaspection is required for material tests
and verification, reinforcing steel, embedded bolts and anchorages, grouting, and welding of
reinforcing.

B. Inspection and testing requirements are indicated in Specifications Section 04 22 00 - Conerete
Masonry, and are indicated as the responsibility of the Special Inspector.

1.8  STEEL, STAINLESS STEEL, AND ALUMINUM

A. GSpecial Inspections will be performed for structiral steel and aluminum in accordance with
applicable building code Section 1705.2 and AISC 360 Chapter N and Aluminum Design
Manual Chapter N. Inspection is required for matenal verification, high-strength bolting,
welding and other Work shown or indicated 1n the Contract Documents.

B. Inspection and testing requuirements are indicated in Specifications Seclion 05 14 00 - Structural
Aluminunt and Section 05 50 00 - Metal Fabrications, and are indicaled as the responsibility of
the Special Inspector, [nspection requiremients are applicable to aluminum, stainless steel, and
structural steel,
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C. Inspection and testing requirements of cold-formed steel are reguired only when connections are
made by welding.

END OF ATTACHMENT B
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SECTION 01 51 65
TEMPORARY UTILITIES

PART 1 - GENERAL
L1 SUMMARY

A, Section Includes:
1. Temporary electricity.
2, Temporary lighting.
3. Temporary communications,
4. Temporary heating, cooling, venlilating, and temporary enclosures.
5. Femporary waler supply,
6. Temporary sanitary facHitics.
7. Temporary first-aid facilities.
8. Temporary fire protection.

B. Scope:

I.  Contractor shall provide all temporary utilities and temporary facilities required for the
Project, including those indicated in this Specifications section.

2. Make all arrangements with utility owners for femporary utilitics and with others as
appropriate for temporary facilities. Obtain required permits and approvals for temporary
ulilities and tenporary facilities,

3. Pay all service costs for utilities and facilities indicated in this Specifications section as
Contractor’s responsibility, meluding cost of clectricity, water, Tuel, and other utility
services and temporary facilities required for the Work,

4. Continuously maintain adequate temporary utilities and 1emporary facilities for all purposes
for the Project, unlil removal of temporary utilities and lemporary facilities. At minimum,
provide and maintain tempeorary uiilities and temporary facilities through Substantial
Completion and removal of temporary lield offices and sheds unless otherwise approved in
writing by Engincer.

Should Cwaer oceupy parl of the Work prior to Substantial Completion of the entire Work,

cost of utiities consumed via lemporary utilities serving the portion occupied by Owner will

be shared proportionately by Qwner and Conliractor as mutually agreed 1o by the parties.

6. Maintain, including cleaning, temporary utilities and temporary facilities, and continuously
provide consuimnables as necessary.

7. Temporary utilities and temporary faciltities shall be adeguate for personnef using the Site
and the needs of the Project.

8. Provide temporary utilities and temporary facilities in compliance with Laws and

Regitlations and requirements of authorities having jurisdiction and, when applicable,

requirements of utility owners.

1.2 REQUIREMENTS FOR TEMPORARY UTILITIES AND TEMPORARY FACILITIES

Lh

A. Temporary Electricity:
1. Provide temporary electric service necessary for the Work, including continuous power for
temporary field offices and sheds. Provide temporary outlets with circuit breaker protection
and ground fault protection.

B. Temporary Lighting:
I.  Provide temporary lighting at the Site of not less than the greater of (1) Laws and
Regulations, and (2} the following:
a. Five foot-candles for open areas, 10 foot-candles for shops 25 foot-candles for stairs.
b.  Provide not tess than one, 300 W lamp every {5 feet in indoor work areas.
¢.  Where temporary lighting is required in office or laboratory arcas occupied by Owner:
40 foot-candles at a height of 2.5 feet above the finished floor.
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d.  Night Security Lighting: Five foot-candles within 30 feet of all pants of the Site during
hours of darkness, controiled by photocell.

Do not work in areas with insufficient lighting. Where lighting is insufficient for the work

activities 1o be performed, provide additional temporary lighting.

Provide temporary lighting sufficient for observation of the Work by Engincer and

inspection by Contractor, entities performing code-requived fests and special inspections,

and authorities having junisdiction. Where required by Engineer, provide additional

temporary lighting.

C. Temporary Commiunications:

I.

Provide temporary telephone and high-speed internet service and communications necessary
for Contractor’s operations at the Site and for summoning emergency medical assistance
and other first-responders as necessary.

D. Temporary Heating, Cooling, Ventilaling, and Enclosures:

i.

2.

Provide suilicient temporary healing, cooling, and ventilating and temiporary enclosures L0

ensure safe working conditions and prevent damage to existing property and the Work.

Except where otherwise specified, temporary heating shall maintain temperature of the

space served between 30 degrees F and maximun design temperature of building or facility

and ifs contents.

Maintain lemperature of areas occupied by Owner’s personned or electronic equipment,

inciuding offices, lunch rooms, locker rooms, toilel rooms, and rooms conlaining

compuiers, microprocessors, and control equipment, between 63 degrees F and 75 DEGF

with refative humidity less than 65%.

Required temperature range for storage areas and certain elements of the Work, including

preparation of materials and surfaces, installation or application, and curing as applicable,

shall be in accordance with the Contract Documents for the associated Work and the

Supplier’s recommended temperature and humidity ranges for storage, application, or

installation, as appropriate.

Provide temporary ventilation sufficient to prevent accumulation in construction areas and

areas occupied by Owner of hazardous and nuisance levels or concentrations of dust and

particulates, mist, fumes, vapors, odors, and gases, assoctated with construction. Similarly,

provide temporary ventilation Tor building or structure spaces temporarily without

ventilation due to the Work.

Temporary Enclosures;

g, Provide temporary enclosures and partitions required to maintzin required temperature
and humidity.

b.  Temporary enclosures shall be sufficiently sturdy and durable for the intended use and
duration... Maintain and repair temporary enclosures as necessary,

E. Temporary Water:

i.

General:

a.  Provide temporary water service and facilities including piping, valves, meters if not
provided by owner of existing waterline, backflow preventers, pressure regulators, and
other appurtenances. Provide freeze-profection as necessary to prevent freezing of
temporary services,

b.  Continuously maintain adequate waler flow and pressure for all purposes during the
Project, until removal of temporary water systems,

2. Water for Construction Purposes;
& Provide water for Site maintenance and cleaning and, water necessary for construction
activities, and water for disinfocting and festing of systens,
b.  Coatraclor may use existing hose bibs for shorl-term wash-downs and intermitient use
of waler for work areas in existing building and existing struciures. Obtain consent of
Engineer and Owner if connections o existing hose bibs and simitar existing
connections will be used for more than one day al a time.
3. Water for Human Consumption and Sanitation:
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a. Provide potable water in accordance with Laws and Regulations for consumption by
personnel at the Site, for field offices, and for sanitary facilities.

b.  When necessary, provide bottled, potabie water for use and consumption by personnel
at the Sitc, including Contracior, Engineer, and visitors 1o the Site,

¢, Contractor may connect t0 onsite potable water piping. Coordinate tapping and
metering requirements with Owner during Construction.

F. Temporary Santtary Facilities:

I.  Provide suilably-enclosed chemical or self-contained toilets Tor Contractor’s employees,
Subcontractors, Suppliers, Engineer, and visitors to the Site. Location of temporary toilets
shall be acceptable to Owner and Engineer.

a.  In addiion to above toilets, the Contractor’s field office trailer sanitary drain may be
routed to an onsite manhole to be approved by Owner during Censtruction.

2. Referto Paragraph 1.2.E of this Specification Section for requirements for femporary water
service intended for human consumption during construction.

3, Provide suitable temporary washing facilities for employees and visitors,

G. Temporary First-aid Facilities.

I. Provide temporary first-aid stations at or inmediately adjacent lo the Site’s work areas, and
inside Contractor’s field office. Locations of temporary first-aid stations shall be
determined by Contractor’s safety representative. Replenish supplies in {irsi-aid stations as
items are used, prior to expiration ol items, and as necessary. Monilor and log wventory of
supplies in temporary first-aid stations {not less than once per week].

2. Provide list of emergency telephone numbers at each hardwired telephone at the Site.

H. Temporary Fire Proteclion.

1. Provide temporary fire protection inn accordance with Laws and Regulations and the
requirements of this Specifications section.

2. For work areas without standpipe fire protection systems, during construction provide
portable fire extinguishers rated not less than 2A or 5B in accordance with NFPA 16 -
Portable Fire Extinguishers, {or each temporary building and for every 3,000 square feel of
floor area under construction.

3. Provide Class A {(ordinary combustibles), Class B {combustible liquids and gases), and
Class € (electrical equipment) fire extinguishers as necessary.

4. Comply with NFPA 241 — Standard for Safeguarding Construction, Alternation, and
Demolition Operations, and requirements of Tire marshals and authorities having jurisdiction
al the Site.

1.3  USE OF OWNER’S SYSTEM

A, Existing Utility Systems: Do not use systems in existing buildings or structures for temporary
utitities without Owner’s written permission and mutuatly acceptable basis agreed upon by the
parties for propoertionate sharing of costs between Owner and Contractor.

B. Use ol Permanent Utility Systems Provided Under the Project:

1. Permanenl electrical, lighting, water, heating, ventilating, and fire protection systemns and
first-aid facilities may be used 10 provide temporary utilities and temporary facilities il the
following are met:

a.  Obtain Owner’s writien permission o use permanent systems.

b.  Permanent systems to be used for temporary utilities or temporary faciities shall be
substantially complete, including complete functionality of all contrels. Engineer will
not certify Substantial Completion for facilities and systems used solely by Contractor
during construction.

c. Contractor shall pay all costs while using permanent system, including operalion,
maintenance, replacement of conswmables, and provide replacement parts.

2. Do not use the following permanent facilities:
a. Telephone and communication facilities.
b. Sanitary facilities.
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PART 2 - PRODUCTS
2.1 MATERIALS AND EQUIPMENT

A, Materials and equipment for temporary ulilities and temporary facilities:
1. may be new or used but, if used, shall be in good condilion;

shalt be adeguate for purposes iniended;

shall not create unsafe or unsanitary conditions; and

shall comply with Laws and Regulations.

o Lad b3

B. Provide required materials, equipment, and lacilities, including piping, cabling, supports,
controls, and appurtenances,

PART 3 - EXECUTION
3.1 INSTALLATION

A, Install temporary utilities and temporary {acilities in neat, orderly, manner, and make
structuratly, mechanically, and electrically sound throughoul.

B. Location of Temporary Utilities and Temporary Facilities:

1. Locate temporary systems for proper function and service.

2. Temporary systems shall not inlerfere with or provide hazards or nuisances to: the Work
under this and other contracts, movement of personnel, ralfic areas, materials handling,
hoisting systems, storage arcas, finishes, and work of ulility owners and others.

3. Do not install temporary utilities on the ground, with the exception of temporary extension
cords, hoses, and similar systems in place for short duralions,

C. Modify and extend temporary systems as reguired by progress of the Work,
32 USE
A, Maintain temporary systems to provide safe, continuous service as necessary and as required.

B. Properly supervise operation of lemporary systems:

Enforce compliance with Laws and Regulations.

Enforce sale practices.

Prevent abuse of services.

Prevent nuisances and hazards caused by temporary systems and their use.

Prevent damage to finishes.

Ensure that temporary systems and equipment do not intercupt continuous progress of
construction.

b —

o e

C. Al end of cach work day, check temporary systems and verify that sufficient consumables are
available to maintain operation until work is resumed at the Site. Provide additional
consumables if the supply on hand is insufficient for continuous operation.

3.3 REMOVAL

A, Completely remove temporary utilities, temporary facilities, equipment, and materials when no
longer required. Repair damage caused by temporary systems and their removal and restore the
Site to condition reguired by the Contract Documenls; if resloration of damaged areas is not
otherwise specilied, restore to preconsiruction condition.

B. Where temporary utilities are disconnected from existing utility, provide suitable, watertight or
gastight (as applicable) cap or blind flange, as applicable, on service lne, in accordance with
requirements of utility owner. If atility owner will perform such work, coordinate with and pay
utility owner for such work,

C. Where permanent utitities and systems were used for femporary utilities, upon Substantial
Completion replace all consumables such as filters and light bulbs and parts used during the
Work.
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SECTION 01 52 13
CONTRACTOR'S FIELD OFFICE AND SHEDS

PART 1 - GENERAL
1.1 SEMMARY

A, Section Includes:
1. General requirements for:
a,  Contractor’s Hield office al the Siie,
b,  Conlractor’s storage and work sheds.
¢.  Maintenance and removal of Coniractor’s field offices and sheds and associaled

restoration.
B. Scope:
1. Contractor shall provide temporary field office for Contractor’s use during the Work.
2. Provide required temporary storage and work sheds.
3. Obtain and pay for required permits and utilities.

C. Related Reguirements:

Section ¢ 11 00 - Summary of Work.

Section 01 14 19 - Use of Site.

Section 03 51 03 - Temporary Utilities.

Section 01 66 00 - Product Storage and Handling Requirements.
Section 01 71 33 - Protection of the Work and Property.

Section 41 78 39 - Project Record Documents.

1.2 ADMINISTRATIVE REQUIREMENTS

Sl e el b

A. Coordination:
1. Coordinate with Owner, facility manager (if other than Owner), other contractors, and
others using the Site, location of field offices and sheds, including contracts and projects
indicated in Section 01 11 60— Summary of Work,

B. Suffing:

1. Not less than one Comractor stall member shall be reasonably present at, or in reasonable
proximity to, Contractor’s field office during normal working hours when work is in
progress.

2. When Centractor’s staff are absent from, and not within reasonable proximity to,
Contractor’s field office, provide clearly legible sign, each entrance to Contractor’s field
office, indicating specific location onsite of Contractor’s site superintendent, together with
(a) valid mobile phone number of Contractor’s site superintendent, and (b) Contractor's 24-
hour emergency contact telephone number.

PART 2 - PRODUCTS
2.1 CONTRACTOR’S FIELD OFFICE

A, Stucture:.

I.  Provide for Contractor’s field office structurally sound, weathertight, temporary structures
in good condition, complying with Laws and Regulations, and suitable for the intended
purpose and environment,

2. Where field office and sheds will be occupied, whether regularly or on an interim basis,
comply with Laws and Regulalions governing accessibility, egress, fire delection and
prevention, and other Laws and Reguiations refaled to health and safety.

3. Size and layout of Contractor’s lemporary {ield office and sheds io be determined by
Contractor and appropriale for Contractor’s purposcs., .

HDR PN: 10342803 City of Lewisvifle June 2025
Prairte Creek Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
CONTRACTOR'S FIELD OFFICE AND SHEDS
Grs213-t



B. Temporary Utilities and Related ltems — Materials and Equipment:

1. Provide materials and equipment for temporary utilities, temporary lighting, temporary
contrel of temperature and ventilation, temporary fire protection, temporary sanitary
faciities, and temporary first-aid facilities, m accordance with Section 01 51 65 —
Temporary Utilitics.

€. Furnishings and Equipment:
1. Sign for Field Office:

a. Provide on exterior of Contractor’s field office, at location plainly visible for visitors,
an identification sign displaying Contractor’s company name.

b.  Maximum size of sign shall be four feet by three feet.

¢. Provide highly-visible, plainly legible, text on contrasting background color.

d. Sign shall be suitable for outdoor use for the duration of the Project.

Provide other furnishings and eguipment deemed necessary and appropriate by Contractor,

Personal Protective Equipment for Use by Visitors:

a.  Furnish and maintain at Contracter’s field office 10 protective helmets (*hard hats™ and
other, appropriate personal protective equipment deemed necessary by Contractor, for
use by visitors to the Site,

2.2 CONTRACTOR’S STORAGE SHEDS AND WORK SHEDS

(TSI O

A, Storage and Work Sheds — General:

1. Provide storage and work sheds sized, furmished, and equipped 1o accommodale personned,
malerials, and equipment used in the Work, including (emporary atilily services and
facilities necessary or environment and sufficient for personnel, materials, and equipment.

2. Provide in accordance with Laws and Regulations.

3. Slorage sheds used for sloring materials and equipment o be incorperated into the Work
shall comply with Section 01 66 00 - Product Siorage and Handling Requirements, and
other requirements of (he Contract Docuiments.

PART 3 - EXECUTION
3.1  INSTALLATION

A. Location:
I. Locate Contractor’s fietd office and sheds in accordance with Section 01 14 19— Use of
Site, other relevant provisions of the Contract Documents, and decisions made during site
mobilization discussions at the preconstruction conference.

B. Installation:
1. Instalt Contraclor’s temporary field office, sheds, and related facilities in accordance with
Laws and Regulations.
2.  Install materials and equipment, including prefabricated structures, in accordance with
manufacturer’s instructions.
3. Provide temporary uiilities in accordance with Section 61 51 05 — Temporary Utilities, and
requirements ol utility owner.

C. Provide the following in Contractor’s field office at the Site:

1. Not less than one complete set of the Contract Documents, Submittals approved or accepled
(as applicable) by Engineer, Engineer’s inlerpretations and clarifications, copies of
Contracior’s daily field reports, all necessary and required safely dala sheets, copies of
documents comprising Contractor’s safety program, and copies of applicable permits issued
for the Work by authorities having jurisdiction, for ready reference by interested persons,

2. in addition to the reference set ol Conltract Documents, comply with Section 01 78 39
Project Record Documents and provisions of the General Conditions, as may be modilied
by the Supplementary Conditions, regarding Project record documents.
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3.2 MAINTENANCE
A, Clean and maintain field offices and sheds as necessary.
B. Provide consumables as necessary.
3.3 REMOVAL AND RESTORATION
A, Removal:
1. Do not remove temporary field offices and sheds until after Substantial Completion of the
entire Work, unless otherwise approved by Engineer.
2. Fully remove field offices and sheds and restore areas prior to Tinal inspection,
B. Restoration:
1. Restore to preconstruction conditions areas damaged by Contractor while installing and
using temporary field offices and sheds, subject to approval of the owner of affected

property. Remedy damage in accordance with Section 01 71 33 - Protection of the Work
and Property, and other provisions of the Contract Documents,

END OF SECTION
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SECTION 01 52 53
FACILITY - TEMPORARY PUMPING

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

1. Requirements for temporary pumping af facililies such as treatment plants and pump

stations,
B. Scope:

I.  Contractor shall provide all labor, materials, toets, equipment, and incidentals shown or
indicated for temporary pumping and handling of fluids and slurries during the Project.

2. This Section does not apply to dewatering of excavations, which is addressed in the
Division 31 Specifications.

3. Tthis Section does not address temporary handling of storny water runoff at the Site, which is

addressed i Section 01 57 05 - Temporary Controls,

C. Related Requirements: include, but are not necessarily linmted to, the following:

I.
2.

3.

Secuion $1 14 16 - Coordination with Owner’s Operations.
Section {1 35 44 - Spill Prevention Control and Countermeasures Plan.
Section 04 57 03 - Temporary Controls.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

I.

Coordinate with Owner, facility manager (if other than Owner), other contractors, and
others using the Site, the locations of temporary pumping systems and appurtenances.

B. Scheduling and Sequencing:

I.

[

include on the Progress Schedule separate activities for set up, check oul, and testing of
each lemporary pumping system; operation of each temporary pumping systen; removal of
temporary pumping system; and associated resloration.

Where necessary include on the Progress Schedule separate activities for shut downs,
insiatiation, and removal of temporary plugs, butkheads, and line stops, and other Work
associated with temporary pumping.

Subinit Progress Schedule with required temporary pumping activities prior to Turnishing
temporary pumping Submittat required by this Section.

1.3 QUALITY ASSURANCE

A, Regulatory Reguirements:

I.

2.

Provide, operate, and maintain temporary pumping systems in accordance with Laws and
Repulations.

Comply with Laws and Regulations relative to locations of temporary pumping systems
(including effect, if any, on public transportation routes and facilities and private property),
secondary containment (regarding temporary fuel storage), air quality (relative to emissions
from internal combustion engines), water quality {regarding leakage and cleanout of
temporary pumping systems), compliance with facility operating permits, and other matters.
Onsite fuel storage for tempoerary pumping systems shall be included in Contractor’s spill
prevention conlrol and countermeasures plan required by Section 01 33 44 — Spill
Prevention Control and Countermeasures Plan,

B. Qualifications:

I.  Temporary Pumping System Supplier or Subcontractor:
a. Retain a single Supplier or Subcontractor to furnish, install, operate, and remove
temporary pumping systems required for the Project.
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1.4 SEBMITTALS

Supplier or Subcontractor shall possess not less than five years of experience providing
temporary pumping systems similar in size or farger than those required for the Project.
Upon request, submit evidence of having previously provided not less than five
temporary pumping systems on other projects similar in size (or larger) and similar in
service to tempoerary pumping systems required for the Project.

A, Action Submigals: Submit the following:

I, Temporary pumping plan:
Submit the following for each required temporary pumping system not fess than 30
days prior to delivery of femporary pumping system io the Siie:

d.

1)

3)

6)

7)

8)

Layoul Drawings:

a) Sketches showing proposed layout of temporary pumping systeny, including
locations of temporary plugs, bulkheads, and line slops; suction and discharge
locations; location of pumps and associated piping and valves: and source of
power for temporary pumping system. Sketches shall be scale drawings
acceptable to Engineer, and shall include site plans simifar o those in the
Contract Documents.

b} Details of system suction and discharge locations. Discharge details shall
include measures to protect the receiving structure and dissipate energy.

¢)  Where temporary lines will be buried, submit trench details. Submit sketches
and information on other types of protection proposed for temporary piping.

System curve of flow plotted against total dynamic head, and calculations that

substantiate the proposed temporary pumping system, including comparison of net

positive suction head required and net positive suction head available.

Manufacturer’s data and specifications on each type and size of pump proposed

and its capacity, including pump curves.

Manufacturer’'s data and specifications for engines and other equipment reguired

for temporary pumping system, including expected exhaust emissions data. Furnish

infornation on emissions air poliution control system, when proposed, together
with expected air quality of emissions,

Technical information and specifications on noise conlrols for noise-emitting

equipment.

Technical data on lemporary piping, pipe joints, valves, pipe supports, conlrols,

flow meter, sccondary containment for fuel tanks, and other information pertinent

1 the lemporary pumping systenn,

Temporary Plugs, Bulicheads, and Line Stops: Manufacturer’s literature and

{abrication drawings showing type ol plug, bulkhead or hne stop as applicable,

malertals, and hydrostatic head that the plug, bulkhead, or line stop 1s designed {o

withsiand. Submit complete technical information for Contractor-proposed line

stops, line stop manufacturer’s name and product data for line slops proposed,
instatlation procedures, name of proposed line stop installer, and documentation of
experience on at least five similar projects.

Narrative describing proposed operation of temporary pumping system, including

who will operate system, staffing, planned frequency of fueling, contingency plan

in event of pump failure, and statement of existing systems that may be affected
during operation of temporary pumping system. Where temporary punping
system’s instrumentation and controls will be connected to Owner’s existing
factlity monitoring and control system, clearly indicate how and where such

temporary connection witl be performed and other information necessary 1o

demenstrate compliance with the Contract Documents.

Disclaimer and Limitations of Engineer’s review; Engineer’s review, comments (if
any), and approval {or other appropriate action) on the tenmporary pumping plan
Submittal are only for the imited purposes of endeavoring to verify compliance with
the Contract Documents. Engincer’s review will not address calculations for the
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temporary pumping system, sizing of components of temporary pumping systems, or
other matters that are part of Contractor’s construction means, methods, procedures,
techniques, and sequences, for which Contractor remains solely responsible, together
with associated safety and protection measures.

B. Infermational Submittals: Submii the following:

I.

Qualilications Statements:
a. Temporary pumping system Supplier or Subcontractor.

PART 2 - PRODUCTS
2.1 TEMPORARY PUMPING SYSTEMS

A, Suppliers:

|

Subject to compliance with the Contract Documents, provide temporary pumping systems
by one of the following;:

a.  Godwin, a Xylem brand.

b, Western Qilfields Supply Company doing business as Rain for Rent.

c.  Orequal

B. Description:

1.

Design, provide, and maintain temporary pumping systems, including temporary plugs,
bulkheads, and line stops a8 necessary or required; pumps; piping, supports, restraints, and
valves; temporary instrumentation and controf systems; {uel and electricity; personnel; and
appurtenances. System shall be suitable for its service and operating environment.

C. Performance Criteria:

I

[ B

Required capacity of temporary pumping systems 1s indicated in Section 01 14 16 -
Coordination with Owner’s Operations. Provide each temporary pumping system of
required capacity with not less than the largest pump out of service.

System components shall be suitable for continuous operation with the fleid or sty
pumped.

Noise Controls: Provide noise controls for temporary pumping systems. Noise emitted from
temporary pumping systems shall comply with Laws and Regutlations and shall not exceed
70 decibels at a distance of thirty feet from noise source.

a.

Fuel-consuming temporary pumping system components intended for use when Contractor
is not present shall include fuel tanks sized for not tess than 24 hours of uninterrupied
operation at systent’s operating capacity, and means to automatically notify Contractor upon
high and low suction water level and low fuel level.

D. Operation:

1.

Instrumentation and Controls:

a. Provide each temporary pumping system with flow meter acceptable to Engineer and
suitable for pumped {tuid or slurry, pipe material, and hydraulic conditions. Flow meter
shall provide accurale flow measurement and include local display of flow rate inn
gallons per minute or mitlion gallons per day as required, and be capable of providing 4
to 20 mA vdc output signal for flow rate.

b, Controls: Provide controls Tor temporary pumping systems in accordance with Section
01 14 16 - Coordination with Owner’s Operations.

E. Temporary Piping Systems:

1. Piping shall be high densily polyethylene, steel, ductile ivon, or other maleriat accepted by
Engineer, and suilable for system operating pressures. Aluminum piping and PVC piping
not mechanically restrained are unacceptable. Durable hoses can be used only for short
sections and wilh acceptance by Engineer.
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6,

Piping systems shall have watertight joints of the following types: fused joints, restrained
couplings, flanged coupling adupters, quick-connects by Canilok or egual, flanged joints,
grooved and shouldered end-type couplings, or other watertight joints accepted by Engineer.
Size discharge piping for flow velocity of not more than 14 feet per second.

Provide check valves or appropriate pump control vaives as necessary.

Provide air valves on discharge piping as necessary. Alr valves shall expel air upon pipe
filling and admit air upon pipe dewatering, and release small quantities of entrained air
duning operation. Air valves shall be suitable for service with the pumped fluid or slurry,
Discharge from temporary pumping sysiems shali not adversely affect the existing process
or facilitics. Provide energy-dissipaling measures at piping discharge as necessary.

F. Temporary Plugs, Bulkheads, and Line Stops:

.

Acceptable temporary plugs and bulkheads include inflatable dams specifically designed for
such service, brick bulkheads, timber bulkheads, sandbags, and other bulkhead methods
suitable for the service and conduit conditions. Temporary line stops, where necessary or
required, shall be manufactured units specifically intended for use as line stops.

Lach temporary plug, bulkhead, and line stop shall be suitable for the maximum pressure
encountered.

Where temporary plugs and bulkheads are under pressure or surcharged, provide either two
phugs or a plug and temporary bulkhead,

PART 3 - EXECUTION
3.1 INSTALLATION

A. Preparation and Installation of Temporary Puinping Systems:

I.

2.

Temporary piping shall be located off of roads, drives, other travelled ways, and sidewalks.

Piping shatl not be located in environmentally-sensitive areas such as wetlands.

Where required for Owner’s access to and operation of existing facilities, bury temporary

piping that would otherwise inhibit access to processes, buildings, structures, roads, drives,

and travelled ways. In paved areas, provide temporary surfacing, suflicient for AASHTO

H-20 wheel loads over buried temporary piping.

install temporacy pumping systems in accordance with written instructions of manufacturer

of system compenent, Laws and Regulations, and requirements of temporary pumping

system Supplier.

Hydrostatic Testing of Temporary Piping System:

a. Perforin successful hydrostatic testing of temporary piping systems using clean water at
pressure equal to 1.2 times highest expected system operating pressure, for one hour
while maintaining test pressure within 3.0 psig of required test pressure.

b. RPR will witness hydrostatic test.

¢.  Hydrostatic test criteria for acceptance: No leakage.

Verify that entire temporary pumping system is ready for operation before commencing

shutdown of Owner’s operations, facilities, or systems. Venfy that temporary pumping

system controls and flow meter are properly connected and functional,

Furnish to Owner, facility manager (if other than Owner), and Engincer written advisory of

intent to conymence lemporary pumping system operation in accordance with

Section §1 14 16 - Coordinaiion with Qwner’s Operalions,

3.2 OPERATION OF TEMPORARY PUMPING SYSTEMS

A, During Operation of the Temporary Pumping Systems:

1. Temporary puimping system shall operate continuously unless otherwise indicated. Int the
evenl of equipment failure, immediately make repairs or replace equipment. Provide spare
parts and redundant units as necessary for conlinuous operation.

2. Provide personne! to monitor, operate, and maintain temporary pumping system 24 hours
per day when system 1s in service.
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3.3 DEMOBILIZATION

A. Upon Conclusion of Temporary Pumping:
1. Remove temporary plugs, bulkheads, and line stops in manner that allows flow to slowly
return to nermal, without surging, surcharging, and adverse effects on existing system.
Completely remove all elements of temporary plugs, bulkheads, and ne stops.

2. Flush out temporary pumping systemn with clean water discharged to an appropriate
location.
3. Remove temporary pumping system and appurtenances from the Site.

4. When Centractor has obtained permit{s) for temperary pumping from authorities having
jurisdiction, furnish written notice to such authorities that temporary pumping has been

completed.
END OF SECTION
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SECTION 01 55 13
VEMHICULAR ACCESS AND PARKING

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:
1. General requirements for:

a.  Conlractor’s access 10 the Site.
b.  Contractor’s usc of existing access roads and parking arcas,
¢.  Temporary access roads and parking areas.
d. Trallic controls for access roads and parking areas.
g.  Mamtenance of vehicle access roads and parking arcas.
f. Offsite haul roules.
g. Removals and restoration.
B. Scope:

1. Contractor shall provide temporary signage on existing access roads, construction roads,
walks, parking areas, and appurtenances necessary and reguired during the Project for use
by Comtractor, Owner and entities for which they are responsible, and emergency vehicles.

2, Temporary aecess roads and parking areas shall be designed and maintained by Conlractor
and shall be fully passable 1o vehicles in all weather conditions,

3. Afier the entive Project is substantially complete, existing access roads and parking arcas
may be used by Contraclor when such use does not impair or restrict operations at the Site
by Owner or facility manager.

4. Contracior shall make arrangement for oflsite haul routes and shall comply with restrictions
on haul routes imposed by authorities having jurisdiction and the Contract Documents,

C. Related Reguirements:
1. Include but are not necessarily limited to;
a.  Section 01 14 19 - Use of Stte.
b. Scction 01 57 05 - Temporary Contrels,
¢.  Section 01 71 33 - Protection of the Work and Propeny.
d. Section 01 74 00 - Cleaning.

1.2 SUBMITTALS

A, Informational Submittals; Submit the following:

1. Map of proposed offsite haul routes, together with list of right-of-way owner for each
roadway proposed as oflsile haul routes and indication of other authorities, if any, having
Jjurisdiction over offsile haul routes. Furnish such Submittal, acceplable to Engineer, prior
to furnishing the Submittals indicaied 1nunediately below this paragrapl.

2. Written permil or permission lor use of offsite haul routes, issued by authorities having
jurisdiction. Furnish suclr Submittals acceptable to Engineer prior to comimencing use of
offsite haul routes.

PART 2 - PRODUCTS
2.1 TEMPORARY ACCESS ROADS AND PARKING AREAS

A, Materials:
I. Temporary access roads and parking areas shall be of materials that are either new or of
good quality and sufficient for the intended purpose, load-bearing capacity, and frequency
and duration of use.
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Use materials that Iimit emissions of dust to be consistent with air quality Laws and

Regulations and to avoid creating nuisances, inconvenience, and undue additional
maintenance requirements onsite, on adjacent properties, and at downwind propenties.

3. Where deemed necessary by Centractor, provide temporary geotextile or other appropriate
malerials o stubitize subgrade and subbase of temporary access roads and parking areas.

2.2 TEMPORARY TRAFFIC CONTROLS FOR ACCESS ROADS AND PARKING AREAS

A, Traffic controls shall comply with requirements of authorities having jurisdiction. When such
authority is Owner or facility manager (il other than Owner), and no other applicable
requirements are indicated in the Conlract Documents or applicable perniits, comply with:

1. Standard specifications of the associated siale or provincial (as applicable) department of
transporialion; and

2. Manual of Unilorm Traffic Control Devices (MUTCD), by the United Stales Depariment of
Transportation (USDOT) Federal Highway Adminisiration (FHWA).

2.3 TEMPORARY ACCESS GATES

A. Temporary Access Gates - General:

1. Provide temporary gales appropriate for construction of the Project and passage of
necessary consiruction vehicles, construction equipment and machinery, deliveries of
temporary facilities, and deliveries of materials and equipment to be incorporated into the
Work.

PART 3 - EXECUTION
31 ACCESS TO THE SITE
3.2 USE OF EXISTING ACCESS ROADS AND PARKING AREAS

A. Existing Access Roads and Parking Areas - General:
I. Use of Existing Access Roads:

a.

-

Contractor is allowed to use Owner’s existing access roads, starting on the Effective
Date of the Contract and after complying with other Contract requirements relative to
starting the Work at the Site.

Existing Parking Areas for Use by Contractor:
a.

Contractor is allowed use of the existing open grass area adjacent to the plant road for
parking of Contractor’s workers’ vehicles and construction vehicles. If designated
existing parking area is insufficient for Contractor’s purposes, either provide temporary
parking at the Site or parking at offsite location. Do not park outside of designated
parking areas.

1) Contractor to coordinate with Owner on availability and exact location for parking.

3. Restrictions:

a.

®

Prevent interference with traffic on existing access roads and parking areas. Always
keep access roads and entrances serving the Site clear and available to Owner, facility
manager (if other than Owner), and their respective employecs, suppliers, and
consultants; emergency vehicles; and other contractors.,

Do not use access roads or Site entrances for parking or sterage of materials or
equipment,

Obey posted speed limits. 1f the Site has no posted speed limit, restrict traffic of
Conltractor’s personnel, construction vehicles and equipment, deliveries, and haul-
trucks to maximum speed of 15 miles per hour on aceess roads at the Site.

Schedule deliveries to minimize use of existing access roads and Site entrances.

Use only ribber-tire vehicles on existing roads and parking areas. Do not use tracked
{caterpillar-type) vehicles or equipment on existing pavemenl unless such pavement
will be replaced by Contractor. Maintain existing pavement for safe access by Owner,
facility manager {if other than Owner), and their respective employees, suppliers, and
consultants; emergency velncles; and other contractors.
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4,

f.  Remedy damage to existing access roads and parking areas caused by Contractor’s
operations,

Contractor shall indemnify and hold harmless Owner, facility manager (if other than

Owner), Engineer, and their respective consultants and subconiractors from expenses and

losses caused by Contractor’s operalions over existing access roads and parking arcas,

3.3 TEMPORARY ACCESS ROADS AND PARKING AREAS

A, Temporary Access Roads and Parking Areas — General:

I

Show proposed locations of lemporary access roads and parking areas on site plan Submittal
required in Section 01 14 19 - Use of Site. Indicale number of proposed parking spaces and
changes (if any} 10 site maintenance procedures, Indicate the scheduled dates the temiporary
access roads and parking areas will be established, in use, and removed. Indicate proposed
measures for restoring such areas after removal of temporary access roads and parking
areas.

Where temiporary access roads or parking areas connect to existing public road or lnghway,
obtain approval of right-of-way owner prior Lo constructing the associated access road or
connection to the exisiing pavement. Comply with Laws and Regulations and requirements
of authorities having jurisdiction.

Provide temporary lighting of temporary access roads and parking areas in accordance with
the Conltract Documents.

B. Temporary Access Roads and Parking in Areas Different from Permanent Pavement;

i.

Provide wemporary access voads and parking arcas adequate to support and withstand traffic

loads during the Project. Locate temporary access roads and parking areas within the

construction limits shown or indicated in the Contract Documenls,

Perform clearing and grubbing as required and properly dispose of resuliing malerials.

Stockpile at the Site existing lopsoil appropriate for use in restoring disturbed areas.

Provide reasonably-level, graded, well-drained subgrade of satisfactory soil material,

compacted to not Iess than 95% of maximum dry density in the upper 6 inches.

To suppert loads and provide separation between subgrade and subbase materials, provide

geosynthelic separation fabric for all temporary access roads and parking areas outside of

locations of permanent pavement.

Subbase:

a. Provide crushed stone subbase material not less than 6 inches thick, roller-compacted to
a level, smooth, dense surface.

b. Subbase for temporary access roads and parking areas traveled by construction vehicles
shall be adequate for loads and traffic served.

C. Temporary Access Roads and Parking in Same Areas as Permanent Pavement:

L.

Provide temporary access roads and parking areas adequate f0 support and withstand trallic
and construction loads during the Projecl. Locate temporary access roads and parking areas
in same locations as permanenl access roads and parking areas. Extend temporary access
roads and parking areas, within construction limits shown or indicated in the Contract
Documents, as necessary for construction operations.

Coordinate elevations of temporary access roads and parking arcas with permanent roads
and parking areas.

Prepare subgrade, subbase, and base for temporary access roads and parking areas i
accordance with the Contract Documents’ requirements for areas of permanent pavement.
Provide geosynthetic separation fabric on compacted subgrade for subbase support and
separation of subbase and subgrade materials.

Re-condition granuiar subbase of temporary access roads and parking areas, including
removing and properly disposing of granular material that has become intermixed with soil,
re-grading, proof-roliing, compacting, and testing.

3.4 TRAFFIC CONTROLS FOR ACCESS ROADS AND PARKING AREAS

A. Onsite Traffic Controls — General:
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1. Provide temporary fraffic contrels at intersections of temporary access roads and parking
arcas with each other, including intersections with other temporary access roads,
intersections with public roads, and intersections with permanent access roads at the Site.

2. Provide femporary warning signs on permanent access roads, and provide temporary stop

signs for traffic on temporary access roads where required and at entrances to permanent

pavement.

Comply with requirements of authoritics having jurisdiction. When such authority is the

Owner or facility manager (3l other than Owner), and no other requiresments are indicaled in

the Contract Documents or applicable permits, comply with the standard specifications of

the applicable state depariment of transportation

4, Provide temporary signs indicated maximum allowalle speed limil on lemporary access
roads,

3.5 MAINTENANCE OF VEHICLE ACCESS AND PARKING AREAS

A. Maintenance of Vehicle Access and Parking Areas — General:

I.  Maimtain lemporary access roads and parking areas 1o continuously provide at the Site
access lor construction vehicles and trucks, Owner and Tacility manager’s {if other than
Owner) vehicles, delivertes for Owner and facility manager, emergency vehicles, and
parking areas for Owner’s and facility manager’s personnel.

2. Public roads shall be passable at all times untess a road closure is allowed in writing by
authority having jurisdiction.

3. Referto cleaning and dust control provisions of this Article.

fad

B. Mainienance of Existing Access Roads and Parking Areas Used by Contracion:

1. Unless otherwise indicated in the Coaltract Documents, Owner or {acility manager (i other
than Owner) will perform routine maintenance of access roads and parking aveas, existing
prior to the start of construction, during the Project. Contractor is responsible for dust
control and cleaning existing paved areas used by Conlractor.

C. Maintenance of Temporary Access Roads and Parking Aress:

1. Contractor is fully responsible for maintaining temporary access roads and parking areas
unti} either; (a) temporary access roads and parking arcas are removed, or {b) when Owner
has indicated in writing that temporary access roads and parking areas may remain
following final payment, Contractor shall maintain such arcas until final payment becomes
due under the Conlract,

2. When temporary access roads or parking areas become muddy, remove the mud and soil
malertal down to hard, competent surlace as often as necessary. Avoid nuisances and
unneeessary tracking of mud and dirt onto permanent pavement,

3. When granular material ol temporary access roads and parking areas without hard surfacing
becomes intermixed with soll, or when lemporary access roads otherwise create a nuisance,
remove intermixed granular-and-soil material and replace with clean granular maieriat as
necessary and required.

4. Provide snow and ice removal for temporary access roads and parking areas. Properly
dispose of such materials, in accordance with Laws and Regulations. Do not create traffic
hazards, such as areas of reduced visibility, caused or exacerbated by locations of displaced
snow and ice. Dispose of such materials off of existing pavement and off of temporary
access roads and parking areas.

D. (leaning and Dust Control - All Vehicle Access and Parking Used by Contraclor:
1. Cleaning:

a,  Clean paved surfaces over which construction vehiches, construction eguipment, and
construction machinery travel. Perform cleaning not less-often than indicated in
Section 01 74 00 - Cleaning, or more frequently as directed by Engineer, by mechanical
sweeping or other means acceptable to Engineer.

b. Clean paved areas using vacuum powered street sweeper, when visible soil mmaterials
are tracked onlo pavement.

c. Clean the following surfaces:
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1) Roads within limits of the Project.

2)  Permanent roads at the Site between the Sife entrance and work areas, and between
the Site entrance and construction parking and areas used for staging, storage, and
laydewn.

3)  Public roads that require sweeping and cleaning due o construction operations.

Dust Controk:
a.  Contro! dust resulting from construction activities to provent nuisances, violations of air
quality Laws or Regulations, and adverse bealth effects at and adjacent to the Site and

m downwind arcas.

b.  Comply with Section 1 57 05 - Temporary Controls,

E. Protection of Underground Facilities:

1.

]

Regarding construction traffic, vehicles, construction equipment and nmiachinery, and
parking and protection of Underground Facilities, comply with the General Conditions, as
may be modified by the Supplementary Conditions, Section 01 71 33 - Protection of the
Work and Property, and other reguirements. of the Contract Documents.

Where existing Underground Facilities are close to the ground surface over which
construction equipment or machinery, other construction vehicles, or traffic will pass,
protect the Underground Facilities, including providing temporary bridging, as necessary.

3.6 OFFSITE HAUL ROUTES

A. Ofsile Haul Routes — General:

i.

Where required by Laws or Regulations, or by one or more authorities having jurisdiction,
obtain, pay for, and comply with permits and orders of authorities having jurisdiction
regarding use of offsite haul routes. Submil 1o Engincer copy ef each permit or wrillen
permission necessary for use ol offsite haul routes.

Unless expressty allowed otherwise by authorities having jurisdiction or the express
provisions ol the Contract Documents, to the extent practicable, avoid routing construction
waffic through residential areas and other areas sensitive Lo noise, vibration and vehicle
exhaust emissions.

Restrict use of offsite haul routes 1o days and hours of construction allowed in the General
Conditions and Supplementary Conditions.

Comply with requests of authorities having jurisdiction relative to coordinating construction
traffic on haul routes with community evenis. When such events are hield on a recurring
basis or are otherwise reasenably foresecable at the time of the opening of Bids {or, if there
were no Bids, on the Effective Date of the Contract), Contractor is not eligible for increases
in Contract Price or Contract Time for delays or other inconvenience to the Work associated
with this provision.

In transporting spoi! and waste materials from the Site and transperting materials and
‘equipment fo the Site, aveoid creating or contributing to potential Hazardous Environmental
Conditions. Properly secure loads to prevent airboime parficulates, liquids, slurries, and
solid matter from discharging from Contractor’s vehicles aleng haul routes. Contractor’s
responsibilities for Hazardous Environmental Condition caused by Contractor ave set forth
in the General Conditions, as may be moedified by the Supplementary Conditions, and may
be further augmented ¢lsewhere in the Contract Documents.,

B. Remedy of Damaged Existing Paving:

I.

2.

Comply with Section 01 71 33 - Protection of the Work and Property, and other applicable
provisions of the Contract Documents.

Contractor shall indenmnify and hold harmless Owner, facility manager (if other than
Owner), Engineer, and their respective consultants and subcontractors from expenses and
losses caused by Centractor’s operations on offsite haul routes.

C. Project-Specific Haul Roules:

I.

Contractor shall arrange offsite haul routes.
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3.7 REMOVAL AND RESTORATION

A. Removals: When no longer needed for the Project and prior to eligibitity {or final mspection:

1.

[ ]

Remove temporary access roads, walks, and parking areas that are not intended for, or
acceplable for, integration into permanent pavement. Return areas of temporary access
roads, walks, and parking to preconstruction condition unless otherwise required by the
Contraci Documents.

Remove temporary gates, fencing, and iraffic controls associated with Coatractor’s
vehicular access and parking areas.

Where areas of temporary access roads and parking will be permanently landscaped, remove
pavement, pranular subbase, geosynihetic materials, soil, and other materials that do not
comply witl the Contract Documents regarding fill, subsoil, and landscaping.

Remove and properly dispose of all materials contaminated with oil, bifumen, or other
petrochemical compounds resulting from Contractor's operations, and other substances.
These substances are considered contaminants may impair growth of plants and lawns or
quality of soil or groundwater.

B. Restoration:

I.

Restore to preconstruction conditions existing roads, walks, and parking areas damaged by
Contractor, subject to approval of the owner of affected roads, walks, and parking areas.
Remedy damage in accordance with Section 01 71 33 - Protection of the Work and
Property, and other provisions of the Contract Documents.

END OF SECTION
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PART 1 -

SECTION 01 57 05
TEMPORARY CONTROLS

GENERAL

1.1 SEMMARY

A, Section Includes:

i.

Requirements for temporary controls during construction, including:

a.  Temporary crosion and sediment controls,

b. Noise conlrol,

¢.  Dust control.

d. Temporary pest and rodent controls.

g Waler control, including storm water, surface water, and groundwater.

f.  Pollution contrel, including solid waste, water pollution, atmospheric pollution, and
other types of pollution.

g Odor control.

B. Scope:

I.

Contractor shall provide and maintain materials, equipment, labor, services, and temporary
construction as necessary and required to contro} environmental conditions at the Site and
adjacent areas during construction,

Contractor shall pay al costs, including fines and civil penaliics, 1f any, for failure o

implemenl and mainiain temporary controls in accordance with the Contract Documents and

Laws and Regulations, Coniraclor is not eligible for increase in Contract Price or Contract
Times due to failure Lo comply wilh requirements for lemporary controls,

Maimtain lemporary controls until no longer necessary or required. Provide temporary
controls at all times when Contractor is working at the Site,

C. Rclated Reguirements:

Include, but are not necessarily limited to, the following:

Section 01 35 43.13 - Environmental Procedures for Hazsrdous Materiaks,
Section 01 35 44 - Spill Prevention Control and Countermeasures Plan,
Section 1 41 26 - Storm Water Pollution Prevention Plan and Permit,
Section {H 74 00 - Cleaning.

Section 31 23 05 - Excavation and Fili.

Section 31 23 19 - Dewalering.

Section 31 37 (0 - Stone Reveiment (Riprap),

1.2 QUALITY ASSURANCE

A, Regulalory Requirements:

1.

Comply with applicable provisions and recommendations of the following:
a. Code of Ordinances, City of Lewisville, Texas.

1.3 SUBMITTALS

A.  Action Submittals:

I

Subinit the following:
a. Shop Drawings:

1) Plan for construction staging and maintenance of the Site relative to erosion and
sediment conirols. Indicate on a site plan approximate areas of planned
disturbance of sotls and soil cover over time during the Project. For areas not
indicated in the Contract Documents as being disturbed and that Contractor
proposes to disturb, Shop Drawing shall include proposed erosion and sediment
contro! measures for the additional areas.

2y Location and details of each temporary settlement basin,
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b. Product Data:
1) Siht fencing materials,
2)  Other materials proposed for temporary erosion and sediment controls, when
requested by Engineer.

B. Informational Submittals:

I.

Submit the following:
a. Procedural Submittals:
1) Proposed dust control measure, when Submittal is requested by Engineer.
b. Field Quality Control:
1) When requested by Engineer, prompily obtain and submit results of field
measurements and field test data substantiating compliance of Contractor’s
temporary controls with the Contract Documents,

PART 2 - PRODUCTS
2.1 MATERIALS FOR TEMPORARY EROSION AND SEDIMENT CONTROLS

A, Malerials for temporary eresion and sediment controls shall be as shown or indicated on the
Drawings.

PART 3 - EXECUTION
3.1  NOISE CONTROL

A. Noise Conmtrol - General:

I.

6,

Contractor’s vehicles, construction equipment, and machinery shall minionze noise
eimissions to greatest degree practicable. When necessary, provide mufflers and silencers on
construction equipment, machinery, and vehicles, and provide temporary sound barriers
sound-absorbing blankets, sound-reducing enclosures, modified backup alarms, and other
mnitigation measures when necessary.

Noise thresheld levels shail comply witl: Laws and Regulations, including (a) OSHA

requirements and recommendations, and (b} local ordinances or other Laws or Regulations.

a. Comply with Code of Ordinances, City of Lewisville, Texas.

Noise emissions shall not interfere with the work of Owner, facility manager (if other than

Owner), or others. The use of noise-producing signals, including horns, whistles, alarms,

and bells shalt be for safety warning and emergency purposes only.

Music or entertainment systems, inchuding personal and vehicle radios, media players, and

the like, when used, shall not be audible at the property line and shall not disturb others at

the Site.

Field Quality Control of Noise;

a.  If Owner or Engincer believes potential exists that allowable noise levels are being
exceeded, Contractor will be reguired to, and shall promptly perform, appropriate noise
monitoring in presence of Owner or Engincer and shall submit writlen results to
Engineer.

b.  Owner and Engineer reserve the right to perform independent noise moniloring at any
time during the Work,

If noise level exceeds allowable maximum, Contractor shall immediately cease the activity

emitting the excessive noise and prompily implement noise-mitigating measures to comply

with noise Hmitations.

3.2 DUST CONTROL

A. Dust Control — General:

I.  Control obhjectionable dust caused by Contractor's operation of vehicles and construction
equipment and machinery, site clearing, demolition, cleaning, and other actions. To
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minimize airborne dust, apply water or use other metheds subject to acceptance of Engineer
and approval of authorities having jurisdiction.

Contractor shall prevent blowing and movement of dust from exposed soil surfaces and
access roads to reduce onsite and off-Site damage, inconvenience, nuisances, and health
hazards associated with dust emissions from Contractor’s activities,

B. Dust Control Methods:

I

2

6,

Dust control may be accomplished by irrigation in which the dust-prone work activity or
area of the Site is sprinkied with water until the surface is moist.

Apply dust controls as frequently as necessary or required without creating inconveniences,
auisances, or hazards, such as excessive mud and ponding of water at or adjacent to the Site.
Do not use water for dust control when water will cause hazardous or objectionable
conditions such as ice, mud, ponds, and peoilution.

Provide dust contrel that is non-polhuting and does not comtribute to fracking-out of dirt,
mud, and dust ento pavement.

Do not allow water used for dust control to discharge fo storm water drainage sysiem or
surface waters.

Where appropriate, reduce fravel speed of construction vehicles and construction equipment
to reduce the potential for dust emissions arising from vehicle and equipment passage.
Where appropriate, apply gravel or other appropriate binder to access roads and parking
arcas.

C. Removal of Dust and Dirt from Pavement and Other Travelled Ways:

1.

[

d

Remove dust, mud, and dirt from roads, parking areas, and other travelled ways not less
than the frequency indicated in Section ¢1 74 00 - Cleaning.

Perform dust and dirt removal from travelled ways by mechanical wet vacuum sweeping or
other method acceptable to Engineer.

Remove mud from roads, parking areas, and other travelled ways by appropriate means,
including scraping. Avoid damaging surface of travelled way. Remedy damage o roads,
parking areas, and travelled ways resulting from mud removal activitics,

D. Removal of Dust and Dirt from Buildings and Structures:

1.

| ]

4.

When dust and dirt from Contractor’s acuvities has accumulated to 2 noticeable or
objectionable extent {compared with preconstruction conditions) on buildings or structures,
remove the dust and dirt caused by Contractor’s operations by appropriate methods,
including power-washing using mild detergemt. Remedy damage caused by dust, dirt, and
power-washing.

Dust in sensitive equipment, such as electrical and control panels, instruments, HVAC
systems and other equipment shall be cleaned by a Subcontractor specializing in cleaning
such items.

Puring the Project, remove objectionable and noticeable dust, dirt, and mud in areas
occupied by Owner or faciity manager, and Contractor’s work areas, resulting from
Contractor’s activities. Owner and facility munager will take reasonable measures to avoid
tracking dust, dirt, and mud into their occupied arcas.

Comply with Section 01 74 00 - Cleaning,

3.3 PEST AND RODENT CONTROL

A. Pest and Rodent Control — General;

1. Provide pest and rodent conlrols as necessary to prevent infestation of the Siie, storage
areas, and adjacent areas.

2. Pests and rodents inchude, bul are not limiied to: flics, mosquitoes, gnats, midges, stinging
inseets, other insects and the like, worms, rats, mice, moles, voles, and similar animals,
objectionable numbers and species of birds, and others.

3. hnplement appropriate pest and rodent contrels when pests, rodents, or both are apparent at
the Site or offsite slorage, staging, or laydown areas.

4. Conirol or remiove pests and rodents from adjacent properties when Contractor’s activities
have fostered or exacerbated pest or rodent problems. For example, ground vibration, such
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as that associated with horizontal divectional drilling, may cause migrations of subterranean
animals such as moles and voles. Coordinate with affected property owners regarding
appropriste control methods, materials, equipment, and disposal techniques.

B. Methods, Materials, and Equipment for Pest and Rodent Control during Construction:

1.

y
Fh

3.

Employ methods and use materials and equipment for pest and rodent control ihat do not
adversely affect conditions at the Site or on adjacent and nearby properties.

Do not use control methods or poisons injuricus to household pets or animals other than
targeted pests and rodents.

Avoid controf methods that present hazards to humans, including children.

C. Disposal of Pests and Rodents:

I.

in accordance with Laws and Regulations, promplly and property dispose of pests and
rodents rapped or otherwise controlled. Do not bury or dispose of deceased animals at the
Site or in adjacent areas.

3.4 WATERCONTROL

A. Waler Coalrol - General:

1.

[

During the Project. provide methods to appropriately control storm water, surface water,
water from excavations and structures, groundwater flows aliered by Contractor’s activifies,
and groundwater discharges from the Site, 10 prevent damage to the Work, the Site, adjacent
properties, and downstream properties.

Control frenching, filling, and grading to direct water away froin excavations, pits, wnnels
and other construction areas, and prevent water from entering existing buildings and
structures.

Property manage and control storm water, surface water, and groundwater entering the Site
from upstream, where such flows or discharges have potential to affect the Work or to be
exacerbated by Contractor’s activities,

Avoid ponding of water onsite, except in specially-designated, temporary scttlement basins.
Where water ponding occurs during construction, perform rough grading to eliminate
ponding.

Prevent water from discharging onto roads, parking arcas, paved or finished areas, and other
travelled ways. Prevent storm water runoff from discharging across access roads and
parking areas,

B. Materials, Equipment, and Facilities for Water Control:

i

Provide, operate, and maintain materials, equipment, and facilities of adequate size,
matertals, and capacity to control storm water, surface water, groundwater, and discharges
from tanks.

C. Discharge and Disposal of Water during Construction:

. Discharge stormi water, surface water, and groundwater from the Site, and discharges of
clean water (rom tasks, to proper discharge localions, in accordance willr Laws and
Regulations and the Contract Documents,

2. Prevent damage and nuisances arising from water discharges on the Site and discharges
from the Site.

3. Dispose of water in manner that avoids flooding, erosion, sediment transport, and other
damage, i accordance with Laws and Reguiations.

4. Avoid overland discharges from the Site and construction activities to adjacent properties,

5. Water discharges from the Site and construction activities shall be via a storm water
drainage route or conduit with sufficient capacity for the flow under associated weather and
flow conditions and in accerdance with reguirements of authorities having jurisdiction

6. Do not discharge storm water, surface water, groundwater, or clean water from tanks, inte
sanitary sewers. Obtain consent of sewerage system owner before discharging such flows
into existing combined sewers.

7. Obtam sewerage system owner’s consent and approval before discharging polluted water to
sewerage system.
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35 POLLUTION CONTROL

A. Poliution Control — General:

1.

2.
3.

Provide means, methods, and facilities necessary and required o prevent conlamination of
soil, water, and atmosphere caused by accumulation or discharge of substances and
matertals that are either noxious, poltuting, or botly, from or caused by construction and
related activities.

Consfruction equipment and machinery shall comply witl: Laws and Regulations.

Comply with Section 01 35 43.13 - Environmental Procedures for Hazardous Materials.

B. Spills and Contamination:

L.

Perform emergency containment, cleanup, and remedy of spitls and contamination resulting
from construction and relaled activities. Promiplly remove and properly dispose of
contaminated soils and liquids.

Excavale contaminated malerial and properly dispose ol off-Sile, and replace with suiiable
compacted 11l and appropriate cover.

Comply with Section 01 35 44 - Spill Prevention Controf and Countermeasures Plan, and
Owner’s hazard control procedures as indicated it the Supplementary Conditions.

C. Protection of Surface Water and Groundwater:

i

Provide and maintain appropriate, temporary measures to prevent harmful substances from
entering surface water, groundwater, and drinking water, Prevent disposal of wastes,
effluents, chemicals, and the like into or adjacent 1o groundwater, surface water, drainage
routes (including swales, ditches, and stormi sewers) and drinking waier,

Obtain sewerage syslem owner’s consertt and approval prior to discharging inio sanitary
sewers or combined sewers. Do not discharge pollutants not in accordance with Laws and
Regulations into combined sewers, or sewers tributary 10 combined sewers, when wet
weather overflows (o receiving waters may occur.

. Atmospheric Poliutanss:

i
2
3

4.

Provide and maintain temporary controls for atmospheric poliutants resulting from
construction and related activities, whether to outdoor or indoor atmospheres.

Prevens hamifil dispersal of pollutamts into atmosphere.

Do not discharge exhaust from internal combustion engines or combustion operations into
buildings, structures, or near ventilation intakes for buildings or structures,

Prevent toxic and noxious concentrations of chenuicals, fumes, and vapors,

E. Solid Waste:

I

Provide and maintain temporary controis for managing solid waste related to the Work.,

2. Prevent solid waste from:
a.  Becoming airborne or blowing in the wind.
b. Being madvertently transmitted to adjacent, offsite properties, and areas of the Sife not
part of the Project.
¢.  Being deposited in or discharging to surface waters, open process tanks (except as
otherwise approved by Owner), and drainage routes..

3, Properly handle and dispose of solid waste., Buming or burying solid waste, including
unuscd materials, at the Site or adjacent areas 1s prohibited,

4, Cleaning and Disposal of Debris: Comply with applicable requirements of the General
Conditions, as may be modified by the Supplementary Conditions, and Scetion 01 74 00 -
Cleaning,

5. Do not mix or store i the same container solid wasle containing Constituenis of Concern
(and constitutes, or may constitute, a Hazardous Environmental Condition) with solid wasle
thal does not contain Constituenls of Concern.

6. Store solid waste in appropriate, covered, conlainers.

7. Promplly, and at regular intervals, remove solid waste from the Site for transport and
disposal in accordance with Laws and Regulations.
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3.6 ODOR CONTROL DURING CONSTRUCTION

A. Odors - General:
1. Avoid discharges of unpleasant or noxious odors from consiruction and related activities.
Whether nature of the Work is such that odor generation is unavoidable, provide appropriate
temporary controls for odors.

[

Give priority to avoiding edor generation, followed by:
a.
b.
c.

Counteracting {treatng the cause of) odors.
Containing odors.
Odor masking as the last resort for oder control.

3.7 EROSION AND SEMMENT CONTROLS

A, Installation and Maintenance of Temperary Eresion and Sediment Controls — General:
1.  General Provisions:

i,

®

.

Provide temporary erosion and sediment controls as shown and indicated on the
Drawings and as indicated in this Section and elsewhere in the Contract Documents,
and as necessary for compliance with Laws and Rezulations.,

Provide erosion and sediment controls as the Work progresses into areas where ground
cover was previousty undisturbed,

Use necessary and required methods to appropristely control erosion and sediment
transport in storm water runoff, including using soil conservation-oriented construction
practices (inciuding scheduling and sequencing), vegetative measures, and temporary
physical conlrols,

Use best management practices (BMP) in accordance with Laws and Regulations, and
regulatory requirements indicaled in this Section’s “Quality Assurance” Article {unless
more-stringenl requirement are shown or indicated in the Contract Documents), to
control eroston and sediment transport in storm water runoff during the Project.

Plan and execule disturbances of seils and soil cover, and earthwork by methods 10
centrol storm water runoft from exposed soil {including stockpiles, borrow areas, and
spoil disposal areas), banks of surface waters alfected by the Work, and discharges of
groundwater, to prevent erosion and sediment transport.

Where areas must be cleared for storage of matenals or equipment, or for iemporary
facilities, provide measures for regulating storm water discharges and controlling
erosion and sediment transport. Where Owner is a co-permitiee with Contractor for
applicable permits, or when plans for temporary eresion and sediment controls were
sealed and signed by Engineer, such methods are subject to Engineer’s approval or
acceptance, as applicable.

Provide erosion and sediment controls, including stabilization of seils, at the end of
each workday.

2. Coordination:

id.

Coordinate temporary erosion and sediment conlrols with this Section's requirements
on water control and Section 01 41 26 - Storm Water Pollution Prevention Plan and
Permit.

Coordinate temporary erosion and sedimenl controls with construction of permanent
drainage facilities, permancnt erosion controls and soil stabilization (if any), and other
Work, to the extent necessary for effective and continuous erosion and sediment
controls,

3. Before commencing aclivities that will disturb soil or soil cover at the Siie or other areas to
be oceupied by Contractor during the Project, provide all appropriate lemporary erosion and
sedimenl conlrols required by the Contract Documents for the areas where soil or soil cover
will be disturbed.

4. Vegetation Removal and Disturbance:

i.

b.

Remove only those shrubs, grasses, trees, and other vegetation thal must be removed
for construction.

Protect undisturbed vegetation. Do not wantonly or unnecessarily drive consiruction
vehicles and equipment over undisturbed vegelation and soll cover.
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c. Promptly stabilize exposed soil where vegetation or soil cover was unnecessarily
disturbed. Fill and restore ruts and damage to vegetation and soil cover caused by
wanton or vniecessary passage of construction vehicles and equipment.

5. Access Roads and Parking Areas:

a.  When possible, locate and construet temporary access Toads and parking areas to avoeid
adverse effects on the environment.

b. Provide measures to regulate drainage, avoid crosion and sediment transport in storm
water runoff, and minimize damage to vegetation and soil cover.

6.  Earthwork and Temporary Controls:

a, Perform excavation, fill, and related activities in accordance with Section 31 23 05—
Long Form — Excavation And Fill and Section 31 23 19 - Dewatering,

b.  Temporary crosion and sediment control measures may include, but are not lmited to,
using berms, swales and dilches, silt fencing, straw bale sediment barriers, gravel or
crushed stone, mulching and soil stabilization, slope drains, and other methods. Apply
such temporary measures to erodible soils and other erodible matenals exposed by
construction activities.

c.  Minimize areas of bare soil exposed at one time. Provide {ilis and speil areas by
selectively placing filf and spoil materials to reduce or eliminate exposed erodible soils.

d. Exercise special care on and above steep slopes, where disturbance of vegetation and
soil cover shall be minimized to greatlest extent reasonably practicable,

e. Protect stockpile storage not in active use by providing suitable, durable covering
prevent sediment transport in storm water runoff and windblown franspert. Covering
shall be suitable for outdoor exposure.

7. mspection and Maintenance:

a.  Periodically inspect areas of non-stabilized, erodible soils, including all areas of soil
cover disturbance and stockpiles, for evidence of start of erosion and sediment
transport. Prompily implement corrective action as necessary and appropriate to
control erosion and sediment transport. Continue inspections and corrective action unti}
soils are permanently stabilized and permanent vegetation has been appropriately
established.

b, Inspect not less often than the frequency indicated in Section 01 41 26 - Storm Waler

Poliution Prevention Plan and Permiit.
Repatr or replace damaged erosion and sediment controls within 24 hours of Conlraclor
becoming aware of such damage.

d. Periodically remove sediment that has accumulated i or behind sediment and erosion
controls. Remove sediment not less ofien than when sedimenl is af approximately one-
half of storage capacity of associaled control elemenl, unless more-lrequent interval is
indicaled eisewhere In the Contract Documents Properly dispose of sediment.

8. Duration of Temporary Erosion and Sediment Controls:

a. Maintain temporary erosion and sediment controls in effective, working condition until

soil cover of the associated storm water drainage area has been permanently stabilized.
9. Work Stoppage:

a. Ifthe Work is temporarily stopped or suspended for any reason, Contracior shali
provide additional temporary controls necessary o prevent environmental damage to
the Site and adjacent areas while the Work is stopped or suspended.

b, When temporary erosicn and sediment controls remain in place during periods of
stopped or suspended Work, continue to perform Contractor’s obligations relative to
periedic inspection and maintenance of temporary erosion and sediment controls,
including removal of accumuiated sediment.

10. Failure to Provide Adeguate Temporary Erosion and Sediment Controls:

a.  If Contractor repeatedly fails to satisfactorily control erosion and sediment transport in
storm water runoff, Owner reserves the right to use Owner's own forces or employ a
third-party contracters for 1empoerary erosion and sediment control. Owner’s costs for
such work, including enginecring and inspection costs, will be deducted from amounts
due Contractor, as set-offs in accordance with the Contract Documents,

=
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B. Silt Fencing:

Provide and maintain silt fencing in a vertical plane, at the locations shown or indicated in
the Contract Documents and where necessary or required.

Locations of Temporary SHf Fencing:

i.

2,

a,  Where possible, provide silt fencing along contour ines, so cach run of sill fencing is at
the same elevation.
b.  On slopes, provide temporary silt fencing at intervals that do not exceed the maximum
indicaled in the following table:
2 and less 150
21t05 100
51to 10 50
10.1 10 20 25
2014025 20
25.1t0 40 15
40.4t0 50 10
¢.  Provide temporary sift {fencing around perimeter of cach stockpile of topsoil, general il
material, and excavaled spoil material, Install sill fencing before expected soil is
subjeet to precipitation, Maintain until stockpile is removed,
d. Do not instal! temporary silt fencing at the foowing types of locations:
1) Area of concentrated storm water flows such as ditches, swales, or channels.
2)  Where rock or rocky soits prevent full and uniform anchoring of silt fencing.
3)  Across upstream or discharge ends of storm water conduits.
instalialion:
a.  Securely fasten wire mesh to posts, and securely fasten filter cloth to wire mesh.
b.  When two sections of filter cloth are adjacent to each other, fold over edges and overlap
by not less than 6 inches and securely fasten to wire mesh,
¢. Embed posts in the ground to the depth necessary for proper controls; embed posts to
not tess than 16 inches below ground.
d. Filter cloth and wire mesh shall extend not fess than 8 inches below ground and not less
than 16 inches above ground.
e. Remove accumulated sediment from behind silt fencing as necessary or required.
Repair and reinstall silt fencing as necessary or required.
Maintenance:

id.

Do net allow formatien of concentrated storm water flows on slopes above temporary
silt fencing unless so shown or indicated in the Contract Documents. {f unauthorized
concentrated storm water flows occur, stabilize the slope via other appropriate
stabilization methods as necessary and required 1o prevent flow of concentrated sform
water flows toward temporary silt fencing,

C. Straw Bale Dike.

Provide temporary straw bale dikes where shown or indicated and where necessary or
required, including in swales, along contours, and atong toe of slopes.

Provide temporary straw bales in shallow excavation as wide as the bale and approximately
4 to 6 inches below surrounding grade.

Ends of straw bales shall tightly abut ends of adjacent straw bales.

I.

2.
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Securely install each straw bale using two support posts, driven into the ground not less than
1.5 to 2 feet below bottom of straw bale. Top of post shall be flush with fop of straw bale.
Angle first post for cach siraw bale foward the previously-installed straw bale,

Frequently inspect straw bales and repair or replace as required. Remove accumulated
sediment and debris from behind straw bales,

D. Mulching and Seil Stabilization:

I.

Use mulclung to temporarily stabilize exposed soil, including spoif and fill materials.

a. Immediately following final grading, provide mulch and stabilize with mats or netting,
or sprayed soil stabilization emulsion with fiber additive.

b. Application of muiching for soil stabilization shall be as follows.

1) Non-Retted Straw or Salt Hav: Provide 1.5 to two tons per acre.

2)  Soil stabtization emulsions, when used, shall be applied in accordance with
manufacturer's instructions, and shall be applied with mulch or stabilization fibers.

3)  Wood-Fiber or Paper-Fiber Application: Provide 1,500 pounds per acre, installed
by hydroseeding.

¢.  Where mats or nefting ave used:

1) Cover entire area to be stabilized with mats or netting,

2)  Provide anchoring trenches at the top and bottom of slopes to receive mals or
netting, Bury at least the top and botiom ends of mat or netiing, 4 inches or more
wide, at lop and bettom of slope. Ensure that mesh or netting is secure and will not
wash out over ime. Tamp trench full of soil. 4 inches from trench, secure mal or
netling with appropriate staples at intervals of 10 inches.

3) Overlap adjacent strips of mat or netling by not less than 4 inches.

E. Protection of Storm Water Drainage Inlets and Catch Basins:

1.

2

1

Protect each drainage inlet and catch basin that has potential to receive storm water runoff
from exposed soils and does not discharge into a storm water settlement basin.

Provide temporary inlet filter bags inside of drainage inlet or catch basin in accordance with
injet filter bag manufacturer's instructions. Sccure inlet filter bag with the structure's grate
or by other acceptable means.,

inlet filter bags shall not pose any obstruction, above the preconstruction clevation of the
drainage inlet or caich basin grate that would necessitate or require temporary barricades or
warning lights.

When removing sediment {rom inlet filter bags, do not dunmp filter bag's conlents into the
drainage inlet or caich basin. Promptly remove from drainage inlets and caich basins
sedimenl accidentally dumped into the stgruciure.

Remove sediment from inlet filler bags, or replace inlel filter bags, when inlet filter bag is
not more than hall-fud,

F. Temporary Settlement Basin:

I. For constructing embankments comply with requirements in Division 31 Specifications on
embankments, excavation, and fill
2. Overflow Weir and Dischargze Pipe:

a.  Provide piping in accordance with manufacturer's instructions. ' Where permanenl
piping will be used for temporary selilement basin, provide piping in accordance with
the Contract Pocumenis and fully clean piping prior to Substantial Complelion,

b.  Provide overflow weirs at elevation(s) shown or indicaled on the Drawings. When not
shown or indicated in the Contracl Docwmenls, discharge weir elevation{s} shall be in
accordance with design by licensed, professional civil engineer retained by Contzaclor
or Subcontractor. Such design and temporary consiruction shall aveld overtopping and
overfilling of settlernent basin withoul short-circuiting the settlement basin's hydraulic
performance.

c.  Wrap and secure geotextile material specified for temporary silt fencing around
discharge structures of temporary settlement basins
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Crushed Stone and Riprap: Provide in accordance with Division 31 Specifications on
excavadnion, fill, and riprap. Provide in areas of femporary settlement basin subject fo
erosion, and at upstream and downstreanm: ends of each seitlement basin’s discharge piping.
Remove sediment when necessary or required, based on accumulation of material.

When temporary setilement basin is no longer required, remove the temporary setilement
busin discharge weir, discharge piping, and spillway, Ol the temporary settlement basin to
required grade in accordance with requirements of Division 31 Specifications on excavation
and fili, and provide landscaping in accordance with the Contract Documents.

G. Filter Bag on Dewatering Pump Discharge:

1.

2.

Provide dewatering of excavations in compliance with Section 31 23 05 — Long Form —
Excavation And Fill and Section 31 23 19 - Dewatering.

Locate filter bags and temporary pump discharge lines to avoid interfering with the public,
use of private and public property, and Owner's and facility manager’s operations. Relocate
filter bags and appurtenances when necessary or required.

Filter bag discharge shall be directed to appropriate storm water drainage route. Do not
discharge into roads, driveways, aceess roads, parking areas, other travelled ways, or
overland. When temporary settlement basin is used, locate filter bags to discharge to
temporary settlement basin when practicable,

Provide filter bag on discharge of each dewatering pump drawing from an excavation or
other arca with exposed soil,

Securely attach filicr bag to pump discharge pipe or hose.

Maintain, ¢lean cut, and replace filter bags as necessary or required.

H. Temporary Stone Construction Entrance:

1.

Where shown on the Drawings, and where construction vehicles will regularly transition to
paved surfaces from unstabilized surfaces, provide temporary stone construction enlrance.
Contractor vehicles and mobile construction equipment and machinery shali use temporary
stone construction entrances.

Provide temporary stone construction entrances of the width, length, and thickness shown or

indicated on the Prawings, When not shown or indicated on the Drawings, temporary stone

construction entrance shall be not less than 30 feet long, by 20 feet wide, by 8 inches deep.
instalation:

4. Ensure that subgrade under each temporary stonre construction entrance is suitably
dense for the intended purpose and dry. Suitably prepare subgrade as necessary for
lerporary slone construction enlrance,

b. Provide on subgrade a layer of geotextile separation fabric, installed in accordance with

geotextile separation fabric manufaciurer's recommendations for separation.

Provide stone on installed geotextile separation fabric, Grade the stone for passage of

vehicles.

Maintenance:

a.  Maintain temporary stone construclion entrance at not less than the minimum reguired
thickness. Add stone as required to maintain (hickness.

b.  When upper layer of temporary stone construction entrance becomes contaminated with
soil, mud, or other material, remove the contaminated material and replace with clean
stone.

¢. Using water to wash down femporary consfruction entrance or paved areas onto which
soil material has been tracked is unacceptable.

o

3.8 REMOVAL OF TEMPORARY CONTROLS

A. Removals — General:

I

Unless otherwise indicated elsewhere in this Section in requirements for respective
temporary controls, upon completion of the assoctated Work and when temporary controls
are no longer necessary, remove tempoerary controls and restore the Site to condition in
accordance with the Contract Documents; if condition 18 not shown or indicated, restore the
Site to pre-construction condition,
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2. After soils are permanently stabilized, remove from the Site temporary erosion and sediment
confrols.

END OF SECTION
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SECTION 01 58 13
TEMPORARY PROJECT SIGNAGE

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:
1. Requirements for:
a. Temporary signs, installed outdoors, indicating the Project’s name and principal
parlicipants.

B. Scope:

1. Contractor shall furnish, install, maintatn, and remove temporary, outdoor signage in
accordance with this Section. Provide labor, materials, tools, equipment, and other services
and incidentals necessary and required for temporary Project signage
Obtamn and pay for required permits and approvals from authorities having junisdiction.
Requirements for permanent signage are in Section 10 14 00 — kdentification Devices, and
elsewhere in the Conltract Docunents,

4. Do not crect or display any other temporary signage at the Site or adjacent areas without

Owner’s approval.

Lk bl

C. Related Requirements:
1. Section 01 55 13 - Vehicular Access and Parking.
2. Section 01 71 33 - Protection of the Work and Property.
3. Section 10 14 00 - identification Devices.

1.2  ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Logos: Where temporary Project signage requires logos of Owner, funding or financing
entity (if any), Engineer, or other consultants retained by Owner, obtain Electronic
[Bocument file of such graphic(s) from Engineer.

1.3 QUALITY ASSURANCE

A. Qualibcations:
1. Sign Painter/Preparer:

a. Shall be a professional in the type of Work required, regulurly engaged in work simifar
to that required.

b, Responsible for:
1) Preparing layoul Shop Drawings for lemporary Project signage,
2) Fumishing lemporary Project signage layoul, graphics, color, texl, and overall

appearance ol lemporary project stgnage.

1.4 SUBMITTALS

A, Action Submittals: Submit the following:
I. Shop Drawings:
a. Layout of each temporary sign required under this Section:
1) Show and indicate layoul, text, font, text size, celors, graphics {if any).
2) Such Shop Drawings shall be in color accurately representing scale and colors of
proposed temporary Project signage.
3) Specificalty indicate font(s), text size, and colors.
b. Construction and erection details for temporary Project signage:
1) Show and indicate type and grade of materials, including temporary signage panel,
trim, principal supports, foundation, and bracing.

HDR PN: 10342803 City of Lewisville June 2025
Prairte Creek Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
TEMPORARY PROJECT SIGNAGE
OFSE13-t



2)  Show and indicate installation details, including depth of embedment in ground
aid attachment hardware.

3)  Engmineer's approval of Shop Prawings for temporary Project signs will not address
construction or erection means and methods or temporary sign’s structural viability
or ability to withstand required forces.

2. Product Data:
a.  Product data and specifications for finishes proposed for use, when requested by

Engincer.

3. Samples:
a,  Submit color Samples when requesied by Engineer,

PART 2 - PRODUCTS
2.1 MATERIALS AND CONSTRUCTION

A. Performance and Design Criteria:
1. Temporary signs, including sign panels, supports, bracing, and foundations, shall withstand
sustained winds of 75 miles per hour.

B. Temporary Signage Required; Provide the following temporary signs;
1. Sile Informational Temporary Signage:
a,  Provide temporary sigoage as necessary and required for construction site operations
and controlling traffic at the Site,

b.  Requiremenlts for temporary, onsite signage for construction vehicular traflic and
parking are in Section 01 55 13 - Vehicular Access and Parking.
Requirements lor temporary signage related to safety and protection are in Section 01
71 33 — Protection of the Work and Property.

L]

C. Materials and Fabrication:
I.  Sign Panel;
4. Temporary signs shall be 3/4-inch thick, new A-B Grade, exterior type, APA MDO
plywood both sides, unless otherwise shown or indicated in the Comtract Documents.,
b. Provide temporary signs with trim, mitered on edges.
Supports and Bracing:
a,  Provide supports and bracing as necessary and reguired to adequately support and brace
lemporary signs 10 comply with this Section’s performance and design criteria,
b, Unless otherwise shown or indicaled in the Contract Documents, principal upright
supports Tor temporary signage shall be not less than nominal 4-inch by 4-inch
pressire-irealed lumber.
When nol shown or indicated in the Contract Documnents, embed principal upright
supports for temporary signage nol fess than 4 feet in ground.

b

e

2. Finishing:

1. Paint all surfaces of temporary signage, including panels, supports, bracing, and other
surfaces, with material suitable for long-ferm exposure to sunlight and weather without
fading for duration of the Project.

2. Atminimum, provide prime coat and finish coat: exterior, semi-gloss, enamel.

PART 3 - EXECUTION
3.1 INSTALLATION

A. Installation:
1. Location:
a. Location of temporary signage shall be as shown or indicated on the Contract
Documents, or as directed by Engineer. Temporary signage shatl be plainly visible to
vehicular traffic.
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b.  Unless expressly shown or indicated otherwise in the Contract Documents, Contractor
shall select locations for temporary signage for: construction vehicular traffic and
parking, traffic control for public and non-construction vehicles, safety and protection,
and others.

instal! temporary signage in a neat, professional manner, straight, level, plumb, consistent

with the performunce and design criteria dicated in this Section,

3.2 MAINTENANCE AND REMOVAL

A. Mainicnance:

1.

Rl Sl

Lh

Maintain lemporary signage so thal signs are clean, legible, upright, plumb, and level.

Cut grass, weeds, and other plants so that temporary signage is not covered or obscured.
Promplly repair and repaint damaged, faded, or marred temporary signage.

Relocate temporary signage as necessitaled by progress ol the Work.

Maintain required temporary signage through Substantial Completion of the entire Project.

B. Removal:

I. Remove temporary signage prior to final inspection of the Work, or when directed by
Engineer,

2, Entirely remove all elements of semporary signage, including supports, foundations,
bracing, and other elements,

3. Afier removal, restore the area at and adjacenl to temiporary signage as required by the
Contract Documents, When the Contract Documents do not expressty show or indicate the
required restoration, Testore 10 preconstruction conditions or belter,
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SECTION 01 61 00
COMMON PRODUCT REQUIREMENTS

PART 1- GENERAL
1.1  SUMMARY

A, Section Includes:
1. Common requirements for materials and equipment,
2. Compatibility of materials and cquipment,

1.2 REQUIREMENTS FOR MATERIALS AND EQUIPMENT

A. Unless otherwise indicated in the Contract Documents, firmish materials and equipment (hat:

1. have nol previously beenr incorporated into another project or facility; and.

2. have nol changed ownership after initial shipment from the manulacturer’s factory or
facility; and.

3. if stored since their manufacture or fabrication, have, while in storage, been properly
maintained and serviced in accerdance with the manufacturer’s recommendations for long-
term storage; submit documentation as required by Engineer that such maintenance and
service has been performed; and.

4. thal the ltem(s) have not been subject 1o degradation or deterioration since manufacture;
and.

5. are the current model(s) or type(s) furnished by the Supplier.

B. To the extent pessible, furnish from a single seurce those materials and equipment that are of the
same generic kind,

C. Furnish materials and equipment complete with accessories, trim, finish, fasteners, and other
items shown, indicated, or required for a complete installation for the indicated use and
performance.

D. Standard ltems: When available, and unless custom or nonstandard options are specified or
indicated, furmish standard materials and equipment of types that have been produced and used
successfully in similar situations on other projects.

. Visual Matching: Where required in the Contract Documents, furnish materials and equipment
that match (as determined by Engincer) referenced existing construction, and mock-ups and
Sample(s) approved by Engineer,

F.  Where the Contract Documents include the phirase “as selecied” for color of matenals or
equipment, finish pattern, option, or similar phrase, furnish materials and equipment selected by
Engineer as follows:

I. Standard Range: Where the Contract Documents include the phrase “standard range of
colors, patterns, textures” or sintilar wording, furnish color, pattern, density, or texture
selected by Engineer from manufacturer’s product line that does not include premium items.

2. Full Range: Where the Contract Documents include the phrase “fulf range of colors,
patterns, textures” or similar wording, Enginecr will select coloy, pattern, density, or texture
from manufacturer’s entire product }ine, including standard and prenzium items,

1.3 COMPATIBILITY

A. Similar materials and equipment by ihe same Supplier shall be compatible with each other,
uniess otherwise indicated in the Contract Documents or approved by Engineer,

B. Furnish materials and eguipment compatible with items previously selected or installed on the

Project.
END OF SECTION
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SECTION 01 61 03
EQUIPMENT - BASIC REQUIREMENTS

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:

1.

Requirements of this Specification Section apply to all equipment provided on the Project
including those found in other Divisions cven if not specifically referenced in individual
"Equipment" Articles of those Specification Sections,

B. Related Sections include but are not necessartly limited 1o

e e Al

Section 01 81 10 - Wind and Seisimic Design Criteria.

Section 03 15 19 - Anchorage to Concrete.

Section 03 31 30 - Concrete, Materials and Proportioning,.
Section 05 30 00 - Metal Fabrications.

Section {7 92 00 - Joint Sealants.

Section 09 96 00 - High Performance Industrial Costings.
Section 10 14 00 - identification Devices.

Section 26 29 23 - Variable Frequency Drives - Low Voltage.
Section 40 45 00 - Pipe and Pipe Fittings - Basic Requirements,

. Section 40 61 13 - Process Control System General Requirements,
. Section 40 67 00 - Control System Equipment Pancis and Racks.
. Section 40 73 00 - Pressure Instrumentation

1.2 QUALITY ASSURANCE
A. Referenced Standards:

1. American Bearing Manufacturers Association {ABMA).
2, American Gear Manufacturers Association (AGMA).
3. Amertcan Petroleum Institute
a. APl 686 - Recommended Practice for Machinery Installation and Installation Desiga
4.  ASTM International {ASTM):
a. E1934, Standard Guide for Examining Electrical and Mechanical Equipment with
Infrared Thermography.
b. F593, Standard Specification for Siainless Steel Bolts, Hex Cap Screws, and Studs.
3. Hydraulic Institute (H§):
a. 92.6.4, Rotoedynamic Pumps for Vibration Measuremenis and Allowable Values.
6. International Electrotechnical Commission (IEC).
7. institute of Elecrical and Electronics Engineers, Inc. (IEEE).
8. international Organization for Standardization (ISO}:
a. 1940, Mechanical Vibration - Balance Quality Requirements for Rotors in a Constant
{Rigid) State - Part 1; Specification and Verification of Balance Tolerances.
b, 21940-11, Mechanical Vibration - Rotor Balancing - Part 11; Procedures and
Tolerances for Rotors with Rigid Behavior,
9. National Electrical Manufacturers Assoctation (NEMAY;
a. 250, Eaclosures for Electrical Equipment (1000 Volts Maximum).
b, ICS 6, Enclosures for Indusirial Control and Syslem.
¢. MG 1, Motors and Generators.
10. inlerNational Electrical Testing Association (NETA):
a. ATS, Acceptance Testing Specification for Electrical Power Distribution Equipient
and Systems.
11. Naiional Fire Protection Associalion (NFPA):
a. 70, Natienal Electrical Code (NEC):
12. National Institute for Certification in Engineering Technologies (NICET).
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b.

Current, valid Vibration Category i certification from Vibration [nstitute or a Heensed,
registered professional engineer who need not be licensed and registered in the same

jurisdiction as the Site,

7. Analysis Personnel: Personnel performing analysis for field vibration testing Subcontractor
shall possess not less than the following gualifications:

.

b.

Five years” combined field testing and dala analysis experience.

Currenlt, valid Vibration Category 111 certification from the Vibration Instifute or a
professional engineer licensed and registered in in the same jurisdiclion as the Site.
Where required by Laws and Regulations, field vibration analysis report shall be sealed,
signed, and dated by professional engincer who personally prepared, or exercised
personal, supervisory controd over subordinales in preparing, the field vibralion analysis
report.

8.  Analysis Equipment: Field vibration testing Subcontractor shall have access 1o and use,
where appropriate, the following testing equipment, properly maintained and calibrated:

i.

Impact Hammer:

1) Frequency Range: 1 kHz.

2) Range {5v output) 5,000 pounds-force (22,200 newtons).

3) Hammer sensitivity (approx.) lmV/ibf (.23 mV/N)

Analyzer:

1) Frequency Range: 1 Hzto 10,000Hz.

2)  Frequency Accuracy: (.02 percent.

3) Non-Inteprated Spectral Amplitude Accuracy: 5 percent, 3 Hz to 65 Hz.

4) Single Integrated Spectral Amplitude Accuracy: 5 percent, 10 Hz to 20 Hz.

5} Supports measurements of acceleratien, velocity, and displacement.

Vibration Sensor:

1) Sensitivity: £5 percent = 100 mV/g

2)  Acceleration Range: +5 g.

3 Amplitude Nonlinearity: £1 percent

4) Frequency Response: £10Hz fo 7kHz (£3 dB)

Data logging equipment for simultancous recording of the following data points:

1) Vibration in the X, Y, and axial planes ({or all pumps pursuant to ANSI/HI
Standard).

2) Digital tachomeier recording RPM,

3) Discharge Pressure Transmitier
a)  Accuracy: 0.3 percent of range
b} Fluid Temperature Range: 32 to 100 DegF

4) Suction Pressure Transmifter (when other than submersible pump or vertical
turbine (suspended) pump.
a} Accuracy 0.35 percent of range.
b} Fluid Temperature Range: 32 to 100 DegF.
¢) For submersible pumps and vertical turbine (suspended) type pumps, suction

tHiquid surface level signal from Site’s monitoring and control system (e.g.,
plant PLC/SCADA system).

5) For pumps, pumping rate (flow) signal from Site’s monitoring and control system
{e.g., plant PLC/SCADA system)

6) Equipment/motor bearing femperature siznal from Site’s monitoring and control
system (e.g., plant PLC/SCADA system)).

7y Pump/metor vibration signal from Site’s monitoring and control system {e.g., plant
PLC/SCADA system).

D. Infrared Thermography Testing Program:
I. Tesung firm:

i.

b.

An independent firm performing, as the sole or principal part of its business for a
minimum of 10 years, the inspection, testing, calibration, and adjusting of systems.
Must have an established monitoring and testing equipment calibration program with
accuracy fraceable in an unbroken chain, according to NIST.
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E.

E.

3

Field personnel:

a.  Minimum of one vear field experience covering all phases of field thermography testing
and data gathering.

b. Supervisor certified by NETA or NICET.

Anglysis personnel:

a.  Minimum three years combined field testing and data analysis experience.

b.  Supervisor certified by NETA or NICET,

1ad

Electrical Equipment and Connections Testing Program:
1. Qualification requirements as specified in section 26 {8 13 - Acceptance Testing.

Miscetlaneous:

i. A single manufacturer of a "product” shall be selected and utHlized uniformly (hroughout
Project even il
a.  More than one manulacturer is Hsted for a given "product" in Specifications.

b.  No manulacturer is listed.

2.  Equipment, electrical assemblies, related electrical wiring, instrumentation, controls, and
system components shall fully comply witl specific NEC reguirements related to area
classification and 1o NEMA 250 and NEMA ICS 6 designations shown on Electrical Power
Drawings.

3. Variable speed equipment applications: The driven equipment manufacturer shall have
single source responsibility for coordination of the equipment and VFD system and verify
their compatibility.

1.3  DEFINITIONS

A. Product: Manufactured materials and equipment.
B. Major Equipment Supporis - Supports for Equipment:
I.  Located on or suspended from elevated slabs with supported equipment weighing 2000
pounds or greater, or;
2. Located on or suspended from roefs with supporied equipment weighing 500 pounds or
greater, of;
3. Located on slab-on-grade or earth with supported eqguipment weighing 5000 pounds or
more.
C. Equipment:
1. One or more assemblics capable of performing a complete function,
2. Mechanical, electrical, instrumentation or other devices reguiring an electrical, pneumatic,
electronic or hydraulic connection.
3. Not limited to items specifically referenced in "Equipmeni” articles within individual
Specifications.
D. Instalier or Applicator:
1. instalier or applicator is the person actually installing or applying the product in the field at
the Project site.
2. Installer and applicator are synonymous,
E. Baseplale or equipment base plate or machine base
i.  Are fabricated frames of structural shapes and plates with enough strengtl and sturdiness to
serve as the surface to which other equipment is attached to and supported by. Baseplates
can be directly mounted and grouted te concrete equipinent support bases or machined and
bolted to & sole plate.
F. Soleplale
1. A thick stecl machined plale that is altached 10 and grouled 1o a concrele equipment support
base.
2. Base plates are bolted Lo a sole plale when a sole plale 1s specified and/or provide.
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14 SUBMITTALS

A. Shop Drawings:
I.  General for all equipment:
a. Data sheets that include manufacturer's name and compiete product model number.
1) Clearly idenlify all optional accessortes that are inchuded.
b, Acknowledgement that products submitted comply with the requirements of the
standards referenced.
¢.  Manufacturer's delivery, storage, handling, and installation instructions.
d. Equipment identification utilizing numbering system and name utilized in Drawings.
e. Equipment installation details:
1) Location of anchorage.
2) Anchorage sefting templates.
3)  Manufacturer's installation instructions.
f.  Equipment area classification rating.
Shipping and operating weight.
h.  Equipment physical characteristics:
1) Dimensions {both horizontal and vertical}.
2)  Materials of construction and construction details.
Equipment factory primer and paint data.
Manutacturer's recommmended spare parts list,
Equipment lining and coatings,
Equipment utility requirements include air, natural gas, clectricily, and waler.
Ladders and platforms provided with equipment:
1) Certification that all components comply fully with OSHA requirements.
2) Full detaits of construction/fabrication.
3) Scaled plan and sections showing relationship to eguipment.
2. Mechanical and process equipment:
a. Operating characteristics:
1) Technical information including applicable performance curves showing specified
equipment capacity, rangeability, and efficiencies.
2) Brake horsepower requirements.
3)  Copies of equipment data plates.
b. Piping and duct connection size, fype and location.
Equipment bearing life certification.
d. Equipment foundation data:
) Equipment center of gravity.
2)  Criteria for designing vibration, special or unbalanced forces resulting from
equipment operation.
3 Type, size, and materials of construction of anchorage.
4)  Data required by Section 03 15 19 Anchorage to Conerete for anchor rod design.
3. Electric motor:
Motor manufacturer and model number,
Complele motor nameplate data,
Weight.
NEMA design Lype,
Enclosure type.
Frame size.
Winding insulation class and temperature rise,
Starts per hour.
Performance data:
1) Guaranieed minimum efficiencies at 100 percent, 75 percent, and 50 percent of full
load.
2)  Guaranteed minitnum power factor at 100 percent, 73 percent, and 50 percent of
full load.

=]
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3)  Locked rotor and full load current at rated terminal voltage and mininmum
permissible or specified terminal voltage.
4)  Starting, full load, and breakdoewn torque at rated terminal voltage and minimum
permissible or specified terminal voltage.
Bearing data and lubrication system.
Natural frequency calculations for:
1) Completed assembly including but not limited to the equipment base, rotating
piece of equipment, and the rolating picce of equipment driver,
2) Individual piece of rotating equipmient,
3)  Equpment driver and connected gear reducer, i applicable.
. Thermal protection system including recommended alarm and trip seltings for winding
and bearing RTD's.
m. Fabrication and/or layoul drawings:
1) Dimensioned outlined drawing.
2) Connection diagrams including accessories {strip heaters, thermal protection, eie.).
n.  Certifications:
1) When utilized with a reduced voltage starter, certity that motor and driven
equipment are compatible.
2) When utilized with a variable frequency controller, certify motor is inverter duty
and the contreller and motor are compatible.
a) Include minimmum speed at which the motor may be operated for the driven
machinery.
o. Electrical gear:
1) Unless specified in a narrow-scope Specification Section, provide the following:
a) Equipment ratings: Voeltage, continuous current, kVa, watts, short circuit with
stand, etc., as applicable.
2)  Control panels:
a)  Panel construction.
b} Point-to-point ladder diagrams.
¢)  Scaled panel face and subpanel layout.
d) Technical product data on panel components.
¢) Panel and subpancl dimensions and weights.
f) Panel access openings.
g} Nameplate schedule,
h)y Panel anchorage.
i)  Short Circuit Currert Rating (SCCR) nameplate marking per NFPA 70.
Include any required caleulations.
4. Systems schematics and dala:
a. Provide systemn schematics where required in system specifications.
1) Acknowledge all system componernts being supplied as part of the system.
2y Utilize equipment, instrument and valving tag numbers defined in the Contract
Documents for all components.
3) Provide technical data for eacl system component showing compliance with the
Contract Document requirements.
4) For piping components, identify all wility connections, vents and drains which will
be included as part of the system.
3. For factory painted equipment, provide paint submittals in accordance with Section 09 96
00.
6. Qualifications for:
a. Natural frequency analysis firm and personnel.
b. Vibration testing firm and personnel,
¢ Infrared thenmography festing firm and personnel.
d.  Electrical cquipment and connections testing fim and personnel,
7. Equipment Moniforing and Testing plans, in accordance with PART 3 of this Specification
Section:

Folral
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Natural freguency analysis and calculations.
Vibration testing.

Thermography testing.

Electrical equipment and connection testing,

o o

B. Factory Test Reports:
1. Natural frequency bump test reports where required for rotating equipment.
a.  Minfmum characteristics of impact hammer.
1) Frequency Range 1 kHz.
2) Range (3v ouiput) 5,000 pounds-forcee (22,200 N).
3) Hammer Sensitivity (7pprox.) | mV/bf (0.23 mV/N).
4) Resonant Freguency 12 kHz

2. Motor, equipment and final assembled equipment including motor.
a.  Determine natural frequency of assembled motor prior to shipping to equipment
manufacturer or job site,
1) individual motor fastened to an “infinitely rigid” mass at the same bolt circle as the
final assembled cquipment.
b.  Determine natural frequency of the pump.
1) Pump fastened to an “infiniely rigid™ mass at the same bolt circle as the final
assembled equipment,
¢.  Determine natural frequency of the pump/motor assembly.
1) Pump/motor assembly fastened to an “inlinitely rigid” mass at the same bolt circle
as the final ficld assembled equipment,
d. For this use, the "infinilely rigid" mass shall be at least 10 times the weight of the
cquipment being tesied.
3. Submut natural frequency report{s) for approval prior to shipment.

4. Equipment performance iesls.
a.  As listed in individual eguipment specifications.

C. Contract Closeout Information:
1. Operation and Maintenance Data;
a.  See Section 01 78 23 for requirements for the mechanics, administration, and the
content of Operation and Maintenance Manual submittals,

D. Informationat Submittals:

1. Notification, at least on2 week in advance, that testing will be conducted at factory.

2. Certification from equipment manufacturer that all manufacturer-suppiied control paneis
that interface in any way with other controls or panels have been submitted to and
coerdinated with the supplier/installer of those interfacing systems.

3. Submit sample Manufacturer's Field Service Report (M¥FSR). Report shall use
manufacturer’s standard report or use the form in the Exhibits and have at least the
following information:

a.  Certification that equipment has been installed properly, has been initially started up,

hus been calibrated and/or adiusted as required, and is ready for operation.

b.  Certification for major cquipment supports that equipment foundation design loads
shown on the Drawings or specified have been compared to actual loads exhibited by
cquipment provided for this Project and that said design leadings are cqual to or greater
than the loads produced by the equipment provided,

Molor test reports.

Field noise testing reports if such testing is specified,

Prefiminary field guality control testing format to be used as a basis for final field

quality control reporting.

Provide three bound final written reports documenting natural frequency testing,

vibration monitoring and testing for specified equipment.

1) Include the acceptance criteria of all equipment tested.

2) Provide individual tabbed sections for information associated with each piece of
tested equipment.

[

hatl

HDR PN: 10342803 City of Lewisville June 2025
Prairie Creck Wastewater Treaument Flant Aeration Basin Expansion issued for Bid
EQUIPMENT - BASIC REQUIREMENTS
OE6L03 -7



g. Certification prior to Project closeout that electrical pane} drawings for manufacturer-
supplied contro} panels truly represent panel wiring including any ficld-made
modifications,

h.  Testing and moenitoring repors in accordance with PART 3 of this Specification
Section.

i, Certification that driven equipment and VFD are compatible,

Submit completed Munufacturer's Field Service Report (MFSR) for each piece of

cquipment supplicd.

E. Referto Section 01 81 33 — Cyber Security Requirements for required cyber security related
submitials.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject to compliance with the Contract Documents, the following manufacturers are
acceptable:

i.

Motors;
4. ABB Baldor-Reliance.

b. General Elcetric,

¢.  Hyundai Heavy Induslrics.

d. Marathon Electric,

e.  Siemens.

f.  TECO-Westinghouse.

g. Toshiba U.S.

h.  U.S. Motors, Nidec Motor Corporation.
1. WEG.

22 MANUFACTURED UNIFS

A. Electric Molors:

I

A L 2

S

Where used in conjunction with adjustable speed AC or DC drives, provide motors that are
fully compatible with the speed controllers.
Design for frequent starting duty equivalent 1o duty service required by driven equipment.
Design for full voltage starting.
Design bearing life based upon actual operating load conditions imposed by driven
equipment.
Size for altitude of Project.
Fummish with stainless steel nameplates which include all data required by NEC Article 430.
Use of manufacturer's standard motor will be permitted on integrally constructed motor
driven equipment specified by model number in which a redesign of the complete unit
would be required to provide a motor with features specified.
AC clectric motors less than 1/3 hp;
a.  Single phase, 60 Hz, designed for the supply vollage shown on the Drawings.
b, Permanently lubricated sealed bearings conforming 10 ABMA standards.
¢.  Buill-in manual reset thermal protector or integraily mounted manual motor starter with
thermal overload elementl with stainless steel enclosure,
AC electric molors 1/3 to 1 hp:
a. Single or 3 PH, 60 11z, designed for the supply voltage shown on the Drawings.
b. Permanently lubricated sealed bearings conforming to ABMA standards.
1) For single phase molors, provide buili-in manual reset thermal protector or
integrally mounled manual motor starter with therimal overload element.

10. AC electric motors 1-1/2 to 10 by

a. Single or 3 PH, 60 Hz, designed for the supply voltage shown on the Drawings.
b.  Permanently lubricated sealed bearings conforming to ABMA standards.
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c.

o

0 eEGoE

For vertical moteors provide 13-year, average-life thrust bearings conforming to ABMA
standards.

. AC electric motors greater than 10 hp:
R

b.

Single or 3 PH, 60 Hz, designed for the supply voltage shown on the Drawings.
Oil or grease lubricated antifriction bearings conforming to ABMA standurds.
1) Design bearing life for 90 percent survival rating at 50,000 hours of operation for
motors up to and including 100 hp.
2) For motors greater than 100 hp, design bearing lfe for 50 percent survival rating &
100,000 HRS of operation.
For verticat motors provide §5-year, average-life thrust bearings conforming o ABMA
standards,
Thermat protection:
1) For motors 50 hp and above controlled from a variable frequency drive and for all
other motors 100 hp and above, provide one of the {ollowing:
a) Integral thermal deteclors (thermostat) per phase with normally closed
contacts wired in series that will open on overtemperature
b} Resistance type temperature detector (RTD} complete with monitor and alarm
panel having a normally closed contact that will open on overtemperature.
{1) Two thermal sensing devices per phase in each phase hot-spot location.
2) Monitor and alanm panel:
(a) For constant speed moiors, instal! panel in and energize from the
motor starter equipment.
(b} For variable speed motors, install panel in and energize from the
variable speed drive equipment.

. Severe duty motor 1o have the following minimum features:

Al} cast iron construction.

Gasketed conduit box.

Epoxy finish for corrosion protection.

Hydroscopic varnish on windings for corrosion protection.
Drain plug and breather.

B. NEMA Design Squirrel Cage Induction Motors:

Provide motors designed and applied in compliance with NEMA and [EEE for the specific
duty imposed by the driven equipment.

Motors to meet NEMA MG 1 (NEMA Premium) efficiencies.

Do not previde motors having a locked rotor kVA per HP exceeding the NEMA standard
for the assigned NEMA code letier.

For use on variable frequency type adjustable speed drives, provide;

I

2.
3

a.

b.
C.
d

Induction motors that comply with NEMA MG 1, Part 31.

Nameplate identification mecting NEMA MG 1 Part 31 requirements.

Insutated drive end bearing on al motors.

Insufated non-drive end bearings, at & minimum, on alf motors with horizental shaft 100

hp and larger,

An insulated bearing carrier on the non-drive end for vertical shaft motors 100 hp and

farger.

Shaft grounding ring on all motors:

1) Factory installed, mainienance {ree, circumferential, bearing protection ring with
conductlive microfiber shali contacting material.

2) Eleciro Static Technology AEGIS SGR Bearing Protection Ring or approved
equal.

3) For motors in Class §, Division 2, hazardous classified areas, furnish explosion
proof moters if reqguired to provide at teast Division 2 approval with specified shaft
grounding ring.

Have the following minimum turndown ratio without the use of additional cooling,

such as a blower, to provide continuous supply of cooling air over the motor. Furnish

grealer turndown ratio if specified in the individual equipment specifications.
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1) Variable torque: 10:1.
2)  Constant torque: 6:1.

5. Design motor insulation in accordance with NEMA standards for Class F insulation with
Class B temperature vise above a 40 degrees C ambient.

6.  Design motors for continuous duty,

7. Size motors having a 1.0 service factor so that pameplate HP is 2 minimum of 15 percent
greater than the maximum HP requirements of the driven equipment over its entire
operaling range.

a.  As an slternative, fumish motors with a 1,135 service factor and size so that nameplale
HP is at least equal to the maximum HP requirements of the driven equipment over its
entire operaling range.

b, Some applicalions may be specifically exempted from this service factor requirement in
the individual equipment specifications.

8. Motor enclosure and winding insulation application:

a.  The following shall apply uniess moditied by specific Specilication Seclions:

Unclassified Indoor Arcas TEFC, Standard Insulation

Wet indoor Areas TEFC, Standard Insulation

Wet outdoor Areas TEFC, Severe/ Chemival Duty

Corrosive Arcas TEFC, Scvere/ Chemical Duty

Class 1, Division | Areas Explosion Proof, Approved for Class [ Division | Locations

Clazs 1I, Division 1 Areas Explosiorn Proof, Approved for Class 11 Division 1 Locations

Class 1 or Class I, Division 2 Areas TEFC, Severe/ Chemical Duty , Approved for Class 1, Division 2
Locations; Furnish explosion proof i required to meet shafl grounding
requirements in this section.

Motor Lovations are defined on the Electrical Drawings.

9.  Provide oversize conduit box complete with clamp type grounding terminals inside the
conduit box.

10, Balance motors 10 [SO G2.5 level.
& Submit prior to shipping to equipment manufacturer or job site.

Submersible Motors: Refer to individual narrow-scope Specification Sections for submersible
motor requirements,

D. V-Belt Drive:
I.  Provide each V-belt drive with sliding base or other suitable tension adjustment.
2. Provide V-belt drives with a service factor of at least 1.6 at maximum speed.
3. Provide static-proof belts.
E. Vibration Isolators:
1. Provide all equipment subject to vibration with restrained spring type vibration tsolators or
pads according to the manufacturer’s writlen recommendation,
F. Space Heaters:
1. Silicone rubber sirip type, 120 V rated.
2. Provide where specifically shown on the Drawings and/or in the individual equipment
specifications.
2.3 COMPONENTS
A, Gear Drives and Drive Componentis:
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1. Size drive equipment capable of supporting full load including losses in speed reducers and
power transmission.

2. Provide nominal input horsepower rating of each gear or speed reducer at least equal to

nameplate horsepower of drive motor.

Design drive units for 24-hour continuous service, constructed so oil leakage around shafts

is precluded.

4. Nilize gears, gear lubrication systems, gear drives, speed reducers, speed increasers and
flexible couplings meeting applicable standards of AGMA,

3. Gear reducers:

1ad

a.  Provide gear reducer totaly enclosed and oil lubricated.

b, Utilize antiftiction bearings throughout,

¢, Provide worm gear reducers having a service [actor of al least 1.20.

d. Furmsh other helical, spiral bevel, and combination bevel-helical gear reducers with a

service factor of al least 1.50.
2.4  ACCESSORIES

A, Guards:

I. Provide each piece of equipment having exposed moving parts with full length, casily
removable guards, meeting OSHA requirements,

2. Interior applications:
a. Construct from 304 stainiess steel rolled to conform 1o shaft or coupling surface.
b, Utilize non-flattened type 16 GA galvanized steel with nominal 1/2 inches spacing,
c. Connect to equipment frame with hot-dip galvanized bolts and wing nuis.

3. Exterior applications:
a. Construct from 16 GA stainless steel or aluminum.
b. Construct to preclude entrance of raii, snow, or moisture.
¢. Roll to conform to shaft or coupling surface.
d. Connect to equipment frame with stainless steel bolts and wing nuts.

B. Anchorage:

1. Cast-in-place anchorage:
a. Provide ASTM F393, Type 316 stainless steel anchorage for all equipment.
b.  Configuration and number of anchor bolts shall be per manulacturer's

recemmendations.

c. Provide two nuts for each boit.

2.  Drilled anchorage:
a. Adhesive anchors per Section 03 135 19,
b. Epoexy grout per Section 03 31 30,
¢. Threaded rods same as cast-in-place.

C. Data Plate:
1. Attach a stainless steel data plate to each piece of rotary or reciprocating equipment.
2. Permanently stamp information on data plate including manufacturer's name, equipment
operating parameters, serial number and speed.

D. Gages:
1. Provide gages in accordance with Section 40 73 00.
2. Provide at the followinyg locations:
a. Inlet and outlet of all reciprocating, cenirtfugal and positive displacement mechanical
and process equipnient.
b. Al locations identilied on Drawings.
3. Utilize tapping sleeves for mounting per Section 49 05 0.

E. Lifting Eye Bolts or Lugs:
1. Provide on all equipment 50 pounds or greater.
2. Provide on other equipment or products as specified in the narrow-scope Specification
Sections.
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2.5

FABRICATEION

A.

Design, fabricate, and assemble equipment in accordance with modem engineering and shop
praclices.

B. Manufacture individual parts to standard sizes and gages so that repair parts, furnished at any
time, can be installed in field.

C. Furnish tike parts of duplicate units to be interchangeable.

0. Ensure that equipment has not been i service at any time prior to delivery, except as required by
lests.

E. Furnish equipment which requires periodic internal inspection or adjustiment with access panels
which will not require disassembly of guards, dismantling of piping or equipment or similar
major efforts.

I.  Quick opening but sound, securable access ports or windows shall be provided for
inspection of chains, belts, or simiar items.

F. Provide cornmon, lipped base plate mounting for equipment and equipment motor where said
mounting is a matulacturer's standard option.

1. Provide draie connection for 3/4 inches PVC wbing.

G. Machine the mounting feet of rotating equipment.

H. Fabricate equipment which will be subject to Corrosive Environment in such a way as to avoid
back-to-back placement of surfaces that cannot be properly prepared and painted.

1. When such back-to-back fabrication cannot be avoided, provide continuous welds fo seal
such surfaces from contact with corrosive environment.

2. Where continuous welds are not practical, after painting seal the back-to-back surfaces from
the environment in accordance with Section 07 92 00.

i Natural frequency/eritical speed:

1. All rotaling paris accurately machined and in as near perfect rotational balance as
practicable,

2. Excessive vibralion is sulficient cause for equipment rejection,

3. Ratio of all rotative speeds to natural frequency/critical speed of a unit or components:
Greater than 1.2

1. Equipment Base
1. Adequate grout and vent openings 1o allow grout to flow under entire base.

K. Controf Panels Engineered and Provided with the Equipment by the Manufacturer:

1. Manufacturer’s standard design for components and control logic unless specific
requiremeitts are specified in the specific equipment Specification Section.

2. NEMA or IEC rated components are acceptable, whichever s used in the manufacturer’s
standard engineered design, unless specific requirements are required in the specific
equipment Specification Section.

3. Affix entire assembly with a UL 508A or UL 698A label "Listed Enclosed Industrial
Control Panel” prior to delivery.

a.  Control panels without an affixed UL 308A or UL 6984 label shall be rejected.
4. Provide equipment or control panels with Short Circuit Curvent Rating {SCCR) labeling as
required by NFPA 70 and other applicable codes.
4.  Determine the SCCR rating by one of the following methods:
1) Method 1: SCCR rating meets or exceeds the available fault current of the source
equipment when indicaled on the Drawings,
2) Method 2: SCCR raling meets or exceeds Lhe source equipment’s Amp
inlmupung Current {AIC) rating as indicated on the Drawings,
3) Method 3: SCCR rating meets or exceeds the calculated avatlable short eircuit
current at the conlroi panel,
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b. The sowrce equipment is the switchboard, panelboard, motor control center or simitar
equipment where the control panel circuit originates,

¢.  For Method 3, provide calculations justifying the SCCR raiing. Utilize source
equipment available fault current or AlC rating as indicated on the Drawings.

2.6 SHOP OR FACTORY PAINT FINISHES

A, Tlectrical Equipment:

1.

Provide factory-applicd paint coating systeny(s) for all clectrical equipment components

except those specified in Section 09 96 00 to receive field painting.

a.  Field painled equipment: See Section 09 96 00 for factory applied primer/ficld paint
compatibilily requirements,

B. Field paint other equipment in accordance with Section 09 6 00,

i

See Section 09 96 00 for factory applied primer/ficld paint compatibility requirements.

2.7 SOURCE QUALITY CONTROL
A. Motor Tests;

1. Test motors in accordance with NEMA and TEEE standards.
2. Provide routine test for all motors.
3, The Owner reserves the right 1o select and have tested, either routine or complete, any motor
included in the project.
a,  The Owner will pay all costs, inchuding shipping and handling, for all motors
successfully passing the tests,
b, Pay all costs, including shipping and handiing, for all motors failing the 1ests,
c. I two successive motors of the samie manufacturer fail testing, the Owner has the right
Lo reject all motors [rom that manufacturer.
B. Balance:
I.  Unless specified otherwise, for all equipment 10 hp or greater, all rotating elements in

motors, pumps, blowers, and centriftsgal compressors shall be fully assembled, including
coupling hubs, before being statically and dynamically balanced. Balance all rotating
elements to the following criteria, per 15O 21940-11:

Gx6015xW/2

Uper = N
Where:
Uper = Permissible residual unbalance for each correction plane in ounce-
inches {OZ-IN). See [SO 21930-11 for acceptable values.
G = [SO Balance Quality Grade Number, per 150 21940-1]
W = Rotor weight in pounds
N = Maxinuun continuous operating RPM

a.  Where specified, balancing reports, demonstrating compliance with this requirement,
shall be submitted as product data.

PART 3 - EXECUTION
3.1 INSTALLATION

A, Install equipment as shown on the Drawings and other Contract Documents, in accordance with
manufacturer's wrilten instructions, and in accordance with Laws and Regulations. Where the
Contract Documents, manufacturer’s writlen instructions, or Laws and Regulations conflict,
oblain interpretation or clarification from Engineer belore proceeding.
B. Utilize appropriate templates for anchorage placement for equipment installed on concrete.
C. Equipment Drainage Discharges:
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1. For equipment having drainage requirements, such as seal water, provide 3/4-inch copper,
PVC, or clear plastic tubing from drainage discharge at equipment base to nearest floor
drain or equipment drain, Do not discharge liquid across floors.

2. Furnish and install bell up at cach equipment base.

Route equipment drainage piping clear of major traffic areas, to discharge to locations

approved by Engincer. To extent practical, avoid creating tripping hazards,

1ad

D. Coordination of Equipment Supports and Bases with Structures:
1. Do not construct foundations until major equipment supports are approved by Engincer.

E. Equipment Lubrication Points:

1. Extend ali non-accessible or difficult-to-access lubrication fittings to reasonably accessible
locations 1o, facility operation and maintenance personnel wiltkout use of ladders or elevating
devices, by providing stainless steel tubing (of appropriate wall thickness for the service and
application) to a location which allows easy access of fittings from closest operating {loor
level.

F. Concrete Equipment Support Bases:
1. install level in both directions, with acceptable vertical tolerance of 1/4-inch,
2. Atanchorage locations, install bases flat and level.

(. Machine Bases / Sole Plates:
I.  Grease or tape anchorages and jack screws to inhibit grout from adhering to bolts and other
anchors.
a. Jack screws number and size by equipment manufacturer.
1) Jack screw
a} Type 304 stainless steel minimum
b} .5 inches diameter, nunimum
2}  Jack Screw Pad
a} 2 inch diameter, minimum
b) Anchored in place with a structural epoxy adhesive.
2. Install machine base of retating equipment on equipment base.
Level in both directions using jack screws, with a machinist level, according to. machined
surfaces on base. Base shall be level within vertical tolerance of the lesser of (1) 0.005 inch
per feot wilh no more than 0.0005 inches difference between any two points, or {b)
equipment manufacturer’s written instructions,
4. Level machine base on equipment base and align couplings between driver and driven
equipment.

L

H. Couplings for Rotating Equipment:
I.  Align in annular and parallel positions.
a. For equipment rotating at 1200 rpm or less, align both anpular and parallet within 0.001]
inch tolerance for couplings four-inch size and smaller.
b. Couplings larger than four-inch size: Increase tolerance $.0005 inch per inch of
coupling diameter above four-inch; for example: for six-inch coupling, tolerance is
0.002 inch. For 10 inch coupling, required tolerance is 0.004 inch.
¢.  Forequipment rotating at speeds greater than 1200 rpim, tolerance for both annular and
paratie! positions shall be vate of 0.00025 inch (or less) per inch of coupling diameter.
2. Ifeguipmeni is furnished by manufacturer as mounted unit , verify factory alignment after
instaHation al the Sile. Realign if as necessary, in accordance with eguipment
manulacturers' written instructions, to provide tequired factory lolerance..
3. Inspect surfaces for runout belore atiempting to trim or align units.

i Grouting:

I. Level onto equipment base with jack screws in accordance with the Contract Documents,
provide a dam or fornmwork around base to contain grout between equipment base and
equipment support pad.

2. Preparation:
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¢,
d.
Gro
a,

b,

Extend dam or formwork to cover leveling shims and blocks.

Anchor sleeves:

1) Required for cquipment {(Pumps, Mixers, Blowers) greater than 50 hp

2)  If anchor sleeves were used, fill voids in anchor sleeves with foam or room
temperature vulcanizing (RTV) silicone fo keep grout from filling sleeves.,

Do not use nuts below the muchine base to level the unit.

Saturate top of roughened concrete surface with water before grouting.

ut Instatlation:

Install grout until entire space under machine base is complelely filled fo underside of
base. Voids are unaccepiable,

Puddie grout by working a stilf wire through the grout and vent holes, to ensure groul is
mstalled properly and 1o release air entrained in grout or base cavity.

Afier Growt Instalation:

i.

L

When grout 1s suificiently hardened, remove dam or formwork and finish exposed

grout surface to fine, smooth surface.

Completely cover exposed grout surfaces with wet burlap and keep covering

sufficiently wet to prevent too-rapid evaporation of water from grout.

Check for voids by tapping along the top deck of the mounting plate. A selid thud

indicates grout-filed areas while a drum-iike hollow sound indicates a void requiring

filing.

1) Void areas are to be filled by drilling 1/8 inches NPT holes in opposite corners of
cach void area. Grout to be pumped into one void with a grout gun until grout
emerges from the other vent hole.

When grout is fully hardened (after not less than seven days), remove jack screws, and

tighten nuts on anchor bolts and similar anchors to required torque.

Inspect and verify levelness of machine base and, if not in accordance with

requirements, remedy by remioving base and reinstaliing in accordance with the

Contract Documents.

Tnspect driver-driven equipment for proper alignnient. When not in accordance with

requirements, remedy so that the Work is not defective.

3.2 INSTALLATION CHECKS

A For all equipment specifically required in detailed specifications, secure serviees of experienced,
competent, and authorized representative(s) of equipment manufacturer 0 visit sile of work and
ingpeet, check, adjust and approve equipment installation.

in each case, representative(s) shall be present during placement and start-up of equipment

and as often as necessary Lo resolve any operational issues which may arise,

1.

B. Secure from equipment manufacturer's representative(s) a written report certifving that
equipment:

1.

2.
3
4

Has

been property installed and lubricated.

Is in accurate alignment,
s free from any undue stress imposed by connecting piping or anchor bolts,

Has
a.

been operated under full Joad conditions snd that il operated satisfactorily.
Secure and deliver a field written report to Owner immediately prior 1o leaving jobsile,

C. No separate payment shall be made for installation checks.
All or any time expended during installation check does not gualify as Operation and
Maintenance training or mstruction time when specified.

3.3 IDENTIFICATION OF EQUIPMENT AND HAZARD WARNING SIGNS

J.

A, ldentify equipment and instal hazard waming signs in accordance with Section 10 14 00,

3.4 FIELD PAINTING AND PROTECTIVE COATINGS

A. For required field painting and protective coatings, comply with Section 09 96 00, High
Performance Industrial Coatings.
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35 WIRING CONNECTIONS AND TERMINATION

A, Clean wires before instatling lugs and connectors.

B. Coat connection with oxidation eliminating compound for aluminum wire.
C. Termpate motor circuit conductors with copper Tugs bolted to motor leads.
D

Tape stripped ends of conductors and associated connectors with electrical tape.
1. Wrapping thickness shall be 150 percent of the conductor insulation thickness.

E. Connections to carry full ampacity of conductors without temperature rise.
F, Terminate spare conductors with clectrical tape.
3.6 FIELD QUALITY CONTROL

A, Gengeral:

1. Furmnish equipanent manufacturer’s {ield quality control services and lesting as specified in
the individual equipment Specification Sections,

2. Execute pre-demenstration reguirements in accordance with Section 01 75 00.

3. Perform and report on all tests required by the equipment manufacturer’s Operation and
Maintenance Manual.

4.  Provide testing for all equipment furnished or installed as part of the Work.

5. Repair or replace equipment shown to be out of range of the acceptable tolerance until (he
equipment meets or exceeds accepiable standards.

6. Equip testing and analysis personnel with all appropriate project related reference material
required to perform tests, analyze resufts, and provide documentation including, but not
limited to:

Contract Drawings and Specifications.

Retated construction change documentation.
Approved Shop Drawings.

Approved Operation and Maintenance Manuals.
Other pertinent information as reguired.

o pp TR

B. Equipment Moniloring and Testing Plans:
I.  Approved n accordance with Shop Drawing submiital schedule.
2. Included as 2 mintmum:
a. Qualifications of {irm, field personnel, and analysis personnel doing the Work.
b. List and description of testing and analysis equipment 1o be utilized.
¢. List of all equipment to be testing, including:
1) Name and tag numbers identified in the Contract Documents.
2)  Manufacturer’s serial numbers.
3) Other pertinent manufacturer identification,

C. Instruments Used in Equipment and Connections Quality Control Testing:

[.  Minimum calibration frequency:
a. Field analog instrumients: Not more than 6 months.
b. Field digital mnstruments: Not more than 12 months.
¢. Laboratory instruments: Not more than 12 months.
d. Ifinstrument manufacturer’s calibration requirements are more stringent, those

requirements shail govern.
2. Carry current calibration status and labels on all testing instroments.
3. See individual testing programs for additional instrumentation compliance requirements.

D. Testing and Monitoring Program Documentation:
1. Provide reports with tabbed sections for each piece of equipment tesied.
2, Include all testing results associated with each piece of equipment under thal equipment’s
tabbed seclion.
a. Include legible copies of all forms used to record field lest informaltion.
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3. Prior to start of testing, submit one copy of preliminary report format for Engineer review
and comment
a.  Include data gathering and sample test report forms that will be utilized.
4. Inthe final report, include as a minipwum, the following information for all equipment
tested:
a.  Equipment identification, including:
1) Name and tag naumbers identified in the Contract Documents.
2) Manulacturer’s serial aumbers,
3) Other pertinent manufacturer identification,
Date and time of each test,
Ambient conditions including temperature, humidity, and precipitation,
Visual inspection report.
Description of test and referenced standards, if any, followed while conducting tests.
Results of initial and all retesting.
Acceptance criteria,
"As found" and "as left" conditions.
Corrective action, if required, taken to meel acceptance.
Verification of corrective action signed by the Conlractor, equipmeni supplier, and
Owner’s representative,
k. Instrument calibration dates of all instruments used in testing.
5. Provide three (3) bound final reporis prior to Project final completion.

=

TrrEwmn s

E. Electrical Equipment and Connections Testing Program:
1. Perform testing on Elecirical equipment, connections, and moiors in accordance with 26 08
13 - Acceplance Testing.

F. Other Testing:

1. Perform tests and inspections not specifically listed but reguired to assure equipment is safe
to energize and operate.

2. Subbase that supports the equipment base and that is made in the forms of a cast iron or sieel
structure that has supporting beams, legs, and cross members that are cast, welded, or bolted
shall be tested for a natural frequency of vibration after equipment is mounted.

a.  The ratio of the natural frequency of the structure to the frequency of the disturbing
force shall not be between 0.5 and 1.5.

G. Infrared Thermography Testing Program:
1. Perform infrared thermography testing for equipment specified in the individual equipment
specifications and for equipment listed here during the Equipment Demonstration Period.
a. Perform: on all rotating and reciprocating equipment having drivers 25 hp or greater.
2. Additional requirements for infrared thermography monitoring and festing equipnient:

a.  Temperature range: -10 to 330 degrees C.

b.  Accuracy: £2 percent or 2 degrees C, whichever is greater.

¢.  Repeatability: 1 percent or 1 degree C, whichever is greater.

d.  Temperature indication resohution: 0.1 degrees C,

e.  Miaimum focus distance: 0.3 meters.

f.  Output in color palettes: JPEG, BMP, or other digital format compaltible with

Windows,

3. Perform inspection per ASTM E1934,

&, Operate VED driver equipment al 100 percent speed during thermographic inspection.
4, Acceplability of electrical connections and components based on temperature comparison
between componenls and ambient air temperalures not greater than 18 degrees C per
ASTM E1934.
Acceplabitity of motors and equipment bearings based on temiperature rise not greater than
5 DEGC above the eguipment and/or bearing manufacturers published criteria.

LLh

B. Egquipment Field Vibration Monitoring and Testing Program;
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9.

Perform vibratien monitoring and testing for equipment specified i1 other Divisions during
the Eguipment Demonstration Peried.

Perform field vibration testing on each item of rotating and reciprocating equipment having
driver 20 HP and greater.

Acceptability of equipment conditions, except pumps, based on IS0 1940-1 Balance Quality
Grrade G6.3 criteria,

Acceptability of pumping equipment to be based on current ANSI/BI criteria:

g, ANSI/HE 11.6-2012 for Submersible Pumps in a Wet-pit or Dry-pit configuration,

b.  ANSV/HI 9.6.4-2016 for all other centrilugal pumps.,

Utilize an Engincer approved 3™ party testing agency to perform vibration nionitoring and
testing on equipment.

For variable speed equipment provide vibration testing al no more than 3 percent incremenis
of maximum speed throughoul entire operaling range.

Provide machinery condition diagnosis based on an acceptable machinery vibration severnty
guide or machinery fault guide analysis provided by the tesling agency.

Tolerances for pumping equipment shall be per BI published standards.

Repair or replace equipment shown to be oul of range of the specified tolerance unlil the
equipment meets the specilied normat operation range required in the machinery fault guide
analysis.

10. Document testing with written report.

a. Report to include initial testing resulis, acceptance criteria, corrective action taken o
meet acceptance, verification of corrective action and acceptance report and baseline.
. Natural frequency of instalied equipment utilizing an impact hammer.
¢. Report to inchude graphical plots of vibration signature for each test point at a scale
which iHustrates all vibration levels greater than 0.025 ips RMS,

3.7 DEMONSTRATION
Demonstrate equipment in accordance with Section 01 75 00,
3.8 ABBREVIATION TABLE
A, Asindicated opn the Drawings.
3.9 CLOSEOUT ACTIVITIES
A, Refer to Section 01 81 33 — Cyber-Sccurity Reguirements for cyber sccurity related closeout
requirements,
END OF SECTION
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EXHIBIT A
MANUFACTURER FIELD SERVICE REPORT

This field service report is generic in nature. An electronic copy of this form will be furnished upon
reguest from the Engineer. This report is to reflect that all requirements of the Operations and Maintenance
Manual and the individual equipment specification requirements have been performed for the installation
and operation and also to provide a baseline for amperage draw for each phase, vibration readings, rotation,
alignment and all other applicable tests required 1o insure that the equipment has been instatled properly. A
MFSR will be required for each individual piece of equipment requiring a MFSR.

Definitions of Reporis:

Imitial service report: Required for construction preparations.  Equipment delivered to site is in good
condition and conforms to speeification requirements, Anchor bohs, hardware and ancillary ilems (piping,
Nunges, conduits, fuckpower supply) are compalible with equipment,

Iterim service report: Required [or equipment instalialion onto base or foundation. Piping connections,
clectrical and conlrol connections or structural atlachment are complete. For equipment stored on siie over
four weeks, interim service report will document that manofacturer’s long-term storage procedures have
been incorporated and equipment has not been damaged, nor coatings deferioraled.

Final service report 18 to be compleled when equipmeni can be starled, electrical amperage and voltage
draw measured, cold and hot alignments performed, vibration testing and monitoring performed and the
equipment is found to be in compliance with Manufacturer’s operating parameters and the requirements of
the individual equipment specifications.
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PROJECT:

Report Status:

Initial Service Report compicted and submitted on

Interims Service Report completed and submitted on

Fina} Service Report completed and submitied on

Commencement of Warranty

I  Description

A. Equipment Name and Identification:

B. Serial Number:

C. Specification Section Number:

. Manufacturer:

E. Representative:

F. Type of Service: Initial | | Interim § I Final | |
H General Review

A, The sbove referenced equipment/material/supplies have been inspected, checked, and
adjusted. Yes| ] Noj 1

Summary:

B. The above referenced equipment/matertal/supplies were placed upon properly prepared or
suitable substrate. N/A | 1¥est ] No | ]

Sumimary:

C. The above referenced equipment/material/supplies are free from any undue stress imposed by

any connected piping, anchor bolts or any other load. N/A | IYes| I Nof 1
Summary:
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3. The above referenced equipment/material/supplies have operated under design conditions.
N/A T FYes| INo{ i

Summary:

E. The asbove referenced equipment/matenal/supplies have been installed i accordance with the
manufacturer's recommendations and the Procurement Documents, require no corrective
work, and are hereby approved. Yes | INo | ]

Summary:

F. The above referenced equipment/material/supplies are acceptable to the manufacturer as
installed providing the following corrective action(s) are perlormed:

1

2,

111 Inspection Checklist

Bearings (1}

Beits (tension reading)

tubrication Levels

Vibration (1} {2} {MILS/SEC)

infrared Thermography {1} (2}

Starting AMPS

Full Load AMPS

Volts

Rotation

lacket Temperature {DEGF)

Seal Water Flow Rate {GPH or GPM)

Seal Water Pressure {(PS)

O-rings/Packing

Alignment (1)

Anchor Bolts
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Anchor Bolt Torgue

Grout

Substrate Approval

Sound tevel {4 feet from unit) {1) {dB)

Other

{1} Inspection or testing reports must be attached.
(2} Provide vibration testing and monitoring procedures for Engineer’s review and approval prior to testing,

v O&NM Manuoals

A. The O&M manual as presented contains all information required for proper operation,
maintenance, and instruction of this system. N/A | 1¥es] {No{ |

Summary:

\Y Preventive Maintenance

A. The preventive maintenance sunumary cutlined in the O&M manual is acceptable for
operation of the system throughout the warranty period. N/A{ 1Yes] 1 No

—

Summary;

Vi Operator Training/Classroom Instruction

A. Training and instruction have been performed it accordance with the requirements of the
Procurement Documents. N/A | TYes| INof 1

B. Final Training/Classroom Instruction Completed on:

Summary:

Vil Remarks
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VI Certification

I hereby certify, that 1, | L am a duly authorized representative of the manufacturer, that } am
empowered by the manufacturer &0 inspect, approve, and operate his equipment, and that [ am
authorized to make recommendations required 10 assure that the equipment fumished by the
manufacturer is complete and operational, excepl as modified herein. 1also certify that all
information contained herein is (rue and accurate.

By:

For:

(Authorized Represenialive)

Date:

X Acknowledgments

By:

-

For:

Duate:

(Contractor)

For:

Date:

(Engineer)
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SECTION 01 62 00
PRODUCT OPTIONS

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Contractor’s options for sclecting materials and cquipment,
2, Requirements for consideration of “or equal” malerials and equipment,

1.2 CONTRACTOR’S PRODUCT OPTIONS

A. For materials and equipmient specilied only by reference standard or descriplion, withoul
reference o Supplier, lurnish materials and equipment complying with such reference standard
and descriptive requiternents in the Contract Documents, by a Supplier or from 4 source that
complies with the Contract Documents.

B. For materials and equipment specitied by naming one or more items or Suppliers, furnish the
named materials and equipment that comply with the Contract Documents, unless an “or equal”
or substitute item is approved by Engineer.

€. For materials and equipment specilied by naming one or moere items or Suppliers and the term,
“or equal”, when Contractor proposes a material or equipment item or Supplier as an “or equal”,
subtnit to Engineer a request for approval of an “or equat” iten or Supplier.

D, For materials and equipment specified by naming only one item or manufacturer and followed
by words indicating that no substitution or “or equal” is allowed, there is no oplion and no “or
equals” or substitules will be allowed or approved,

1.3 “OR EQUAL” ITEMS

A. Procedure: The following augments the requirements of the General Conditions, as may be
modified by the Supplementary Conditions:

I. For proposed maierials and equipment, whether indicated by name in the Contract
Documents, and considered by Contractor as an “or equal” in accordance with the General
Conditions, Contractor shall request in writing Engineer’s approval of each proposed “or
equal”.

2. Request for approval of an “or equal” item shall accompany the Shop Drawing, product data
Subimittal, or Sample for the proposed item. Engineer may reject or otherwise not approve
or accept any such request or Submittal that is incomplete.

3. indicate on the Schedule of Submiitals which Submiitals were for proposed “er equals™ and
which were approved as “or equals™.

4. Clearly indicate in the associated Submittal transmittal whether the Submittal includes
request for approval of a proposed “or equal®.

3. Comply with the Contract PDocuments’ requirements to clearly indicate all proposed
deviations from the requiremenis of the Comtract Documents. Where the Comtract
Documents do not otherwise require such indication, Contractor shall indicate in detail, both
in the Submittal for the “or equal” item and in separate, written correspondence, each
proposed deviation from the requirements of the Contract Documents.

6.  Requirements for furnishing informalion and decuments related to proposed “or equals”
shall be furnished with the initial Submittal for that item and for all subseguent re-
Submilials, il any,

7. Engineer’s approval, if any, ol & proposed “or equal” will be indicated by the Engineer’s
approval of the associated Shop Drawing, product data Submitial, or Sample, as applicable,
unless otherwise indicaled on the associated Submittal.
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8.

Should Engineer reject or otherwise not approve a proposed “or equal”, Contractor may
propose the item as 2 substitute, subject to the Contract Documenlts’ requirements
concerning requests for approval of substitute Hems or procedures.

B. Conlractor’s request for approval of each proposed “or equal” shall include:

I

3

6,

7.
8.

C. When used in the Contract Documents, the terms “or equa

Contractor’s written request that the proposed tem be considered as an “or equal” in
accerdance with the General Conditions and this Specifications section.

Contractor’s certiftcations required in the Genera! Conditions.

Documentation adequate to demonsirate to Engineer that proposed item does not require
extensive revisions to the Contract Documents, that proposed item is consistent with the
Contract Documents, and that proposed itemn will produce results and performance required
in the Contract Documents, and that proposed item is compatible with other portions of the
Work.

Detailed comparison of significant gualities of proposed iteny with the materials and
equipment and Suppliers named in the Contract Documents. Significant qualities include
atiributes such as performance, weight, size, durability, corrosion resistance in the service
environment, visual and textural effect and astributes, and specific features and requirements
shown or indicated.

Evidence that proposed iteny’s manufacturer will furnish warranty equal to or better than
thal specified, if any,

List of similar instaliations for completed projects with project names and addresses, and
names, address, telephone number, and e-mail address of design professionals and owners,
when requested by Engineer,

Samiples, when requested by Engineer.

Other information requested by Engineer.

LI
P

or-equal”, and “or approved

equal” have the same meaning and refer fo materials or equipment proposed by Contractor for
Engineer’s approval as equivalent to materials or equipment indicated in the Contract
Documents using the name of specific manufacturers or products,  Such materials or equipment
shall be incorporated into the Work only after being duly approved in writing by Engineer.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION

HDR PN: 10342803 City of Lewisville June 2025
Prairte Creck Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
PRODUCT GPTIONS

OE6200-2



SECTION 01 64 00
OWNER-FURNISHED PRODUCTS

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:
1. Requirements and procedures for Owner-fumished materials and equipment to be installed
by Contractor, including:
a,  llems purchased by Owner under one or more separaie procurement contracts.
b.  HMandling and storage of Owner-furnished items.

B. Scope:

1. Contracter shall provide labor, materials, tools, equipment, services, and incidentals shown,
specified, and necessary for accepting, handhing, insuring, storing, and maintaining as
required, installing, checking out, starting-up, and completing Owner-funished materials
and equipment in accordance with the Contract Documents,

1.2 OWNER FURNISHED MATERIALS AND EQUIPMENT

A, Ttems of equipment and materials to be fumished by Owner for instaliation by Contractor are
mdicated below.
1. Fumished under one or more procurcment contracts separately entered into by Owner {as
“buyer”™) with a seller;
a,  Transtormer T-11, Switchboard SWBD-3101, and MCC-3141,
2. herms will be delivered FOB 1o the Site unless otherwise coordinated by the Owner.

B. Availability of Owner-Furnished Materials and Equipment:
1. Owner-furnished materials and equipment will be available to Contractor starting on;
a. Items Obtained via Procurement Contracts: On the date(s) or time(s} indicated for
delivery as sef forth in the associated procurement contract,

C. Availability of Procuremeni Contract Documents:

I.  An electronic copy of the procurement contract documents was distributed with the
construction Bidding Documents. Should such copy not be available 1o Contractor, an
electronic copy, in portable document format (PDF}, of the procurement contract documents
is available from Engineer upon request. Contractor is responsible for printing and binding
paper copies of the procurement contract documents needed by Contractor.

. For Owner-fumnished materials and equipment, Owner will provide updated probable delivery
dates of the materials and equipment included in the procurement contract upon request from (he
Conltractor.

E. Owner’'s Responsibilities:

1. Within 20 days after the Effective Date of the Contract, Owner will arrange for and deliver
to Contractor an electronic copy (in portable document format; PDF) of all available seller’s
shop drawings and other submittals as reviewed by Engineer or Owner, Such subnzittals,
whether approved or otherwise, are not part of the Contract Documents,

Orwher (or Engineer, on behalf of Owner) will advise Conmmactor of the anticipated delivery

date 10 days prior to scheduled delivery, Upon telephone advisory from selfer’s shipping

entity/carrier, Owner (or Engineer, on behalf of Owner) will give Contractor approximately

24 howrs’ advance notilication, by telephone, of scheduled delivery,

3. Owner shall arrange and pay for delivery to the Site of Owner-furnished materials and
equipment obirined via procurement contracts.

4. Upon delivery, Owner (who may be accompanied by Engineer, at Owner’s option) shall
inspect, jointly with Contracior, the matenials and cquipment delivered by selier. Where

o]
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appropriate, Owner will arrange with seller to have seller’s representative present at the
delivery point to assist in visually inspecting the delivered materials and equipment.

S, The Owner will submit 1o seller ¢laims for damage incurred i transit fo the delivery
location and shall replace damaged, defective, or nonconforming items of Owner-fumished
materials and equipment obtained via procurement contract.

6.  Fhe Owner shall pay for services of seller’s factorv-trained representative fo furnish
consultation and advice during installation of associated Owner-furnished materials and
equipment, to inspect, check, and approve installation before operation, and to furnish
technical advice and dircetion during start-up and field quality control activities for Owner-
fumished malerials and equipment. Exlent to which services of selier’s representative will
be provided during installation witl be in accordance with the procurement contract
documents,

7. Hservices of seller’s representative beyond the scope of such services set forth in the
procurement contract document is desired by Conliractor, or if such services are necessary as
a result of defective Work by Contractor, Contractor shall arrange and pay for such services
of seller’s representative.

8. After Substantial Completion, Owner will operate and matntain the items obtained via
procurement contract and coordinate directly with selfer regarding matters of routine
maintenance. the Owner will communicate directly with seller regarding warranty-related
matiers.

1.3  ADMINISTRATIVE REQUIREMENTS

A. Coordination:
1. Contractor shall review installation procedures for Owner-furnished materials and
equipment and coordinate installation of items to be installed with or before Owner-
furnished materiats and equipment.

B. Scheduhng:

1. Contractor shall schedule and perform the Work 1o coordinate with anticipated delivery
dates for Owaer-furnished matertals and equipment, as indicated in Owner’s procurement
contract(s) therefor.

Where Owner will furnish services of a manufacturer’s representative for Owner-furnished
materials and equipment, schedule and perform the Work in accordance with scheduling
constrainils of manufacturer’s representative.

3. Contractor shall comply with the Contract Time indicated in the Contract Documents.

1.4 HANDLING AND STORAGE

A. Handling:
1. Contractor shall handie Owner-furnished materials and equipment in accordance with the
Contract Documents and the item manufacturer’s written instructions. Handle so that
wiarranties in effect are not voided.

[

B. Storage:
I.  Contractor shall store Owner-furnished materials and equipment in accordance with the
Contract Documents and the item manufaeturer’s instructions. Store so that warrangies in
effect are not voided.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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PART 1 -

SECTION 01 65 00
PRODUCT DELIVERY REQUIREMENTS

GENERAL

1.1 SUMMARY

A, Section Includes:

1. General requirements for

a.  Coordination of deliveries,
b,  Preparing materials and equipment for shipping from the production or fabrication
facility, including packaging.
¢.  Shipment.
d. Delivery of materials and equipment 1o the Site.
e. Inspection upon delivery and remedy of damaged, deteriorated, or otherwise defective
items, and remedy of missing or lost ilems.
B. Scope:

1. Contractor shall make alt amangements for packaging, shipping, delivering, inspecting upon
delivery, and unloading upon delivery materials and equipment necessary and required for
the Work,

2. Contracter shall provide ail labor, malerials, equipment, wols, incidentals, and services

nceessary 10 have materials and equipment property packaged, shipped, and delivered to the
Site, and all related Work required by the Contract Documents.

C. Related Requirements: Include but are not limited to:

I.

Section 41 29 76 - Progress Payment Procedures.

2. Section 01 35 43.13 - Environmental Procedures Tor Hazardous Materials.

3

Section 01 66 00 - Product Storape and Handling Requirements.

1.2 ADMINISTRATIVE REQUIREMENTS

A, Coordination:

1.

To extent practicable, coordinate shipping and delivery of materials and equipment with
anticipated shipping requirements, such as allowing sufficient thme for customs inspections
on inlernational shipments, availability of shipping services and facilities, and scasonal
concerns (such as shipments that may be influenced by major tropical storms and
predictable, typical weather).

Coordinale shipping and delivery of materials and equipment to the Sile and other locations
where such Hems may be stored prior to delivery Lo the Site, Coordinate such shipmenls
and deliveries with the progress of the Work and stalus of adequate facilities, whether
temporary storage or permanent installation locations, necessary (o properly store and
saleguard materials and equipment 1o be incorporated into the Work.

Where possible, deliver (o the Site malerials and equipment as close as possible to when
such items will be incorporated into appropriately protected, permanent installation location.

1.3  PREPARATION FOR SHiPMENT

A. Factory Assembly:

I.

When practical, factory-assemble materials and equipment. Mark or tag separate parts and
assemblies to facilitate field assembly.

B. Temporary Proteclion:

1. Appropriately cover, with strippable, prolective coating or other maierfal, machined parts
and unpainted, uncoated, or unprolected surfaces subject 1o damage or deterioralion caused
by weather elemenls or enviromment,

2. To extenl praclical, strippable, removable, disposable prolective materials shall be
recyclable.
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3. To extent practical, strippable, removable, and disposable protective items shali be type
resulting in mininum waste and cleanup upon removal.
4. Protection of Electrical Equipment, Instrumentation and Conirols, ltems with Computer

Chips Solid-State Devices, and Other Elecironics:

a.  Provide appropriate tomporary protection of electrical equipment, microprocessors, and
other electronics from hunndity, moisture, and comosion by appropriale packaging,
protection, desiccants, and volatile corrosion inhibitor (V1) blocks.

b.  Immediately prior to shipment, provide new, fresh desiceants and ensure inlegrity of
other profeclive materials,

C. Packaging:

1. Package materials and equipment to facititate handling, and protect materials and equipment
from damage during shipping, handling, and storage.
2. Mak, label, or tag, on outside of each package, crate, and container, to indicate associated:

Purchase order number.

Bill of lading number.

Delivery address (including facility name, where applicable).

Owner’s contract designation or Project name.

Contractor name.

Purchasing Subcontractor’s name (as applicable).

Conients by name and designation within the Work {for example, “Influent Pump No.

1),

h.  Approximale weight of container, crate, package, including packaging,

i.  Special instructions for handling and protection during shipmenlt and unloading.

1. Comptly with Section 01 35 43.13 - Environmental Procedures for Hazardous Maleriats,
wihien malerials or equipment contain Constituents of Concern.

3. The Site may be listed as the “ship to” or “delivery™ address; bul Owner or facility manager

shall not be listed as recipient of shipmenl uniess otherwise directed in wriling by Engineer.

Truthfully and accurately mark, label, or tag items for shipment and delivery.

include complete packing lists and bills of materials with each shipment.

6. Protect matertals and equipment with appropriate, temporary packaging or protection when
such items may rotate or move during shipment.

7. Protect materials and equipment froin exposure to weather elemients, adverse environments,
and keep thoroughly dry and dust-free. Protect painted surfaces against impact, abrasion,
discoloration, and other damage and deterioration.

8. Lubricate bearings and other items requiring lubrication, in accordance with manufacturer’s
written instructions.

1.4 SHIPPING

Twme e e

Rl

A.  Notification of Shipments:

I.  Keep Engineer, Owner, and Resident Project Representative informed of detivery of all
materials and equipment to be incorporated into the Work.,

2. Upon receipt of Supplier’s advance notice of shipment, not {ess than seven days prior to
delivery of materials and equipment at the Sile or Contracior’s storage location, furnish
Resident Project Representative written notice of anticipated delivery date and specific
location (at the Site or Contraclor’s storage location, as applicable).

B. Do not ship materials and equipment until:

1. Related Shop Drawings, product data, Samples, shop testing plan Submittals, and other
Submittals required by the Contract Documents are approved by Engineer, including, but
not necessarily limited to, all Action Submittals associated with the materials and equipment
being delivered,

2. Manufacturer's written instructions for handling, storing, and installing the associated
materials and equipment have been submitted to and accepted by Engineer, in accordance
with the Specifications.
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5.

Results of source quality control activities (factory testing and inspections), when required
by the Contract Documents for the subject materials or equipnient, have been submitied fo
and accepted by Engincer.

Facilities required for handling materials and equipment, in accordance with the Contract
Documents and manufacturer’s instructions, are in place and available at the delivery
location.

Required storage facilities and protection measures have been provided.,

C. Loss or Damage During Shipment:

1.

3

Unless otherwise indicated in the Contract Documents {whether expressty or in provisions
reparding builder’s risk insurance), Contractor is responsible for all loss, damage, and
deterioration to materials and equipment incurred during shipment and delivery.

Contractor is not eligible for additional Contract Times or increase in the Contract Price due
to delays or costs incurred due to loss, damage, or deterioration during shipment, unless
Owner was responsible for shipping the subject materials or equipment to the Site or other
delivery location.

1.5  DELIVERY

A, Scheduling and Timing of Deliveries:

i

4.
5.

Arrange deliveries of materials and cguipment in accordance with the Progress Schedule
accepled by Engineer and in ample time (o facilitate inspection and observation prior to
instailation,

Schedule deliveries to minimize space required for, and duration of, storage of materials and
equipment al the Sile or other delivery localion, as applicable,

Coordinate deliveries to avoid conflicting with the Work and condilions at the Site, and 1o
accommodate the following:

Work of other contractors at or adjacent to the Sile, Owner, , and others.

Storage space limitations.

Availabitity of appropriate construclion equipment and machinery, tools, and qualified
personnel for inspecting, unloading, and handling materials and equipment.

d.  Owner’s use of premises.

Deliver materials and equipment to the Site during regular working hours.

Detiver materials and equipment to aveid delaying the Work and the Project.

oo

o

B. Delivernies:

L.

2.

Provide Contractor’s telephone number to shipper; do not provide Owner’s telephone
numiber 1o shipper or carrier.

Arrange for deliveries while Conlractor’s personnel are at the Site. Contractor shall receive
and coordinaie shipmemnts upon delivery. Shipments delivered to the Site when Contractor
is not present will be refused by Owner, and Contractor shall be responsible for the
associated delays and cosis, including demurrage.

Comply with Section 01 35 43.13 — Environmental Procedures for Hazardous Malerials, as
applicable.

C. Containers and Marking:

1.

2.

Have materials and equipment delivered in manufacturer’s original, unopened, labeled
containgers.

Clearly mark partial deliveries of component parts of materials and equipment to identify
malertals and equipmen, lo allow casy accumulation of parts, and (o facilitale assembly.

D. Inspection of Materials and Equipment Upon Delivery:

I.  Immediately upon delivery, visually but critically inspect shipment to verify that:
a.  Materials and equipment comply with the Contract Documents and approved or
accepted {as applicable) Submittals.
b. Quantities are correct.
¢ Malerials and equipment are undamaged and of required quality.
d.  Contamers and packages are intact and Iabels are complete and legible.
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3

Eligibility for Payment:

a.  Materials and equipment are not eligible for payment until duly inspected and
determined to be in accordance with the Contract Documents and Engineer-approved
Submittals, without damage or deterioralion.

b.  No payment can be made for damaged, deteriorated, or otherwise defective lems.

No payment can be made for missing or lost items.

d.  Other provisions of the Contract Documenls may establish other preconditions for
payment for delivered material and equipment, including Section 01 29 76 — Progress
Paymeni Procedures,

Damaged, Deteniorated, and Otherwise Defective Tems:

a, Promptly remove from the Site damaged, deleriorated, or defective materials and
equipment and expedite delivery ol new, undamaged materials and equipment,

b, Promptly remedy incomplele or lost materials and equipnient.

c.  Furmsh materials and equipment in accordance wiil the Contracl Documents, to aveid
delaying progress of the Work.

d. Promptly advise Engineer in writing: {1) when daimaged, deterioraied, incomplete, or

otherwise defective materials and equipment are delivered, and (2} associated impact on

the Progress Schedule.

LS

E. Coatractor’s Handling of Materials and Equipment Upon Delivery:

I.

Lh

Provide construction equipment and machinery, twols, and qualificd personnel necessary to
unload and handle malerials and equipment, including those furnished by Owner, by
methods thal prevent damaging, defacing, and soiling malerials and equipment and
packaging.

Comply with Section 01 66 00 - Product Storage and Handling Requirements.

Provide additional pretection during unloading and handiing as necessary to prevent
scraping, marring, and otherwise damaging materials and equipment and adjacent surlaces.
Unload and handie matenals and equipment by methods that prevent bending, warping, and
overstressing.

Lill heavy components only at designated lilting points.

Unload and handle materials and equipment in sale manner and as recommended by
manufacturer to prevent damage. Do not drop, roll, or skid materials and equipment off
delivery vehicles or at other times during unloading and handling.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 66 GO
PRODUCT STORAGE AND HANDLING REQUIREMENTS

PART 1 - GENERAL
L1 SUMMARY

A, Section Includes:

I

General requirements for:

Paynent considerations for stored materials and equipment,
Handling of maierials and equipment.

Storage of malerials and equipment, inctuding:

1) General provisions for storage.

2) Storage locations.

3) Protection of stored iems,

4) Storage of items containing Constituents of Concern.
3) Outdoor, uncovered storage.

6) Outdoor, covered storage.

7) Fully-protected storage.

8) Removal of temporary storage facilities and restoration of storage areas.
d.  Mainlenance of storage.

oo

[

B. Scope:

1.

Contractor shall provide all labor, malerials, cquipment, tools, services, lands, and
inctdenials necessary and required to store and handle materials and equipment to be
incorporated into the Work, and other materials and equipment at the Site, adjacent areas,
and offsile storage areas,

Comply with Section 01 71 33 - Protection of the Work and Property, relative 10 handling
and storing materials and equipment.

C. Related Requirements: Include but are not limited 1o

Lh o Wl b =

6,

Section 41 29 76 - Progress Payment Procedures,

Section 01 35 43.13 - Environmental Procedures for Hazardous Materials.
Section 01 55 13 - Vehicular Access and Parking.

Section 01 57 05 - Temporary Controls.

Scetion 01 65 00 - Product Delivery Requirements,

Scetion 01 7133 - Protection of the Work and Property.

1.2 PRICE AND PAYMENT PROCEDURES

A, Measurement and Payment:

1. Materials and equipment delivered but not suitably stored and protected will not be eligible
for payment.

2. Eagineer may recomimend reduction in payment, and Owner may reduce payments to
Contractor {“set-offs”) by an appropriate amount when stored items are subsequently
revealed to be improperty stored or protected.

3. Payment for Suilably Stored ltems:

a. Reguirements for payment for materials and equipment delivered and suitably stored,
bul not yet incorporated inlo the Work, are in the General Conditions, as may be
medified by the Supplementary Conditions, and Section 01 29 76 - Progress Paviment
Procedures.

b, Materials and equipment delivered and suitably stored, but not yet incorporated into the
Work, will not be eligible for payment until the inspection upon delivery, required in
Section 01 63 00 - Product Delivery Requirements, is completed and Engineer concurs
that such Hems generally appear to be in good condition, in accordance with the
Coniract Documents, and are of the required quality and guantity.
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1.3 SUBMITTALS

A, Informational Submittals: Submil the following:

I

[ 2%}

Affidavits of Inspection and Maintenance Performed on Mechanical and Electrical

Eguipment in Long-Term Storage:

a.  Submit in accordance with requirements of Article 3.1 of this Section.

Other Records of [nspection and Maintenance of Stored Materials and Equipment:

a. Establish and maintain such records as required by this Section.

b.  Submit to Engineer or Owner (as applicable) within three days of Contractor’s receipt
of such request.

1.4 HANDLING

A. Contractor’s Handling of Materials and Equipment — General:

I

2.

Handle materials and equipment to be incorporated inte the Work i accordance with the
Contract Documents and manufacturer’s written instructions.
During handling and assembling of materials and equipment;
a. Maintain validity of manufacturers’ warranties.
b. Comply with:
1) Section 01 65 00 - Product Delivery Requirements.
2) Section 01 71 33 - Protection of the Work and Property.
¢.  I2o not drop, drag (without appropriate roflers or skids), or scrape materials and
equipment,
d.  Use proper construction equipment and machinery, and tools, operated by sulficient
number of qualified personnel.
Maintain materials and equipment in neutral position,
Do not exert undue stress on materials and equipment.
Do not deform, bend, or damage materials and cquipment.
Do net deform or mar shafts, bearings, or other parts.

el SR

B. Additional Requirements for Heisting and Lifting:

.

When lifting or hoisting, support materials and equipment from appropriate lifting points
using proper hoeks and suitable nylon Hfting straps, chains, and cables. Do not mar or
scrape surfaces of materials and equipment during handiing.

Do not support rigging from building or structure without written approval of Engineer.
Contractor is responsible for and shall remedy damage to building, structure, and existing
equipment, resulting from Contractor’s operations, in accordance with Section G 71 33 -
Protection of the Work and Property.

1.5 STORAGE

A, Storage - General:

1. Centractor shall make all amangements and provide all measures necessary and required for,
and pay all cosls associaled with, storing malerials and equipment.

2. Store materials and equipment in accordance with the Contract Documents and
manulacterer’s wrilten instructions. In event of conflict between the Conlract Documents
and manulaciurer’s writfen instructions regarding storage and protection, comply with the
more-stringent, more-protective requirements.

3. Comply with Section 01 71 33 - Protection of the Work and Property.

4. Records:

a. Establish and maintain up-to-date account of matertals and equipment in storage, (o
facilitate preparation of progress payment requests, il the Contract Documents provide
tor payment for materials and equipment not incorporated in the Work but delivered
and suitably stored at the Site or at another location agreed to in writing,

b. Submit affidavits of inspection and maintenance of mechanical and electrical
equipment in long-term storage in accordance with this Section’s Article 3.1
{“Maintenance of Storage™).

HDR PN: 10342803 City of Lewisville Jume 2023

Pratrie Creck Wastewater Treatment Plant Aeration Boasin Expansion Issued for Bid
PRODUCT STORAGE AND HANDLING REQUIREMENTS
6] 6abo -2



Arrange stored materials and equipment to atlow easy access for observation or inspection
by Owner, Engincer, Resident Project Representative (RPR),, Owner-hired testing and
inspection entities, and authorities having jurisdiction.

inspect and maintain stored materials and cquipment in accordance with this Section’s
Article 3.1 ("Maintenance of Storage™).

B. Storage Location:

.

2.

Area{s) avaitable al the Site for storing materials and equipment are addressed in Section 01
14 19 - Use of Site.
When onsite storage is insufficient, Contractor shall provide additional lands for storage
facilities as necessary and required for the Work.
Restrictions on Storage Locations:
a. Do not store materialg or equipment in structures being constructed unless approved by
Engineer in writing.
b. Do not use lawns, landscaped arcas, or private property for storage without written
permission of property owner.
¢. Comply with:
1) Section 0} 14 19 - Use of Site.
2)  Sccrion 01 55 13 - Vehicular Access and Parking.
3)  Seccpion 01 71 33 - Protection of the Work and Property.

C. Prolection of Stored [tems — General:

I

6.

Store materials and equipment indicated below to ensure preservation of quality and fitness
for intended uses in the Work, including proper protection against damage and deterioration
resulting from: water (inctuding precipitation, flood, and other), moisture, humidity, wind,
dust, freezing, and outdoor ambient air high temperature as high as 110 degrees F.
Temperature and humidity inside crates, containers, storage structures, and packaging may
be significantly higher than outdoor ambient air temperature,

Store in indoor, climate-controlied storage all materials and equipment subject to damage or

deterioration by water, meisture, huntidity, heat, cold, and other elements, unless otherwise

acceptable to Owner and Engineer.

De not epen manufacturer’s crates, containers, and packaging wntil time of installation,

untless recommended by the manufacturer or otherwise required in the Contract Pocuments.

Store all materials and equipment off the ground (or floor) on raised supports such as skids

or patlets.

Flectrical Equipsment, instrumentalion and Controls, [tems Containing Computer Chips,

Solid-Stale Devices, and Other Electronics;

a. Contractor shall obtain, coordinate, and comply with specific temperature, hunudity,
and environmenial Hmitations on materials and equipment, because temperature inside
cabinets and components stored in warm lemperatures can approach 200 degrees F.

b, Prolect from water, moisture, humidity, dust, heat, cold, and other potentially harmlul
clements and environmenls. Space heaters provided in equipment shall be connected
and operating at all {imes until equipaient is connected to active, permanent, electrical
power.

¢. Provide inside cach electrical panel, control panel, and other enclosures with electronic
device(s) each of the following: (1) desiccant, (2) volatile corrosion inhibitor (VCD
blocks, {3) moisture indicator, and (4) maximum- and minimum-indicating
thermometer.

d. Check panels and equipment not tess than once per month. Replace desiccant, VI,
and moisture indicator the earlier of: {1) as often as necessary, or (2) every six months.

¢. Establish and maintain certified record of daily maximum and minimum temperature
and humidity in storage facility. Such records shall be available for Engineer’s and
Owner’s inspection upon request. Certified record of monthly inspection, noting
maximum and minimum temperature for month, condition of desiccant, VCI, and
meisture indicator, shall be available to Engineer and Owner upon reguest..

Finished Surfaces:
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a. Protect finished surfaces against impact, abrasion, discoloration, and other damage.
b. Remedy, in accordance with requirements of item manufacturer and finishing system
manufacturer damaged, marred, or deteriorated finishes, to Engineer’s satisfaction.
7. Contractor is fully responsible for foss, damage, and deterioration, including theft and
vandalism, to stored materials and equipment.

D. Siorage of Matenals or Equipment Containing Constituents of Concern:
I.  Prevent contamination of personnel, storage areas, the Site, and adjacent areas.
2. Comply with Laws and Regulations, Section 0! 35 43.13 - Environmental Procedures for
Bazardous Materials, and other provisions of the Contract Documents refative to
Constituents of Concern and Hazardous Environmental Conditions.

E. Uncovered Storage:
I.  The following maierials may be stored outdoors without cover on Supporis, so there is no
contact with the ground:
Reinforeing steel.
Precast concrele materials.
Structural steel.
Metal stairs.
Handrails and railings.
Grating.
Checker plate.
Metal access hatches, such as floor doors, roof hatches, and the like.
Castings.
Fiberglass items.
Rigid electrical conduit, except PVC-coated conduit.
Fencing intended for permanent, ourdoor installation.
m. Piping, except PVC or chlorinated PVC (CPVC) pipe.

o

RS TERG e e

F. Covered Storage:
I. The fbllowing materials and equipment may be stored outdooers on supports and completely
covered with covering iimpervious to water:

a. Groul and moriar materials.

b.  Masonry unils.

¢. Metal decking.

d. Rough jumber.

¢.  Soil materials and granular materials such as apgregate.
f. PVC and CPVC pipe.

g, PVC-coated elecirical conduit.

h.  Filter media.

Property and fully secure covers against coming loose in strong winds.

install coverings properly sioped to prevent accumulation of water,

Loose Soil Material and L.oose Granular Material:

a. Store such materials in well-drained areas.

b. Prevent mixing of such materials with foreign matter. Provide underiving separation
fayer or store on solid, impervious swrface, where appropriate.

c. Provide temporary crosion and sedimenlt contros for stockpiled soil materials in
aceordance with Section 01 537 05 - Temporary Coatrols,

F LV g 08 )

G. Fully-Protected Storage:

1. Siore all materials and equipment not indicated in the provisions above regarding uncovered
storage and covered storage on supports, in buildings, trailers, or other suitable temporary
storage facility with concrete or wood flooring, solid and impervious roof, and fully closed
walls on all sides.

2. Covering with visqueen plastic shecting or similar material in storage space without floor,
roof, and walls is unacceptable.
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3. Provide heated storage for materials and equipment that could be damaged or deteriorate by
low temperatures or freezing.

4. Provide air-conditioned storage for materials and equipment that could be damauged or
deteriorate by high temperature or humidity.

5. Protect mechanical and electrical equipment from being contaminated by dust, dirt, and
moisture.

6.  Maintain temperature and humidity at levels recommended by materials and equipment
manufaciurers.

7. Prevent infeslalion of slored ilems by pests and rodents. Prompily and properly remedy
such infestation when apparenl.

H. Removal of Temporary Storage Facilities and Restoration of Storage Areas:

3 e

Completely remove temporary storage facilities when no longer necessary for the Work.
Restore areas used for storage and areas occupied by temporary storage facilities, in

accordance with the Contract Documents, including Section 01 71 33 - Protection of the
Work and Property.

PART 2 - PRODUCTS - (NOT USED}

PARY 3 - EXECUTION
3.1 MAINTENANCE OF STORAGE

A, On a scheduled basis, periodically inspect stored materials and equipment to ensure that:
1.  Condition and status of storage facilities is adequaie Lo provide required storage conditions.
2. Required environmental conditions are maintained on continuing basis.
3. Materials and equipment exposed to weather elements or other environment are not
adversely aflected.

B. Mechanical and Electrical Equipment in Long-Term Storage;

I.  Meaning of the term “long-term storage’ is as established in written instructions of
manufacturer of associated materials or equipment.

2. Mechanical and electrical cquipment requiring long-term storage shall have complete
manufacturer’s written instructions for servicing cach item, with notice of enciosed
instructions shown on exterior of crate, container, or packaging,

3. Frequency of inspections and muinienance of stored items shall be In accordance with
manufacturer’s written instructions,

4. For mechanical equipment with bearings and shafis, manually rotate shafl during inspection
and maintenance, as recommended by equipment manufaciurer.

Lh

Space heaters that are part ol electrical equipment shall be connecled and operaled

continuousty until equipment is connecled to permanent elecirical power supply.

6. Other requirements for maintenance during storage of electrical equipmeni, instrumentation
and controls, ilems with computer chips, sohid-stale devices and other electronics are in this
Section’s provision on general protection during siorage,

C. Documentation of Storage:
1. include in each monthly pay application a report of of the following work signed by

Contractor:

&, Summary of mainienance and inspection was performed on materials and equipment in
fong-term storage.

b.  Date ol inspection.

¢.  Personnel involved and employer ol eacls.

d.  Condilion of slorage environmeni.

e. Specific stored 1tems inspected, equipment condition, problems observed, problems
corrected, maintenance tasks performed, and other relevant information.

f.  Evidence ol insurance of slored materials wilh owner named as insured.
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Photos of stored materials and storage environment.

Signature of Contractor’s person responsible for the inspection and maintenance.
Signed statement by items’ manufacturer indicating whether storage conditions and
tasks performed are suitable for continued compliance with manufacturer’s warranties.

END OF SECTION
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SECTION 01 71 14
MOBILIZATION AND DEMOBILIZATION

PART 1 - GENERAL
1.01 SUMMARY

A, Section Includes:

1. Censtruction mobilization and demobilization.
B. Scope:
1. Contractor shall provide all labor, materials, equipment, tools, services, and incidentals to
perform mobtization and demobilization for the Work.
2. This Section is general and does not necessartly indicate all activities required for

mobilization and demobiization, which may be indicated in other parts of the Contract
Documents.,

C. Related Requirements: Include, but are not necessarily limited to:

1.

Al R

7.

Section 01 14 19 - Use of Site.

Section 41 22 00 - Measurement and Payment.

Section 01 29 73 - Schedule of Values.

Secuion 01 55 13 - Access Roads and Parking.

Section 01 57 03 - Temporary Controls.

Section 01 71 33 - Protection of the Work and Property.
Section 01 74 00 - Cleaning.

1.02 PRICE AND PAYMENT PROCEDURES

A, Measurement and Payment:

1.

1ad

Where costs of mobilization and demobilization are fo be inchuded in 2 specific bid/pay
item, such item is indicated in the Contract, inchuding Section 01 22 00 - Measurement and
Payment.

Where the Contract does not expressly require costs for mobilization and demobilization are
1o be under specific bid/pay itemi(s), Contractor may allocate such costs among bid/pay
items as Contractor deems appropriate,

Where mobilization and demobilization are to be part of & larger lump sum bid/pay ilem,
limitations on eligibility for payment of mobilization and demobilization costs are indicated
in Section 01 29 73 - Schedule of Values,

B. If costs for mobilization, demobitlization, or both change because of Contract modifications,
include the total cost of such changes to mobilization and demobilization in Change Proposal
submitted for each associated change. Make no subsequent claim, whether via Change Proposal,
Claim, or dispute, for additional compensation for mobilization, demobilization, or both.

1.03 MOBILIZATION AND DEMOBILIZATION

A. Do not commence mobilization at the Site or other areas unhl:

1.

The Contract is signed by both parties and s effective.

2. Required insurance documentation, performance bond, and payment bond have been
submitted by Contractorand accepted by Owner, and builder's risk insurance complying
with the Contract Documents is fumished and in place, and documentation thereof aceepted
by the parlies.

3. Conditions, if any, of Owner-issued Notice 1o Proceed, i any, have been complied with by
the applicable party.

4. Preconstruction conference(s), including ilems on agenda for site mobilization matters, is
completed.

5. Preconstruction photographic documentation is obtained and submilted in accordance with
the Contract Documents.
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Required permits for site disturbance are obtained in accordance with the Contract
Documents.

Where mobilization requires site clearing Work, required prerequisites for site clearing
Work, including required Submittals, are properly furnished and completed.

B. Mobilization Work includes, but is not limited to:

I

2.

o

Establishing vehicular access and parking in accordance with Section 1 55 13 - Vehicular
Access and Parking.

Establishing temporary controls in accordance with Section 01 537 05 - Temporary Controls
and establishing and initial compliance with security for the Site.

Establishing Contractor’s staging and laydown areas, in accordance with Section 01 14 19 -
Use of Site.

Establishing temporary utilities and temporary facilities in accordance with the Contract
Documents.

Establishing required and necessary temporary project signage.

Other mobilization Work required by the Contract Documents, including Section ¢1 22 00 -
Measurement and Payment, and Section 01 29 73 - Schedule of Values,

C. Demobilization Work inchudes, but is not Hinited to:

I.

2

Lt

Removing from the Site and other areas Contractor’s temporary utilities, temporary
facHlities, temporary signage, temporary security measures; construction equipment,
machinery, and toels; unused items of materials and eguipiment; and other items.

Final restoration and repair of damage caused by Contractor, in accordance with Section 01
71 33 - Protection of the Work and Propesty.

Final cleaning in accordance with Section 01 74 00 - Cleaning.

Other demobilization Work required by the Contract Documents, inchuding Section 01 22
00 - Measurement and Payment, and Section 01 28 73 - Schedule of Values,

PART 2 - PRODUCTS {(NOT USED)

PART 3 - EXECUTION - (NOT USED)
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PART 1 -

SECTION 0171 33
PROTECTION OF THE WORK AND PROPERTY

GENERAL

1.1 SEMMARY

A, Section Includes:

T.  General requirements for protecting the Work and properiy, including:
a. Accessing or enlering property.
b,  Temporary barricades and temporary warning lights and signs,
c.  Responsibility to remedy damaged property,
d. Protecting natural habitals, including trees, plants, lawns and meadows, and wildhife,
e.  Protecting Underground Facilities.
£ Protecting existing surface structures.
g. Protecting floors, walls, and roofs.
h. Protecting other installed items and landscaping.
B. Scope:

1. This Seclion augments requirements of the General Conditions as may be modified by the
Supplementary Conditions regarding protection of the Work and property, including
Underground Facilitics,

2. Contracior shall provide all labor, malerials, equipment, tools, services, and incidentals

necessary and reguired for prolecting the Work and property in accordance with the
Contract Documents,

C. Related Requirements: Include, but are not necessarily limited to:

Fa it B3

Section 01 57 05 - Temporary Controls.

Section 41 65 00 - Product Delivery Reguirements.

Section 01 66 00 - Product Storage and Handling Requirements.
Section 01 74 00 - Cleaning.

1.2 PROTECTION - GENERAL

A, Contractor shali provide all precautions and programs and perform all actions necessary to
protect personnel health and safety, and to protect the Work and all public and private property
and facilities from damage, in accordance with the Contract Documents, Laws and Regulations,
and other applicable requirements,

B. To prevent damage, injury, and ioss, Contractor's actions shall include the following:

I.

3

Lh

Providing measures for safety of all personnei at and adjacent to the Site, whether engaged
in performing the Work, operating or maintaining the facility, or performing other functions
for Owner or others.

Storing construction equipment, machinery, tools, and similar ttems, materials and
equipment to be incorporated into the Work, supplies, and other items in an orderly, safe
manner that does not unduly interfere with progress of the Work or work of others,
inciuding Owaer and facility manager (if other than Owner).

Suitably storing materials and cquipment to be incorporated mato the Work, in accordance
with the Contract Documents, including Section 3 66 00 - Product Storage and Handling
Requirements.

Placing upon the Work or any part thercof only loads consistenl with the safety and integrity
of that portion of the Work and existing construction and facilitics.

Frequenily removing and disposing of rubbish, scrap materials, and debris, in accordance
with the Contract Documents, including Section 81 74 00 - Cleaning, resubting from
Contracior’s operations.

Providing temporary conirols, including controlling pests and rodents, in accordance with
the Conlract Documents, including Section 01 57 85 - Temporary Controls,

HDR PN: 10342803 City of Lewisville June 2025

Prairie Creck Wastewater Treaunent Flant Aeration Basin Expansion issued for Bid
PROTECTION OF THE WORK AND PROPERTY
Gr7E33-t



PART 2 - PRODUCTS
2.1  TEMPORARY BARRICADES

A. General:

I

2.

Temporary barricades shall be of materials that are etther new or of good quality and
sufficient for the intended purpose, exposure, and duration of use.

Provide temporary barricades of sturdy materials of grade, thickness, and durability
sufficient for the probable loads to which they wilt be subject. Temporary barricades
intended for fali prevention, such as railings and handrails on temporary stairs and
temporary walkways and at openings, shall be in accordance with Laws and Regulations,
inciuding the applicable building and safety codes.

Color: Use appropriately colered and reflective barricades, or paint barricades accordingly,
to be visible at night and during periods of low visibility.

Where owner of transportation right-of-way or transportation facifity having jurisdiction or
other authority having lunsdiction requires compliance with standards more stringent than
the Contract Documents, comply with both the Contract Documents and requirements of the
authorities having jurisdiction.

PART 3 - EXECUTION
3.1  ACCESSING OR ENTERING PROPERTY

A, General:

1. Use and occupy only lands and easements furnished by Owner, unless appropriate consent
from property owner and occupants is ebtained by Conlractor.

2. The loregoing applies io personnel, consiruction equipment and machinery, tools, vehicles,
materials or equipment 1o be incorporated into the Work, supplies, temporary facilities, and
other items or obstructions.

3. Limitations, il any, on accessing the Site are indicated in Section 01 35 13 - Vehicular

Access and Parking.

3.2  BARRICADES

A, Temporary Barricades and Temiporary Warning Lights and Signs - General:

}.

All Work Areas:

a. Provide temporary barricades, warning lights, and waming signs for both indeor and
outdeor Work, in accordance with Laws and Regulations and requirements of owners
of affected property and facilities.

b,  Warning Lights and Signage: From 30 minutes before terrestrial sunset fo 36 minutes
after terrestrial sunrise, provide and maintain not less than one temporary flashing g
at each vehicle barricade and at other bartiers and barricades as necessary,

¢. Provide temporary barriers where shown or indicated, and where necessary to protect
persons and property, At minimuny, provide temporary barriers for all excavations thal
remain open during non-working hours.

d.  Promptly replace temporary barricades that are damaged or arc otherwise no longer
capable of serving their intended function,

2. Where the Work is performed on or adiacent 1o roadway, access road, other arca travelled
by motor vehicles, ratlroad, or similar rangportation right-of-way, or public place:

a. Provide temporary barricades, temporary fences, temporary gnard rails, lemporary
lights and warning signs, tfemporary danger signals, and other precautions for protecting
persons, property, vehicles, and the Work.

b.  Provide sufficient temporary barricades to keep vehicles from being driven on or into
excavations and the Work under construction.

c.  Comply with Section 81 55 13 - Vehicular Access and Parking.

3. Temporary Barriers for Areas Not Subject to Vehicular Traffic:

a. Provide temporary barriers around:
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4.

1) Openings.

2)  Bcaffolding.

3) Femporary stairs and ramps.

4)  Around excavations.

3 Around elevated walkways, slabs, and platfornms,

6)  Other arcas that may present a fall-hazard or hazard to persons and property.

b.  Provide appropriate temporary barriers, warning signs and, where necessary, warning
Hghts, at ground level and other low clevations, and at higher elevations, Protect
persons and property from fall-hazards and protect persons and property al lowey
clevalions from falling objects,

Duration of Temporary Barmiers, Barricades, Signs, and Waming Lights

a. Conlractor’s responsibility for maintaining temporary barriers, barricades, signs, and
warning lights shall continue until the associated Work 1s substantially complete in
accordance with the Contract Docuents, unless other provision for protection are
agreed Lo by the parties.

b, After Substantial Completion, protect Work and property during periods when
Contractor is onsite: completing the remaining Work, performing correction period
work, and performing warranty work.

33 RESPONSIBILITY TO REMEDY DAMAGED PROPERTY

A. Contractor to Remedy Damage:

1.

2.

¥

Contractor has full responsibility for preserving public and private property and facilities on
and adjacent to the Site.

Direct or indirect damage done by, or on account of, any act, omission, neglect (including
inadvertent acts}), or misconduct by Contractor (including any person or entity for whom
contractor is responsible) in performing the Work, shall be promptly remedied by
Contractor, at Contractor’s expense, it accordance with the Contract Documents.

if the Contract Documents do not show or indicate the required restoration, or remedy,
restore or remedy the damage to condition equal or better than that existing before damage
was done.

B. Owiner May Remedy:

1.

| 2]

Should Contractor fail to protect and safeguard property and the Work after requests from
Engineer or Owner, Owner reserves the right to implement measures to protect property and
the Work.

Cost of such Owner-impiemented measures shall be paid by Contractor. Owner may deduct
from payments due Contractor such amounts as set-offs in accordance with the Contract
Documents.

Such right, however, does not obligate Owner or Engineer to continuously monitor or have
responsibility for protection of property and the Worlk, which responsibility 15 exclusively
Contractor’s.

In exercising its rights under this provision, Owner will endeavor to give Contractor
sufficient notice to allow Contractor to remedy the damage or defect within a reasonable
time. However, if Owner or Engineer deems that the situation requires prompt rentedy,
Owner may act as quickly as Owner deems appropriate, without infringing on or mitigating
Owner’s rights under this provision and elsewhere in the Confract Documents

3.4 PROTECTION OF NATURAL HABITATS

A. Trec and Planl Proteclion:

1. Protect existing trees, shrubs, and plants on or adjacent 1o the Site, shown or designated to
remain in place, against unnecessary cutting, breaking, damage, and skinning of trunk,
branches, bark, and roots.

2. Protect irrigation servicing existing trees, shrubs, and plants on or adjacent to the Sile that
reinain ia place.

3. Do not store materials or equipment or park construction equipment, machinery, or velucles
within foliage drip lines.
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In arcas subject to traffic, provide temporary fencing or temporary barricades to protect
trees and plants,

Buming is not alowed at or adjacent to the Site, including burning, in open fires or
otherwise, trees, plants, debris, or other combustible materials,

Within the limits of the Work, water trees and plants that are 1o remain, to mabitain their
health during construction operstions.

Cover exposed roots with burkap, and keep such burlap continuously wet. Cover exposed
roots with carth as soon as possible. Protect root systems from mechanical damage and
damage by storm water runoff, erosion, ficoding, and noxious malerials in sofution.

B. Cocrdinate the Work in this Article with the following Specifications:

1.

Section 31 10 00 - Site Clearing.

C. Remedy of Damaged Trees:

I
2.

if branches are damaged, prune branches imunedialely and protect as indicated below.

I bark on trunk or major branches is scraped or damaged, using a sharp kaife or other
stitable cutting implement, clean the edge of the wound, leaving the bark smooth and tiglt
against the wood. Avoid exposing more live tissue and do not remove too muclh healtly
bark. Apply material indicated below.

After pruning and cutting back damaged wood and bark, protect cut or damaged wood by
applying emuisified asphaltic sealant specifically manufactured for sealing pruned and
damaged trees. Apply sealant in accordance with sealant manufacturer’s instructions, in
manner acceptable to Engineer and tree owner.,

When directed by Eagineer, remove and dispose of (at location away from the Site)
damaged trees and plants (and parts thereof) that die or suffer permanent injury, and replace
cach such damaged tree and plant with new tree or plant of equal or better species and
quality.

D. Prolection of Lawns and Meadows:

I.

q

Protect {awns and meadows from unnecessary damage during performance of the Work.

To extent practicable, de not drive vehicles, construction equipment, machinery, or wheeled
items such as carts and wheelbarrows, across lawns and meadows.

When existing lawn or meadow areas are disturbed, prompily stabilize exposed soil in
accordance with Section 01 57 05 - Temporary Controls.

Remedy damaged lawns and meadows in accordance with the Contract Documents. If not
otherwise addressed in the Contract Documents, restore to preconstruction condition or
better with the same or substantively similar species.

E. Prolection of Wildife:

L.

2.

To extenl praclicable, avoid harming wildlife and damaging or desiroying wildlile habitats,
except for arcas where the Work is to be located.

in the event a threatened or endangered species is discovered at the Site for which
provisions was nol otherwise provided, stop work in the vicinity and immediately orally
advise Engineer by telephone or in-person, prompily followed by writlen notice 1n
accordance with the Coniract’s provisions for notice for differing Sile conditions. 1f species
is not threatened or endangered, promptly resume work; no change in Contract Price or
Contract Times is due for misidentification of threatened or endangered species.

Contractor is not responsible for wholesale inventorving or Site-wide evaluation of wildlife
at the Site, except as indicated in the paragraph inunediately above this paragraph.

3.5 PROTECTION OF UNDERGROUND FACILITIES
A. General:

I

Underground Facilities known to Owner and Engineer, except Jaterals or services to
individual structures or properties, such as water, wastewater, storm water, gas and fuel,
hydronic, steam, electric, and communications laterals or services, are shown on the
Drawings. Information shewn for Underground Facilities is the best available to Engineer
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but, in accordance with the General Conditiens, as may be modified by the Supplementary
Conditions, is not guaranteed to be correct or complete,

2. Comply with Laws and Reguiations regarding notification of utility owners prior to

performing the Work, including necessary “call before you dig” notifications.

Contractor shall explore ahead of grenching and excavating Work and shall sufficiently

uncover Underground Facilities that will or may interfere with the Work fo determine their

location, to prevent damage to Underground Facilities, and to prevent service interruption 10

structures and propertics served by Underground Facilities,

4, H Contraclor damages an Underground Facility, Contractor shall prompély restore the
damaged Underground Facility in accordance with requirements of the owner of the
damaged facility and the Contracl Documents, i the Contract Documents do not address
repair or remedy of the damaged facility, restore to not less than precoastruction condition,

5. Necessary changes in the location of the Work may be directed by Engineer 10 avoid
Underground Facilities not shown or indicated on the Contract Documents.

6. 1f permanent relocation of an existing Underground Facility is required and is not otherwise
shown or indicated in the Contract Documents, Contractor may be directed in writing to
perform the required work. When such relocation Work resulis in a change in the Contract
Price, Contract Times, or both, the associated Contract modification procedures and
payment for such Work shall be in accordance with the Contract Documents.

1ad

B. Protection of Underground Facilities under Roads and Parking Areas:

I, Provide temporary, heavy-duty steel roadway plates to prolect existing manhoics,
handholes, valve boxes, vaults, and other Underground Facilities near to, or visible at, the
ground surface.

2. Avoid imparting heavy loads, especially transitory loading (such as heavy truck traffic),
vibration forces, and impact loads on Underground Facilities thal are close to the ground
surface and below-grade work areas. Provide temporary bridging or other appropriate
protection where traffic must pass over Underground Facilities in close proximity to the
ground surtace.

C. Temporary Support of Underground Facilities:

1. Where Contractor exposes or excavates around or under one or more existing Underground
Facilities, provide appropriate and adequate temporary supports for the associated
Underground Facilities.

2. Do not allow Underground Facilities exposed by Contraclor’s operations to remain exposed
without temporary support necessary Lo properly protect the Underground Facility, Where
Joint of Underground Facility is exposed by excavation, provide lemporary supporl for each
exposed joint and other temporary support as necessary,

3. Design of Temporary Supports;

a.  Where necessary or where expressly required by the Contract Documents, retain
services of professional engineer registered i the state of the project site, to desiga the
temporary supports. Such professional engineer shall be experienced with the type and
size of subject Underground Facility, siructural engineering, and geolechnical
engineering sufticient for the foundations of the temporary supports.

b. Temporary supperts are not delegation of professional design responsibility unless
expressly so indicated in the Confract Documents.

¢. Responsibilities of Contractor's professional engineer shall include, but are not
necessarily limited to, the following:

1) Advising Contractor on investigations necessary to obtain information for design
of temporary supports. Reviewing and considering resuits of such investigations in
the design of temporary supports.

2)  Visiting the Site to make personal observations as needed.

3)  ldentify appropriate design criteria for tenporary supporns,

4)  Preparing necessary calculations, design drawings, and design specifications
(sealed and signed when required by Contract or Laws or Regulations),
appropriately based on the associated soil conditions and subsurface condilions,
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considering the consequences of failure of the temporary supports and associated
potential for damage or failure of the existing subject Underground Facility.

) Design temporary supports with a safety factor of not less than 2.0,

6) Review and approve or take other appropriate action on submittals of shop
drawings and product data for the temporary supports and related materials.

7). Make periodic visits to the Site duning erection of the temporary supports and at
appropriate intervals thercafter to inspect the temporary supports during
performance of other, adjacent Work,

8) lssue to Contractor writlen recommendations for repairs and improvements
necessary for the proper protection of the associated Underground Facility,

9)  Submil to Conlractor detailed, wrilien recommendations for backfilling the
excavation underneath and adjacent 10 the Underground Facility and for removing
the temporary supports,

d. Contractor shall comply with the professional engineer’s design of the temporary
supporls.

e. Owner may require and, in such event, Contractor shall submit, design documents, shop
drawings, product data, and reports by Contractor-hired professional engineer. Do not
subimil such documents to Engineer. When such documents are furnished to Owner,
the Owner has no obligation to perform any review of such documents and Owner’s
pessession of such documents does not impart on Owner or Engineer any responsibility
for or professional liability associated with design of such temporary supports and
consequences of implementing such designs. Owner and Engineer are not obligated in
any way to implement recommendations of Contractor’s professional engineer.

3.6 PROTECTION OF EXISTING SURFACE STRUCTURES

A. General:

i.

Swrface structures are existing buildings, structures, and other facilities at or extending
above ground surface, including their foundations and any extension below ground surface.
Surface structures include, but are not limited to, buildings, tanks, walls, bridges, roads,
dams, channels, open drainage routes, exposed piping and utilities, poles, exposed wires and
cabling, posts, signs, markers, curbs, walks, fenrcing, and other facilities visible at or above
ground surface,

Protect surface structures as necessary and promptly remedy damage and defects resulting

or arising from Contractor’s operations, Unless expressly shown or indicated otherwise in

the Cealract Documents, protect such flems regardless of whether shown or indicaled on the

Drawings or ¢lsewhere in the Contract Documents,

Protection of Qverhead Utilities:

a. Prolect visible, overhead utilities, including electrical powey, communications, and
piped utilities, and related supports, regardless of whether such items are shown or
ndicaled in the Contract Documents.

b,  When required by the Contract Documents or when acceptable to owner of such utility
or facility, temporarily relocate overhead unlities or facilities as necessary perforn: the
Work.

¢. Provide temporary barriers, barricades, and warning signs identifying overhead utilities
within reach of Coentractor’s construction equipment, machinery, or operations.

B. Temporary Removals of Surtace Struciures:

1. Existing surface facilitics, including but not limited to guard rails, handrails, posts, guard
cables, signs, poles, markers, curbs, and fencing, that ave temporarity removed to facilitate
the Work shall be replaced and restored prompily after the associated Work is performed.

2. Replace and restore such items 1n accordance with the Contract Documents. I not
addressed in the Contract Documents, replace and restore such items fo preconstruction
condition or better.

3. Remedy damage to all items temporarily removed and later replaced and restored.

4. All such temporary relocations, replacement, and restoration is at Contractor’s cost.
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C. Protection of Surface Structures:

1. Sustain in their original location and protect from direct and indirect injury all surface
structures located within or adiacent to the Site. Such sustaining and supporting shall be
done carefully and as required by the party owning or controling such structure or facility.,

2. Before proceeding with the Work of sustaiming and supporting such structure or facility,

Contractor shall, upon Engineer’s request, promptly satisfy Engineer that methods and
procedures to be used have been approved by party owning the surface structure or facility,
Regardless of approval or acceptance by owner of property, structure, or facility,
responsibility for protecting the Work and property is solely Contractor’s,

3.7 PROTECTION OF FLOORS, WALLS, AND ROOTS

1ad

A, General:

L. Use proper protective covering when moving equipment, handling materials or other loads,
when painting, handling mortar or grout, and when cleaning walls, ceilings, or structure
contents.

2. Use metal pans to colect oil and cuttings from piping, conduits, and rod threading

machines, and under metal cutting machines.

Maigntain at the Site and use spilt kits and absorbent pads for remedying spills.

4. Do not load concrete Tloors less than 28 days alier concrete placement without Engineer’s

written perniission.

Do not load slabs, floors, walls, or roofs more than their design loading.

Do not load roofs withoul Engineer’s written permission.

7. Restrict access o roofs, and keep Contractor’s workers and personnel off existing roofs,
except as necessary Tor the Work.

8. i access to roofs is necessary, roefing, parapets, openings, and all other construction on or
adjacent to roof shall be protected with suitable plywood, barricades, or other appropriate

Lad

o Lh

means.
3.8 PROTECTION OF INSTALLED MATERIALS, EQUIPMENT, AND LANDSCAPING
A. General:

1. Protect existing facilities and installed Work 1o prevent damage from subsequent operations.

2. Remove prolective ifems when no longer needed, prior to Substantial Completion of the
associated Work.

3. Where work will continue in adjacent arca(s) after Substantial Completion of a portion of
the Work, protect the substantiaily completed Work until all work in the area is complete.

B. Controt traffic {foor traffic, wheeled items such as carts, vehicles, and other wraffic) to prevent
damage to equipment, materials, and surfaces.

C. Coverings:
1. Provide tempoerary coverings to protect materials and equipment from damage.
2. Cover: projections, wall cormers and jambs, sills, and soffits of openings, in arcas used for
trafiic and for passage of materials and equipment in subsequent work.
3. Fasten protective items withoutl harming the Work. Use tape or adhesives that do not leave
residue when removed.

END OF SECTION
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SECTION 0173 20
OPENINGS AND PENETRATIONS IN CONSTRUCTION

PART 1 - GENERAL
1.1 SEMMARY

A, Section Includes:
1, Methods of installing and sealing openings and penetrations in consiruction,

B. Related Specitication Sections include but are not necessarily limited to:
1. Section 05 50 00 - Miscellaneous Metals.
2. SBection 07 62 00 - Flashing and Sheet Metal.
3. Section 07 92 00 - Joint Sealants.
4. Section 09 96 00 - High Performance Industrial Coatings.

1.2 QUALITY ASSURANCE

A, Referenced Standards:

I.  ASTM international {(ASTM}:
a.  A36, Standard Specification for Carbon Structural Steel,

b. AS53, Standard Specification for Pipe, Steel, Black and Hot-Dipped, Zinc-Coated,
Welded and Seamiess,

c.  A269, Standard Specification for Seamless and Welded Austenitic Stainless Steel
Tubing for General Service.

d.  A312, Standard Specification for Seamiess, Welded, and Heavily Cold Worked
Austenitic Stainless Sieel Pipes,

e, A351, Standard Specification for Castings, Austenitic, for Pressure-Containing Parts.

{.  AS554, Standard Specification for Welded Stainless Steel Mechanical Tubing.

g.  A633, Standard Specification [or Steel Sheel, Zine-Coated (Galvanized) or Zine-Iron
Alloy-Coated (Galvannealed) by the Hot-Dip Process.

h.  A666, Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel
Sheet, Strip, Plate, and Flat Bar.

i A995, Castings, Austenitic-Ferritic (Duplex) Stainless Steel, for Pressure-Containing
Parts.

National Fire Protection Assoctation (NFPAY)

a. 70, National Electrical Code (NEC):
1) Article 501, Class 1 Locations.

b. 90A, Standard for Installation of Air Conditioning and Ventilating Svstems.

¢. Sheet Metal and Air Conditioning Contractors' National Association (SMACNA).

1.3 DEFINITIONS

[ B

A. Corrosive Areas: For the purpose of this specification section, the following areas are defined as
CoITosive:
1. All wastewater containing structures.

B. Hazardous Areas: Areas shown in the Contract Documents as having Class I or Class I area
classifications.

C. Washdown Arcas: Areas having floor drains or hose bibbs.
1.4 SUBMITTALS

A. Shop Drawings:
1. For each structure provide dimensioned or scaled (minimum 1/8 inches = 1 foot} plan view
drawings contzining the following information:
a.  Vertical and horizontal location of all required openings and peneirations.
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b. Size of all openings and penetrations.
c.  Opening type.
d.  Seal type.
2. Manufacturer's installation instructions for standard manufactured products.

1.5 SITE CONDITIONS

A, Refer to the Project Geotechnical Report in the Appendices for water table levels used for this

Project.

PART 2 - PRODUCTS
2.1 MATERIALS

A. Pipe Steeves:

1. Areas listed as Corrosive Areas in PART 1:
a. Stainless steed, Type 316L.
b. Penewrations 24 inches diameter or less: ASTM A269, ASTM A312 or ASTM AS554,
Schedule 40.
c. Penetrations larger than 24 inches diameter: Stainless steel, ASTM A666, Minimum
1/4 inches thickness.
2. All other Areas:
a. Steei, Hot-dipped galvanized after fabrication.
b. Penctrations 24 inches diameter or less: ASTM A33, Schedule 40.
¢. Penetrations larger than 24 inches diameter: ASTM A36, Minimum 1/4 inches
thickness.

Backing Rod and Sealant: See Specilication Section 07 92 00.

Modular Mechanical Seals:
I.  Acceptable manufacturers:
a.  Link-Scal.
2. 316 stinless steel bolts, nuts and washers.

Sheet Metal Steeves:

1. Areas listed as Corrosive Areas in PART 1: Stainless steel: ASTM A240, Type 316L.
2. All other arcas: Galvanized steel: ASTM A653, G9O.

3. Minimum 12 GA.

Commercial Wall Castings:
1. Ductile iron, ASTM AS536,
2. Crade equal Lo connecting piping system,

PART 3 - EXECUTION
3.1 FABRICATION

A. Fabricate pipe sleeves in accordance with Specification Section 03 50 00,

B. Fabricate shect metal sleeves in accordance with Specification Section 07 62 00,

C. Provide waterstop plate/anchor flange for piping, ducts, castings and sleeves cast-in-place in
concrete,
I. For fabricated units, weld plate to sleeve, pipe, or ductwork.
2.  For commercial castings, cast water stop/anchior with wall pipe.
3. Plate is to be same thickness as sleeve, pipe, casting or ductwork.
4, For fabricated units, diameter of plate or flange to be 4 inches larger than outside diameter
of sleeve, pipe or ductwork.
5. For conumercial castings, waterstop/anchor size to be manufacturer standard.
6. Provide continuous around entire circumference of sleeve, pipe, or ductwork.
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3.2

B

Factory or shop-coat painted components in accordance with Specification Section 09 96 00.

INSTALLATION AND APPLICATION

A,

™

F.

Seal openings and penetrations in non-fire-resistunce-rated construction in accordance with
Specification Section 07 92 0.

Obtain prior approve!l from Engineer when any opening larger than 100 square inches must be
made in existing or newly completed construction.

Perform HYAC penctrations in accordance with NFPA 90A.
Perform electrical penetrations it accordance with NFPA 70, Article 501,

When mechanical or electrical work cannol be installed as structure is being erected, provide and

arrange for butlding-in of boxes, sleeves, insets, {ixtures or devices necessary [o permit

installation later.

1. Lay oul chases, holes ot olher openings which must be provided in masonry, concrele or
olher work.

Where pipes, conduits or ducts pass through floors in washdown areas, install sleeves with top
3 IN above finish floors.
1. innon-washdown arcas, install sieeves with ends flush with finished swfaces.,

Size sleeves, blockouis and cutouts which will receive sealant seal such that free area 1o receive
scalant 18 minimized and seal integrity may be obtained.

For insulaled piping and ducts, size sleeves, blockouts and cutouts large enough to accommodate
{ull thickness of insulation,

Where pipes, conduits or ducts pass through grating, provide banding at the entire perimeter of
the opening.
1. Metal grating: See Specification Section 03 50 00,

Where pipes, conduils or duets are removed where passing through grating:
[. Metal grating:
a. Provide banding at perimeter and cover opening with 1/4 inches plale of the same
material of the grating.
b. See Specification Section 05 50 00,

Do not cut inte or core drill any beams, joists, or columms,
Do not instal! sleeves in beams, joists, or columans.
Do not install recesses in beams, joists, columns, or slabs,

Field Cutting and Coring:
I.  Saw or core drill with non-impact type equipment.
2. Mark opening and drili small 3/4 inches or less holes through structure following opening
outline.
3. Sawcut opening outline on both surfaces.
a.  Knock out within sawcuts using impact type equipment.
b. Do not chip or spall face of surface to remain intact.
¢. Do not allow any overcut with saw kerf,

Precast-Prestressed Concrete Construction:

1. Do not cut openings or core dril! vertically or horizontally through stems of members.

2. Do not locate or install sleeves or recess steeves vertically or horizontally through or in

stems of members.

Cast openings and sleeves into flanges of units.

4. Cast openings larger than 6 inches in diameter or 6 inches maximum dimension in units at
time of manufacture.

Lad
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V.

5. Cast openings smaller than 6 inches in diameter or 6 inches maximum dimensions in flanges
of uniis at time of manufacture or field cui.

Where alterations are necessary or where new and old work join, restore adjacent surfaces to
their condition existing prior to start of work.

Where area is blocked out to receive sheet metal sleeve at later date:
I.  if blockout size is sufficient to allow placement, utilize dowels for interface of initially
placed concrete and sleeve encasement concrete which is placed later,
a.  Size blockout based on sleeve size required plus 4 10 6 inches each side of sleeve for
concrete encasement.
b,  Provide #4 dowels at 12 inches spacing along each side of blockout with minimum of
two dowels reguired per side.
2. H'blockout size 1s not sufficient to alow placement of dowels, provide keyway along all
sides of blockoul.
a. Size blockout based on sleeve size required plus 2 to 4 inches each side of sleeve for
concrefe encasement,

For interior wall applications where backer rod and sealant are specified, provide backer rod and
sealant at each side of wall,

Use fult depth expanding foam sealant for seal applications where single or multiple pipes,
conduits, etc., pass through a single sleeve.

Do net make duct or conduit penetrations below high waler levels when entering or leaving
tankage, wet wells, or other water helding structures.

Modular Mechanical Seals:

I. Utilize one seal for concrete thickness less than 8 inches and two seals for concrete, 8 inches
thick or greater.

2. Utilize two seals for piping 10 inches diameter and larger if concrete thickness pernits.

3. Instali seals such that bolt heads are located on the most accessible side of the penetration.

Backer Rod and Sealant:
1. install in accordance with Specification Section 7 92 00.
2. Provide backer red and sealant for modular mechanical seal applications.
a.  Apply on top side of slab penetrations and on interior, dry side wall penetrations.

3.3 SCHEDULES-NOT USED
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SECTION 01 73 29
CUTTING AND PATCHING

PART 1 - GENERAL

1.1 SUMMARY
A, Section ]

neludes:

1. General requirements for culting and patching Work.

B. Scope:

1. Comntractor shall perform cutting and coring, and rough and finish patching of holes and
openings in existing construction.
2. Provide cutting, coring, fitting, and patching, including attendant excavation and fifl,

requ
a.
b.
c.

g.

ired to complete the Work, and to:

remove and replace defective Work;

remove sampies of installed Work as specified or required for testing;

remove construction required to perform required alterations or additions to existing
construction;

uncover the Work for Engincer’s observation of covered Work, testing, or inspection by
testing entities, or observation by authoritics having jurisdiction;

connect to completed Work not performed in proper sequence;

remove or relocate existing utilities and piping that obstruct the Work in locations
where connections are 10 be made;

muake connections or alteralions 10 existing or new facilities,

C. Related Reguirements:

i. Sect

2. Sect
3. Sect
4, Sect

1.2 SEBMITTA

A, Action S
1. Cuit
i

ion 03 31 30 - Concrete, Materials and Proportioning.

ion {3 35 00 - Concrete Finishing and Repair of Surface Defects.
ion 09 96 §0 - High Performance Industrial Coatings.

ion 31 23 05 - Excavation and Fill

1.5

ubmittals: Submit the following:

ing and Patching Request:

Submit written request to Engineer, well in advance of executing cutting or alteration

that affects one or more of the following;

1) Design function or intent of Project,

2)  Wark of Owner or other contractors retained by Owner.

3) Stuctural capacily or integrity of an element of the Project, building, or structure.

4) Inlegrity or effectiveness of weather-exposed or moisture-resistant elements or
systems.

3) Efficiency, operational life, maintenance, or safety of operational elements.

6) Visual gualities of elements that will be exposed to view after completion of the
Work.

Request shall include:

1) identification of Project and Contract designation.

2)  Description of affected Work of Contractor and work of others (if any) retained by
Owner.

3)  Necessity for cutting.

4) Effect on work or operations of Owner and other contractors (if any) retained by
Owner, and on structural and weatherproof integrity of Preject, building, or
structure.

5) Description of proposed Work, indicating: scope of cuiting and patching; trades
that will execute the cutting and patching Work; materials and equipment to be
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used; extent of refinishing; schedule of operations; alternatives (if any) to cutting
and patching, and net effect on aesthetics following completion of finishing Work.

6) Indication of entity responsible for cost of cutting and pasching, when applicabie.

7 Written permission of other prime contractors {if any) whose work will or may be
atfected.

2. Recommendation Regarding Cultting and Patching:

a. Should conditions of work or schedule indicate s change of matenals or specified
methods, furnish Submil written recommendation to Engincer imcluding:

1) Conditions indicaling change.

2) Recommendations for alternative materials or aliernatives 1o specified methods.

3)  Material manufaciurer’s printed recommendations for the proposed product and
recommendations of manufacturer’s technical representative for the specilic
application{s). The latler shall be on technical representative’s letierhead and shall
explicitly indicate the Project and specific cutting and patching application(s) o
which the recommendation{s) apply.

4) ltems required with request for approval of substitute, in accordance with the
substitution request requirements of the Contract Documents.

3. Product Data:

& Submit manufacturer’s published data for the protective compound 1o be applied to
core-drilled surfaces and cut concrete surfaces.

b, When not required under other Specifications sections, submit manufacturer’s
published data on materials to be used for finishing around the cut or patched area(s),
together with indication of the location(s) where each is proposed for use.

¢. Furnish Submittals for patching materials under the associated Specifications section.
Submittal to include letter of recommendation from product manufacturer’s technical
representative indicating on technical representative’s letterhead, explicitly indicating:
1) Project name and facility name;

23 specific cutting and patching application(s) 1o which the recommendations apply;

3)  that product manufacturer’s technical representative has personally obsarved and is
familiar with conditions in the work area(s} of the subject cutting and patching;

4) malerials that are the subject of the Submittal are appropriate for the condition{s) of
the proposed patch and will remain durable in the pateh’s final exposure upon
Substantial Completion; and.

3) paiching material manufacturer’s technical representative’s recommendations {or
surface preparation, installation of paiching material(s), and curing.

B. Informational Submittals: Submit the following:
1. Written Notification of Cutting and Patching:

a. Notify the Engineer of the day and time that the construction associated with cutting
and patching will be uncovered 1o allow for observation. Do not begin custing or
patching operations until approved by Engineer.

2. X-ray Investigations:

& Proposed method of investigation, Submit and obtain Engineer’s acceptance prior to
performing x-ray inspections.

b, Reportl of x-1ay evaluation of slabs, floors, and walls to be cut or core drilied,

PART 2 - PRODUCTS
2.1 MATERIALS

A. General:
1. Provide materials that comply with the Contract Documents.
2. Ifnotshown or indicated in the Conlract Documents, use materials identical to existing
malerials affected by cutting and patching Work.

HDR PN: 10342803 City of Lewisville June 2025
Prairte Creck Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
CUTTING AND PATCHING
OF7329 -2



3.  For exposed surfaces, use materials that visually match existing adjacent surfaces 1o fullest
extent possible. I identical materials are unavailable or cannot be used, provide materials
whose nstalled performance will equal or surpass that of existing materials.

4. Replace, patch, and repair materials and surfaces cut or damaged during cutting and
patching operations, using materials that do not void required or existing warranties,

B. Compound Applied to Core-Dritled Surfaces and Cut Concrete Surfaces:

I, After core-driliing or saw-cutting {as applicable} and before installing the utility or
equipment through the penetration, coat exposed concrete and exposed steel with solvent-
free, two-component, protective, epoxy resin coating.

Celor shall approximate the finish color of the existing surface to be coated.

Product and Manufacturer: Subject to compliance with the Contract Documents, the
following products and manufacturers are acceptable:

a. Sikagard 62, by Sika Corporation.

b. Orequal.

L b

C. Grout Materials:
i. Comply with Section 03 31 30 - Concrete, Materials and Proportioning.

D. Epoxy Bonding Adhesive:

1. Provide two-component, moister-insensitive adhesive manufactured for the purpose of
bonding [resh concrete o bardened conerete,

2. Comply with Section 03 31 36 - Conerete, Materials and Proportioning,

3. Product and Manufacturer: Subject to compliance with the Contraet Documents, the
following products and manufacturers are acceptable:
a.  Euce No.452 MV by Euclid Chemical Co.
b.  Sikadur 32, Hi-Mod by Sika Corporation.
c. Orequal

H. Epoxy Patch Matersal:
1. Engage the manufacturer’s representative 1o observe and recommend a suitable patching
material of the actual construction conditions.
2. Subject to compliance with the Contract Documents, the following products and
manufacturers are acceptable:
a.  Depth of patch greater than 3/4 inches;
1) Five Star MP Epoxy Patch,
2) Orequal
b.  Depth of patch beiween §/8 inches and 3/4 inches:
1)  Five Star Flind Epoxy,
2) Oreqgual

PART 3 - EXECUTION
31 EXAMINATION

A, General:
I. Examine surfaces to be cut or patched, and conditions under which cutting or patching will
be performed before starting cutting or patching Work.
2. Report unsatisfactory or questionable conditions to Engineer in writing.
3. Do not proceed with cutting or patching Work unti! unsatisfactory conditions are corrected.

B. Non-Destructive Investigation:

1. I advance of cutting or coring through existing slabs or walls, use x-ray or other non-
destructive methods aceepted by Engineer to determine location of reinforcing steel,
electrical conduits, and other llems embedded in slabs and walls.

2. Submit to Engineer written report of findings of evaluation.
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3. Perform x-ray investigation and submit results to Engineer sufficiently in advance of cuiting
Work to allow time to identify and implement alternatives, if changes to the Work are
necessary because of conduit or other features in floor or wall.

3.2 PREPARATION

A,

B.

Provide temporary suppert required to mabsain structural integrity of facilities, to protect
adjacent work from damage during cutting, and to support the element(s) fo be cut,

Protection of Existing Construction during Cutting and Patching:

1.  Protect existing construction during cutting and paiching to prevent damage. Provide
protection from adverse weather conditions for portions of the Project and facility that will
be exposed during cutting and patching operations.

2. Avoid interference with use of adjoining areas or interruption of free passage 1o adjoining
areas.
3. Do not cut existing pipe, conduit, ductwork, or other utHities serving facilities scheduled to

be removed or relocated until provisions have been made to bypass them.

3.3 CUTTING AND PATCHING — GENERAL

A, Perform cutting and coring in such manner that Hmits extent of patching required.
B. Structural Elements:

1. Do not cut or patch structural elements in maneer that would change the element’s structural

lead-carrying capacity as load deflection ratio.
C. Operating Elements:

1. Do not cut or palch operaling elements in manner that would reduce their capacily to
perform as iniended.

2. Do not cut or palch operating elements or related components in muanner that would increase
maintenance requirements or decrease operational life or safety.

D. Replace, patch, and repair materials and surfaces cut or damaged during cutting and patching
operations, using methods that do not void required or existing warranties.

E. Provide adeguale temiporary covering over openings (whether cul or core-drilled) where not in
use. Avoid creating tripping hazards for openings provided in floors and slabs.

34 CORING

A. Use core-drilling to make penetrations through concrete and masonry walls, slabs, or arches,
unless otherwise accepted by Engineer in writing.

B. Coring:

1. Perform coring with non-mmpact rotary tool using diamond core-drills. Size holes for pipe,
conduit, sleeves, equipment or mechanical seals, as required, 10 be installed through the
penetraiion.

2. Do not core-drill through electrical conduil or other utilities embedded in walls or slabs
without approval ol Engincer. To exient possibe, avoid cutling reinforcing steel in slabs
and walis.

C. Protection:

1. Protect existing equipment, utilities, and adjacent areas from waler and other damage caused
by or resulting from core-drilling operations.

2. After core-drilling and before installing the unlity or equipment through the penetration,
coat exposed concrete and steel with protective coaling material indicaled in Paragraph
2.1.83 of this Specification Section. Apply protective coating in accordance with
manulacturer’s imstructions,

D. Cleaning:

1. After core-drilling, vacuum or otherwise remove slurry and tailings from the work area.
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35 CUTTING
A, General:

1. Cul existing construction using methods least-iikely to damage elements retained and
adjoining construction and that provide proper surfaces o receive subseguent instalation or
repair.
in general, use hand tools or small power tools suitable for sawing or grinding. When
possible, avoid using hanmunering and avoid chopping. Carefully chip out concrete where
necessary and as indicated in the Contract Documents.

3. Cut holes and slots as small as possible, neatly to the size required, and with minimum
disturbance of adjacent surfaces.

4. Prior to starting cutting, provide adequate bracing of area to be cut.

5, Toavoid marring existing finished surfaces, cut or drill from exposed or finished side into
concealed side.

6. Use equipment of adequate size to remove the cut panel or "coupon™.

[ ]

B. Concrete and Masonry:
I.  Cutthrough concrete and masonry using concrele wall saw with diamond saw blades.
2. On boil sides of the element being cut, previde for control of slusry generated during
sawing.
3. Conerete Cutting:

a. Make openings by sawing through existing conerete. Core drill with 6 inches diameter
core at the corners of openings 10 avold overculting at corners.

b.  When the cut-out concrete or “coupon” cannot be removed in one piece, or where
concrete is too thick for saw to penetrate fully, break out concrete after initial saw cuts.

¢.  Where saw cutting is not possible:

1) Make openings by drilling holes around perimeter of required opening and
subsequently carefully chip out concrete.
2)  BHoles shall be sufficient in quantity to prevent damage to remaining concrete.
4, Sizing and Repair of Cut Concrete Surfaces:

a. Where reinforcing steel is cut, such as for openings indicated on the Drawings, remove
existing reinforcing steel back to 1.5 inches below concrete surface. When using heat
or torching to remove ends of reinforcing stecl, remove adjacent, heat-damaged
concrete prior o patching.  Sides of resulting hole to be patched shall be approximately
perpendicular 1o finished conerele surface. Provide bonding adhesive on surfaces of
resuliing holes and {ill resulting holes with non-shrink grout in accordance with the
Conlract Documents,

b, Oversize required openings in existing concrete by one inch on all sides and build back
lo required opening size by providing epoxy grout bonded to exisiing concrete,

c.  Where oversizing the cul opening by one inch is not possibie, cut the opemng to the
required dimensions. After cutting concrete and before instatling subsequent
construction on or through the opening, coal exposed conerele and stee with protective
ceating material indicated in Paragraph 2.1.B of this Specifications Section. Apply
protective coating in accordance with manufacturer’s instructions.

d.  Where indicated, finish remaining surfaces as indicated in Section 03 35 00 - Conerele
Finishing and Repair of Surface Defects.

3.6 PATCHING

A. General:
I. Patch large openings to be filled with concrete in accordance with the Contract Documents.
Before installing new concrete, apply bonding adhesive indicated in Paragraph 2.1 of this
Specifications section in accordance with manufacture’s recommendations.

2. Where large openings to be filled with concrete are indicated on the Drawings as requiring
reinforcing steel, provide reinforcing steel as shown and indicated in the Contract
Documents. Where openings in existing reinforced concrete are farger than 2 feet in
diameter or 2 feet by 2 feet und the Drawings or elsewhere in the Contract Documents do
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6.

7.

not expressty require reinforcing steel for the opening, submit a request for interpretation 1o
Engineer and obtain Engineer’s response before proceeding.

Where concrete infill or grout repair materials are not used, patch using epoxy patch
material indicated in Paragraph 2.1.13 of this section unless otherwise indicated on
Drawings.

Patch construction by illing, repairing, refinishing, closing-up, and similar operations
following performance of other Work.

Patch with durable seams that are as iconspicuous as possible. Provide malerials and
comply with installation requirements indicated in the Contract Documents and the
published instaliation instructions of the malerial’s manufacturer,

Patch to provide airtight and watertight connections to pipes, sleeves, ducts, conduit, and
olher penelralions through surfaces,

Where feasible, test patched areas to demonstrate integrity ol installation,

B. Restoration:

J.

Bl

Restore exposed finishes of paiched arcas and extend finish restoration into retained
adjoiping construction in manner that eliminates evidence of patching and refinishing.
For continuous surfaces, refinish to nearest intersection,

Far an assembiy, refinish the entire unit that was patched.

Patch, repair, or rchang existing ceilings as necessary to provide an even-plane surface of
uniform appearance.

3.7 CLEANING

A. Cleaning and Resloration:

1. Perform cleaning promptly afler associaled cutiing, coring, and patching.
2. Clean areas and spaces where culling, coring, or patching were perlormed.
3. Clean piping, conduit, and similar constructions belore applying painl or other finishing
maltetrials,
4. Restore damaged coverings of pipe and other utilities to original condition.
END OF SECTION
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PART 1 -

SECTION 01 74 00
CLEANING

GENERAL

1.1 SEMMARY

A, Section Includes:

1.

2.

Requirements for keeping the Site free of accumulations of waste materials during
construction (“progress cleaning™),

Cleaning for Substantizl Completion and prior to final inspection (colicctively, “closcoul
cleaning™).

B. Scope:

I.

Contractor shall perform cleaning during the Project, including progress cleaning, as
condition precedent to Substantia] Completion, upon completion of the Work, and as
required by the General Conditions, as may be modified by the Supplementary Conditions,
this Specifications section, and elsewhere in the Contract Documents,

Maintain in a clean manner the Site, the Work, and arcas adjacent to or affected by the
Work.

1.2 QUALITY ASSURANCE

A. Referenced Standards:

1.

Nalional Fire Protection Associalion (NFPAY
a. 241, Safeguarding Construction, Alleration, and Demolitien Operations,

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 PROGRESS CLEANING
A. General:

I.

Clean the Site, work areas, and other arcas occupied by Contractor not fess than weekly.
Dispose of wasie materials in accordance with the General Conditions, as may be modified
by the Supplementary Conditions, and the following:

a. Comply with NFPA 241 for removing combustible waste materials and debris.

b. Do not hold non-combustible materials at the Site more than three days if the ambient
air temperature is expected to rise above 80 degrees . When simbient air temperature
is less than 80 degrees F, dispose of non-combustible materials within seven days of
their generation.

¢.  Provide suitable containers for storage of waste masterials and debris. Avoid generation
of odors and creation of nuisances.

<.  Conlainerize hazardous and unsanitary waste nraterials separately from other waste,
Mark containers appropriately,

Keep outdoor, dusi-generating areas wetied down or otherwise conirol dust emissions.

Not less than weekly, brush-sweep roadways and paved areas at the Site and adjacent areas
used by construction vehicles or otherwise affected by construction activities.

Comply with dust control requirements of Section 01 537 05 - Temporary Controls.

C. Work Areas:

1. Clean areas where the Work is in progress 10 maintain an extent of cleanliness necessary for
proper execution of the Work and safety of personnel.
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Remove liquid spills promptly. Where spills may have harmful effects on health, safety,
protection of facilities, or the enviromment, immediately report spilis to Owner, Engineer,
and authorities baving jurisdiction, in accordance with the Contract Documents and Laws
and Regulations.

Where dust would impair proper execution of or quality of the Work, broom-clean or
vacuuns entire work area, a8 necessary.

4,  Concealed Spaces: Remove waste material and debris from concealed spaces before
enclosing the space.

D. Installed Work:

1. Keep installed Work clean. Clean installed surfaces according to written instructions of
manufacturer or fabricator of installed materials and equipment, using only cleaning agents
and methods specifically recommended by material or equipment Supplier.
if Supplier does net recommend specific cleaning agents or methods, use cleaning agents
and methods that are not hazardouws to health and property and that will not damage or mar
exposed surfaces.

1ad

3

E. Exposed Surfaces:
I.  Clean exposed surfaces and protect as necessary to ensure freedom from damage and
deterioration until Substantial Completion.

F.  Cutting and Palching:

1. Clean arcas and spaces where cutling and patching are performed. Completely remove
paint, mortar, oils, pully, tailings and cuttings, and similar materials.

2. Comply with Section 01 73 29 - Cutting and Paiching, regarding cleaning during and after
cutling and patching Work.

3. Thoroughly clean piping, ductwork, conduils, and similar features before applying patching
malterial, paint, or other finishing matenals.

4. Restore damaged insulation and coverings on piping, cutwork, and similar items to ils pre-
construction condition.

G. Cleaning of Hydraulic Structures:

I.  Clean hydraulic strucrures that will contain fluid, such as tanks and channels, in accordance
with this Specifications section and Section 071 45 23 - Testing and Disinfecting Hydraulic
Structures,

2. Do not perform field quality control activitics such as testing tanks, channels, and other
hydraulic structures for leakage or disinfecting {where applicable), and do not apply for
inspection for Substantial Completion for hydraunlic siructures, until the associated hydraulic
structures are cleanr and free of all waste malerials, and ready for intended use.

H. Waste Disposal:
1. Properly dispose of waste materials (including surplus materials, debris, rubbish, and other
waste) off the Site,
2. Do not burn or bury waste materials at the Site.
Remove waste material and rubbish from excavations before backfilling,
4. Do not discharge volatile or hazardous substances, such as mineral spiriss, o, or paint
thinner, into storm sewers, gutlers, samtary sewers, or other location in the environment,
Dispose of such materials in accordance with Laws and Regulations,
Do not discharge wastes to surTace waiters, drainage routes, or groundwater.
6. Contractor is solely responsible for complying with Laws and Regulations regarding
swring, transporting, and disposing of waste generaled by Contraclor’s operations of
brought to the Site by Contractor.

Lk

h

{.  During handling and instaliation of materials and equipment, clean and protect construction in
progress and adjoiring materials and equipment already in place. Apply protective covering
where necessary or reguired for protection from damage or deterioration, until Substantial
Completion.

I, Clean completed construction as frequently as necessary throughout the construction period.
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3.2 CLOSEOUT CLEANING

A. Complete the following prior to requesting inspection lor Substantial Completion:

I.

y
Fh

3.

&

o

1.
12.

13.
4.

17.

18.

19,

Clean and remove from the Site waste matenal (including rubbish and debris) and olher
foreign and undesirable items and substances.

Sweep broom-clean paved areas suitable for access by vehicles.

Remove spills and stains or petroleum, oils, solvents, other chemicals, and other foreign and
undesirable deposits.

Hose-clean sidewalks and loading areas.

Rake grounds that are neither planted nor paved to a smooth, even-textured surface.

Surface waterways and drainage roules {including storm sewers, gutters, and ditches) shall
be open and clean.

Repair pavement, roads, sod, and other areas affected by construction operations and restore
to specified condition; if condition is not specified, restore to preconstruction condition.
Clean exposed exterior and interior hard-surfaced finishes to dirt-free condition, free of
spatter, grease, stains, fingerprints, films, and similar foreign and undesirable substances.
Clean, wax, and polish wood, vinyl, and painted floors.

. Remove waste material and surface dust from limited-access spaces, including roofs,

plenums, shafts, wenches, equipment vaults, manholes, and sinilar spaces.

In unoccupied spaces, sweep concrete floors broom clean,

Clean transparent materials, including mimors and glazing in doors and windows, Remove

glazing compounds and other noticeable, vision-obscuring materials, Replace chipped or

broken glass and other damiaged (ransparent materials.

Remove non-permanent tags and labels,

Surface Finishes:

a. Touch-up and otherwise repair and restore chipped, scratched, dented or otherwise
marred surfaces o specified finish and mateh adjacent surfaces.

b. Do not paint over “UL” or similar labels, including mechanical and electrical
nameplates.

. Wipe surfaces of mechanical and electrical equipment, and similar equipment. Remove

excess lubrication, paint, and mertar droppings, and other foreign or undesirable substances.

. Clean plumbing fixtures to sanitary condition, free of stains, including stains resulting from

water exposure.

Replace disposable air filters and clean permanent alr filters. Clean exposed surfaces of
diffusers, registers, and grills.

Clean lighting fixtures, lamps, globes, and reflectors to function with full efficiency.
Replace temporary lamps provided in permanent fixtures. Replace existing Hegbting fixture
components that are burned out or noticeably dimmed from use during construction.
Replace defective and noisy starters in fluorescent and mercury vapor fixtures to cemply
with reguirements for new fixtures,

Leave the Site clean, and in neat, orderly condition, satisfactory to Owner and Engineer.

B. Complete the following prior (o requesting final inspection:

1. After Substantial Completion of all the Work, following completion of items of incomplete
or damaged Work (“punch list Work™), clean “punch list Work areas in accordance with
Paragraph 3.2_A of this Specifications Section.

2.  Remove field offices, Contractor’s storage sheds, and remaining stockpiles and clean all
such areas in accordance with Paragraph 3.2.B of this Specifications Section, and in
accordance with Contract Documents for landscaping and restoration.

END OF SECTION
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PART 1 -

SECTION 01 75 00
CHECKOQUT AND START-UP PROCEDURES

GENERAL

1.1 SEMMARY

A, Section Includes:

1.

Administrative and procedural requirements for checkout and startup of cquipment,
systems, and facilities,

B. Scope:

.

Contractor shall initially c¢heck out, start up, and place equipment and systems installed

under the Contract into successful eperation, in accordance with the matertal and equipment

manufacturers’ written instructions, Suppliers” recommendations at the Site, and the

Contract Documents.

Provide the following:

a. Al labor, tools, materials, and equipment required to complete equipment and systen
checkout and startup.

b. Chemicals, lubricants, and other required operating fluids necessary for checkou,
startup, and initial operation of the Work.

c.  Filters and other temporary or conswmable ttems necessary for checkout, startup, and
mitial operation of the Work.

<. Fuel, efectricity, water, and other temporary utilities and temporary facilities necessary
for checkoul and startup of equipment and systems, unless otherwise specified.

The General Conditions, as may be modified by the Supplementary Conditions, and Section

01 77 19 - Closeout Requirements, address requirements lor documenting Substantial

Completion.

C. Rclated Sections include but are not necessarily limited fo:

Bt b =

5,

Section 01 78 23 - Operation and Maintenance Data

Section 01 61 03 - Equipment - Basic Reguirements.

Section 01 77 19 - Closeout Reguirements.

Section 01 79 23 - Instruction of Operations and Maintenance Personnel.
Section 40 61 13 - Process Control Systems - General Reguirenients,

1.2 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

1.
2.

Coordinale checkout and startup with other contractors, as necessary.

Do not start up equipment or system(s) for continuous operation until all componenis of thal
equipment itemn or system, including insirwmentation and controls, have been tested to the
extent practicable and proven to be operable as intended by the Contract Documents.
Subject to the constraints of this Specilications section, Owner will furnish sufficient
personned to assist Contractor in starting up equipment and sysieny(s), but responsibitity lor
proper operation of the Work is Contractor’s.

Supphier shal} be present during checkout, startup, and iniial operation, uniess otherwise
accepiable to Engineer or otherwise required by the Contract Documents,

For startup of heating equipment, air conditioning equipment, and other equipment and
systems that provide temperature control, that are dependent upon the time of year, return to
the Site at beginning of next heating or cooling season (as applicable) to recheck and start
the appropriate equipment and system(s).

Do not start up equipment and system(s), without submitting acceptable preliminary
operations and maintenance manuals by Contractor in accordance with the Contract
Documents,

B. Checkout and Startup Planning Meeting:
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1. Contractor, with appropriate Subcontractors and Suppliers, shall attend and participate in a
meeting with Owner, and Engineer to discuss planning, scheduling, and coordination of
checkoul and startup activities.

2. Upon mutual concwrence of Owner, Engineer, and Contractor, meeting may be concurrent

with the training scheduling planning meeting required in Scetton 01 7% 23 — Instruction of

Operations and Maintenance Personnel.

Meeting shall be held by the earlier of: {1) not less than 60 days prior to first scheduled

fraining session for the equipment and system(s) 10 be checked out and stanted-up, and (2)

not less than 60 days prior to the checkoust and startup of the associated equipment and

systemi(s).

4. Attend meeting prepared 1o knowledgably and effectively discuss:

a.  Status of the Work and schedule-to-complete {or requiremients prerequisite 1o checkout
and startup.

td

b. Schedule for and status of training required for each equipment iten: and systen.
c.  Schedule for checkout, slartup, and field quality contre! activilies for the subject Work.
d. Status and quantities of required consumables, lubricants, and utility services necessary

for checkoul and startup.

3. Meeting will be chaired by Engineer. Engineer will prepare and distribute a record of topics
discussed and decisions made during the meeting. If meeting is concurrent with the training
planning meeting required under Section 01 79 23 - Instruction of Operations and
Maintenance Personnel, Contractor shall chair and prepare minutes of the training
scheduling planning portion of the meeting and furnish its draft minutes to Engineer to
incorporate into the overali minutes.

6. Comply with decisions made at the meeting and the Contract Decuments.

C. Seguencing:
1. Comply with Section 01 14 16 - Coordination with Owner’s Operations, regarding staging
(phasing) of the Work and allowable shutdowns.

B, Scheduling:
1. Progress Schedule:

a.  Clearly indicate in the Progress Schedule planned and actual dates for checkout, startup,
and field quality control activitics, including all demonstration esling activilies
addressed in this Specifications section and elsewhere in the Contract Documents.
Separately indicate checkout, startup, and field quality control activities for each
equipment iiem and system,

b.  Perform startup and field quality control aciivities on the associated, scheduled dates,
unless otherwise acceplable to Owner and Engineer,

2. Resirictions for Scheduling:

a. Checkout of materials, equipment, and systems by Contractor that do not involve or
require Owner’s personnel may be performed at any time during normal working hours.
Where required by the Contract Documents or requested by Engineer, perform
checkout in the presence of Engineer or Resident Project Representative (RPR).

b. Startup, including initial operation of materials, equipment, and systems, shall not be
initiated on: Monday, Friday, Saturday, Sunday, Owen’s holidays, the day immediately
prior 1o a holiday, or the day hminediately following a holiday, unless otherwise
acceptable to Owner and Engineer.

¢. Unless otherwise indicated in the Contract Documents or acceptable to Owner and
Engineer, perform all startup during normal working hours of the day shift.

d. To the extent practicable, where extended-duration startup or field quality control
activities are required by the Contract, avoid having such activizies extend into evening,
night, weekend, or holiday hours.

e. Owner reserves the right to require 2 minimum seven days' notice of rescheduled
startup when Contractor cannot perfornm the associated activities as scheduted.

3, Operation and Maintenance Data;
a.  Comply with Section $1 78 23 - Operation and Maintenance Data.
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b. A preliminary copy of all operation and maintenance manuals shall be received by
Engineer prior to the start of the demonstration period.

Fraining:

a.  Comply with Section 83 79 23 - Instruction of Operations and Maintenance Personnel.

Spare Parts, Tools, and Exira Materials,

a. Comply with Scction 01 78 43 - Spare Parts and Extra Materials, for furnishing spare
parts, tools, and extra materials to Owner and for documenting Owner’s receipt of such
items,

b. Deliver 1o Owner (as applicable) all required spare parts, tools, and extra materials prior
to commencing the demonstration period, unless earlier delivery is required elsewhere
in the Conlract Documents.

1.3 QUALITY ASSURANCE

A, Regulatory Requirements:

i.

2.

Do not start up equipment or systems or place inlo initial operation until required operating
pernmts are obtained from authorities having jurisdiction.

Where Owner {with or without assistance of Engineer) has applied for and obtained 1nitial
approvals or permits necessary [or operation, Contractor shall furpish information and
assistance 1o Owner or Engineer for Owner 1o secure {inal approvals from authorities baving
Jurisdiction for required operating permits.

B. Quatifications:

1.4 DEFINITIONS

A. The following defined terms are used in this Specilications Section:

1.

Instrumentaiion Supplier: Entity relained by Contraclor, Subcontractor, or Supplier to

furnish mstrumentatzon or controls that will be part of the completed Work, including

manufacturers, manufacturer representatives, wholesalers, retailers, and others, including

entities retained to perform systems integration Work.

Pre-Demonstranion Period: The period, of unspecified duration afier initial construction and

instatiation activities during which Contractor, with assistance from manufacturer's

representatives, performs i the following sequence:

a. Finishing type construction work to ensure the Project has reached a state of Substantial
Completion.

b.  Eguipment start-up.

¢. Personnel training.

Demonstration Period: A period of time, of specified duration, following the Pre-

Demonstration Period, during which the Comractor initiates process flow through the

facility and starts up and operates the facility, without exceeding specified downtime

linvitations, to prove the functional integrity of the mechanical and electrical equipment and

components and the control interfaces of the respective equipment and components

comprising the facility as evidence of Substantial Completion.

1.5 SEBMITTALS

A, Action Submittals: Submit the following:

1.

Dhata collection and reporting log for each required Demonstration Period.

B. Informational Submittals: Submit the following:

i. Progress Schedules indicating dates for checkout, startup, and field quality conirol activates.

2. Completed checkout and startup log required i Paragraph 3.2.C of this Specifications
section.

3. Manufacturer's installation check letters (also known as Manufacturer’s Field Services
Report) required in Paragraph 3.2.C of this Specifications section,

4. instrumentation Supplier’s Instrumentation Installation Certificate, required in Paragraph
3.2.C of this Specifications section.
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Letter verifying completion of all pre-demonstration startup activities, required in Paragraph

3.2.C of this Specifications section,

Report of data coliected during each required Demonstration Period.

Qualifications Statements:

a.  Qualifications, including resume’ and copy of license, of Conlractor-retained licensed
aperator,

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 CHECKOUT AND STARTUP - GENERAL

A. Facitity Startup Divided into Two Periods:

1.

Pre-Demonsiration Period including:

a. Obtain Engineer’s approval or acceptance (as apphicable) of Submittals required prior
to checkout and startup, including all Shop Drawings, Samiples, source qualily control
{shop testing) Submittals, preliminary operation and maintenance manuals, and other
Submittals required by the Contract Documents, other than Submittals that cannot be
furnished until after startup.

b. Complete the Work to a point ready for checkout and startup, including operation
avaiiable in all manual, automatic, and other modes.

¢. Checkeout and initial ficld quality contrel activitics that can be performed prior to
startup of the equipment or system.

d. Startup of the associated Work.,

e. Field quality control activities for the subject Work as indicated elsewhere in the
Specifications and other Contract Documents, other than this section.

f. Traiming of operations and maintenance personnel.

Demonstration Period, including:

4, Demoenstration of funclienal integrity of equipment or system,

3.2 PRE-DEMONSTRATION PERIOD

A, Prior to the Pre-Demonstration Period, complete the Work 1o the point where if is ready for
checkout and startup.

B. Checkout.

J.

Comply with Section 01 61 03 - Equipment - Basic Requirements, including provisions
concerning instaliation checks

C. Startap:

i

Comply with requirements for startup of materials, equipment, and systems indicated in the
associated Specification sections and elsewhere in the Contract Documents.

2. Prepare the Work so 1t will operate properly and safely and be ready to demonstrate
functional integrity during the Demonstration Period.
3. Perform startup to extent possible without mtroducing process flow.
4. Introduce process flow to complete startup where indicated in Section 01 14 16 —
Coordination with Owners Operations.
5. Procedures include but are not necessarily limited to the following:
a. Test or check and correct deficiencies of:
1Y Power, control, and monitoring circuits for continuity prior to connection o power
source.
2)  Voltage of all circuits.
3)  Phase sequence.
4)  Cleanliness of connecting piping systems.
5 Alignment of connected machinery.
6)  Vacuum and pressure of ali closed systems.
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7.

8.

7) Lubrication.

&)  Valve orientation and position status for manual operating mode.

9)  Tankage for mtegrity using plant clean nonpotable water.

10} Pumping equipment using plant nonpotable water.

11} Instrumentation and contro} signal generation, transmission, reception, and

FESPONse.
a)  Comply with Section 40 61 13 - Process Control System General
Requirements,

12} Tagging and identification systems,
13} Proper comections, alignment, calibration and adjustment,

b, Calibrate salety equipment,

c.  Manually rotate or move moving parts to assure freedom of movement,

d. “Bump-start” electric motors lo verily proper rotation,

e. Perform olher tests, checks, and activities required to make the Work ready for

Demonstration Period,

f.  Checkout and Startup Log:

1) Prepare a log showing each equipiment item and systems requiring checkout and
startup. Indicate in the log activities to be accomplished during checkout and
startup.

2)  Provide a place for Contractor to record date and person performing required
checkout and startup. Indicate associated date(s), personnel, and employer of each.

3)  Submit completed checkowt and startup log to Engineer and obtain Engineer’s
acceptance.

Obtain Suppliers” certifications of the installed and operational Work, without restrictions,
and submit to Engineer;
a.  Manufacturer's installation check letters {sometimes referred to as Manufacturer’s Field

Services Report).

b. Instrumentation Supplier's Instrumentation Installation Certificate.

Letter vertfying completion of all pre-demonstration startup activities including receipt of
all specified Hems from Suppliers as final item prior to initiation of Demonstration Period.
Personnel Traming:

3.3 DEMONSTRATION PERIOD

A. Demonstation Period - General;

1.

Demonstrate the operation and performance of mechanical, elecirical, instrumentation, and

conirel inlerfaces of the Work undergoing the Demonstration Period, in accordance with the

Contract Documents.

Duration of Demonsiraiion Period: 120 consecutive hours.

if, during the Demonstration Period, the aggregate timie used for repair, alleration, or

unscheduled adjusiments to any part of the Work that renders the affected Work inoperative

or operation outside of recommended ranges exceeds 10% of the Demonstration Period, the

demonstration of operation and performance witl be deemed unaccepiable and Contractor

shall provide appropriate adjustments and remedies and re-perform the Demonstration Test,

at no additional cost to Owner, until acceptable results are obtained. Re-performance of the

Demonsiration Period shalt comply with the same requirements as the original

Demonstration Period.

Perform the demonstration of operation and performance of the Work under full operational

conditions.

Owner’s Personnel:

a.  Owner will make available operations personnel to make process decisions affecting
facility performance and compliance with applicable operating permits.

b. Owner's assistance will be available only for process decisions.

¢.  Contractor will perform all other functions associated with the Demonstration Period
including bul not limited 10 equipment operation and maintenance until successful
completion of the Demonstration Portod in accordance wilh the Contract Documents,
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6. Owner reserves the right to simulate operational variables, equipment failures, routine
maixcnance scenarios, and sinilar actions and events during the Demonstration Period to
verify the operation and performance of the Work in automatic, manual, and other types of
operating modes, backup systens, and alternate operating modes.

7. Prior to Starting Demonstration Period:

a.  Prepare data collection and reporting log for sampling, analytical data, and data to be
obtained by manually recording data from field or panel indicators, Not less than
30days prior to the start of the Demonstration Period, submit the data collection and
reporting log to Engineer for acceplance,

8. Timing of Start and End of Demonstration Period:

a.  Schedule the end of the Demonstration Period al a convenient lime such as midnight, so
the Owner can assume operational responsibility on a new day beginning immediately
after completion of the Demensiration Period.

b. Time of beginning and ending Demonsiration Period shall be agreed upon by
Contractor, Owner, and Engineer in advance of initiating Demonstration Period.

B. Demonstration Period, Evaluation, and Acceptance;

1. Throughout the Demonstration Period, provide knowledgeable personnet to answer Owner's
questions, provide final field instruction on select systems (where appropriate) and to
respond to problems or failures of the Work.

2. Responsibilities for Sampling and Data Collection:

g, Use the dala collection and reporting log formal aceepted by Engineer, Indicate data
clearly and legibty.

3. Responsibilities for Data Reporting:

a.  Submit data collecled Lo Engincer for evaluation of acceplability of resulss.

4. Data Evaluation:

a. Engineer, in consultation with Owner as necessary, will evaluate the data collected
during the Demonstration Pertod and other infonnation obtained during the
Demonstration Period for compliance with the Contract Documents.

b. Engineer will advise Contracior in writing of whether the data and information obtained
mdicate that the Demonstration Period was successfully completed.

END OF SECTION
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SECTION 0177 19
CLOSEQUT REQUIREMENTS

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes: Administrative and procedural requirements for:
1. Substantial Completion,
2. Final inspection.
3. Request for final payment and acceptance of the Work.

1.2 SUBSTANTIAL COMPLETION

A. Substantial Completion — General:

1. Prior to requesting inspection for Substantial Completion, perform the following lor the
substantiatly completed Work:

a.  Materials and equipment for which Substantial Completion is requested shall be fully
ready for their intended vse, including full operating and monitoring capability in
automatic, manual, and other operating modes set forth in the Contract Documents.

b. Permanent provisions for safety and protection, shown and indicated in the Contract
Documents and associated with the substantially completed Work or for personnel
accessing and using the substantially completed Work, shall be in place and ready for
their intended use.

c. Complete ficld guality control Work, including inspections and testing at the Site,
indicated in Specifications sections for individual materials and equipment items and
refated Contract Documents. Submit resuits of, and obtain Engineer’s acceptance of,
field quality confrol tesis and inspections required by the Contract Documents.

d.  Complete checkout and startup in accordance with Section 01 75 (0 - Checkout and
Startup Procedures, requirements of the Specifications for the various materials and
equipment in the substantially completed Work, and related Contract Documents.

e, Cleaning for Substantial Completion shall be completed in accordance with Section 01
74 90 - Cleaning.

f.  Spare parts, tools, and extra materials shall be delivered and accepted in sccordance
with the Contract Documenis and documentation of Owner’s aceeptance thereof hag
been submitted to Engineer in acceptable form in accordance with Section 1 78 43 -
Spare Parts and Extra Materials.

g, Training of the facilily’s operations and maintenance personnel shall be completed in
accordance with the Contract Documenis, including Section 01 79 23 - Instruction of
Operations and Mainlenance Personnel.

h.  Submit and obtain Engineer’s acceplance of final operations and miainlenance manuals
in accordance with Section 01 78 23 - Operation and Maintenance Data.

1. Obtain and submit to Engineer all required permits, inspections, and approvals of
authorities having jurisdiction for the substantially completed Work to be occupied and
used by Owner.

J- Comptete other tasks that the Coniract requires be completed prior to Substantial
Completion.

Procedures tor requesting and documenting Substantial Completion are in the General

Conditions, as may be modified by the Supplementary Conditions.

3. Sample letter for Contractor’s request for inspection for Substantial Completion is attached
to this Specifications section. Use the model language of the sample letter, modified to suit
the Project and the needs of Contractor’s request.

4. Unless decided otherwise by Owner and Engineer, form of certificate of Substantial
Completion witl be EJICDC C-625, "Certificate of Substantial Completion™ (2018 edition or
later), prepared by Engineer,

| ]
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5.

Refer to the Agreement and Section 01 29 76 - Progress Payment Procedures, for
requirements regarding consent of surety to partial release of or reduction in refainage.

1.3 TFINAL INSPECTION

A, Final Inspection — General:

1.

2.

Prior to reguesting final inspection, verify that all the Work is fully complete and ready for
final payment. Partial checklist for this purpose is attached to this Specifications section.
Sample letter for Contractor to request final inspection is attached to this Specificalions
section, Use the model language of the sample letter, modified to suil the Project,
Procedures for requesting and documenting the final inspection are in the General
Conditions, as may be modified by the Supplementary Conditions, and as augmented in this
Specifications section,

14 REQUEST FOR FINAL PAYMENT AND ACCEPTANCE OF THE WORK

A, Procedure:

.

[ ]

Aflter successful completion of the final inspection, submit request for linal payment in
accordance with the Agreement and General Conditions, as may be meditfied by the
Supplementary Conditions, and using procedure specified 1 Section 01 29 76 - Progress
Pavinent Procedures, and this Specifications section.

Accepiance of the Work:

a. Upon Engineer’s concurrence that the Work is complete and ready for final payment
{as a result of the final inspection and other communications between the parties and
Engineer) and receipt of the final Application for Payment, accompanied by other
required Contract closeout documentation, all in accordance with the Contract
Documents, Enginger will issue to Owner and Contractor a notice of acceptability of
the Work, in accordance with the General Conditions, as may be modified by the
Supplementary Conditions.

b. Unless decided otherwise by Owner and Engineer, form of acceptance will be EJCDC
C-626, "Notice of Acceptability of Work™, {2018 edition or later).

¢.  Nothing other than receipt of such notice of acceptability from Engineer constitules
acceptance of the Work.

d. Receipt of Engineer’s notice of acceptability of the Work does not relieve Contractor of
Contractor’s continuing obligations under the Contract, including correction period
obligations, warranty obligations, indemnification obligations, insurance requirements,
and Conlractor’s other obligations followmg acceplance of the Work by Engincer and
final payment. Such obligations shall commence and remain in cffect as indicated
¢lsewhere in the Contract Documents,

B. Request for final payment shall include:

i.

2.

Lh

Documents requised for progress payments in Section 01 29 76 - Progress Payment

Procedures.

Documents required in the General Conditions, as may be modified by the Supplementary

Conditions.

List, on Contractor’s letferhead, of all Change Proposals, Claims, and disputes that

Contractor believes are unsettled, 17 there are no such Change Proposals, Claims, or

disputes, so indicate in writing,

Consent of Surety to Final Payment;

a.  Acceptable form includes AIA G707, “Consent of Surety 10 Final Payment™ (1994 or
later edilion), or other form acceptable to Owaer.

Releases of Liens:

a.  Submit complete and legally effective releases (satisfactory to Owner) of all Liens filed
in connection with the Work, regardiess of whether such Lien was filed by Ceatractor,
Subcontraclor, or Supplier.

b. Each release of Lien shall be signed by an authorized representative of the entity
submitting the release of Lien, and shall include Contractor’s, Subcontractor’s, or
Supplier’s {as applicable} corporate seal, when applicable.
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6.  Waivers of Lien Rights:

a.  Submit legally binding waivers of riglts to file Liens, acceptable to Owner, as required
in the General Conditions {as may be modified by the Supplementary Conditions) frem
Contractor and each Subcontractor and Supplier that furnished or provided labor,
material, or equipment totaling $1,000 or more for the Wosrk,

b.  Furnish final list of Subcontractors and Suppliers indicating final amount of the
associated subcontract or purchase order for each. Include on the list ali lower-tier
Subcontraciors and Suppliers retained by higher-tier Subcontraciors and Suppliers,
Prepare the list using the form included in Scetion 01 29 76 - Progress Payment
Procedures.

Each waiver of Lien rights shall be signed by an authorized representative of ihe entity
submilting waiver of Lien rights, and shall include Contractor’s, Subcontracior’s, or
SuppHer’s {as applicable} corporate seal, when applicable.
d. Waiver ol Lien rights may be conditional upon receipt of final payment.
e. Reqguired Affidavits: Subinit the following:
1) Affidavit of payment of debts and claims, submitted by Contractor. Acceplable
form includes AIA G706, “Conlraclor’s Affidavit of Payment of Debls and
Claims™ {1994 or later edition), or other form accepiable (o Owner, and;

2)  Affidavit of refease of Liens, submitted by Contractor. Acceptable form includes
AIA GT06A, “Affidavit of Release of Liens™ (1994 or later edition).

3) Each affidavit shall be signed by an authorized representative of Contractor and
shall bear Contractor’s corporate seal, as applicable.

f.  Inthe event Contractor is unable 1o obtain one or more required waivers of Lien rights,
recourse is set forth in the General Conditions, as may be modified by the

Supplementary Conditions.

=

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
3.1 ATTACHMENTS

A, The documents listed below, following this Specificalion section’s “End of Section” designalion,
are part of this Specifications section:
1. Sample letler for Contractor’s use i requesting inspeciion for Substaniial Completion {two
pages}.
2, Sample partial checklist to identify readiness for final inspection (four pages).
3. Sample letter for Contractor’s use in requesting final mspection (one page).

B. In the model language of the attached sample letters for Contractor to request inspection for
Substantial Completion and the final inspection, italicized language in brackets, e.g., “[insert
date]” indicates instructions Lo the drafier of the letier and often indicales specific infonnation io
be inserted by Contractor; do not include bracketed, italicized iext in the final version of the
letter(s) prepared for the Project. Non-italicized language in brackets is optional language; usc
the appropriate language to complele the actual ledter for the Project and edit where required to
suit the specilic circumstances.

END OF SECTION
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SAMPLE LETTER FOR CONTRACTOR’S USE IN
REQUESTING INSPECTION FOR SUBSTANTIAL COMPLETFION

SENT VIA E-MAIL AND U.S. CERTIFIED MAIL/RETURN RECEIPT REQUESTED

[Date]

[Name of Engineer’s contact person]
HDR

[Street address)

[City, state, posial code]

Subject:
[Project name, Contract designation]
Request for Inspection {or Substantial Completion

Dear [addressee}:

Int our opinion, fall of} {or] {a portion of] the Work under the above-referenced Conltract is substantially
complete as of [insert month, day, year on which Substantial Completion was achieved}. {The specific
portion of the Work that we believe is substantially complete is [insert identification of that portion of the
Work that 1s substantially compilete]. |

Enclesed is our listing of uncompleted Work items (“punch list™). 1n accordance with Paragraph 15.03.A
of the General Conditions, we hereby request: {1) That the Engineer schedule and perform the inspection
for Substantial Completion as soon as possible, and (2) Issuance of the certificate of Substantial
Completion.

In accordance with Paragraph 15.03.D of the General Conditions, upon Substantizl Completion, we
propose the following refative 1o apporfionment of responsibilities between the Owner and the Contractor:
1. Security, Protection, Insurance:

a.  Site Secunily: {insert proposal; address whether Owner or Contractor will be responsible for
securily of the Sitel.

b. Protection of the Substantially Compleled Work: [insert proposal; address whether Owner or
Contractor will be respensible for protection},

¢. Propenty Insurance: [insert proposal; typically Owner assumes responsibility for property
insurance upon Subsiantial Completion]

2. Operation and Maintenance:

a.  Operation: [insert proposal; address whether Owner or Contractor will be responsible for
operating the substantially completed Workl.

b. Mamlenance: [insert proposal; address whether Owner or Contractor will be responsible for
maintaining the substantially completed Work].

3. Utilities: [for each of the following, indicate whether Owner or Contractor will be responsible for
utilities and services, or whether responsibility will be shared; if shared, indicate proposed cost-
sharing]

a. Electricity: [insert proposal].
b, Natural Gas/Fucl/Heating: [msert proposal),
c.  Waler Supply: [insert proposall.
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d. Wastewater: [insert propoesal].

e. Communicalions (Telephone, Internet, Video): [insert proposal].

Inn accordance with Paragraph 15.08.A of the General Conditions, we understand that the Contract’s
correction period for the Work covered by the certificate of Substantial Completion commences on the
Substantial Completion date documented in said certificate. {Drafter: Also see Paragraph 15.04 (“Partial
Utilization™) of the General Conditions and, where necessary, edit this paragraph of the letter accordingly.]

Should you have questions or comments regarding this notice, please contact {the undersigned] or] {insert
other contact person’s name], at finsert telephone aumber and e-mail address].

Sincerely,

[Contractor’s company namej
[ Signatory name]

[Sigmatory’s title]

Atlachiments!
Preliminary list of uncompieted Work items (“punch list”™; {##] pages)

Copies:
[Owner’s project manager]

HDR PN: 10342803 City of Lewisville June 2025
Prairie Creek Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
CLOSEQUT REQUIREMENTS
OF 7T 19-5



SAMPLE PARTIAL CHECKLIST TO IDENTIFY READINESS FOR FINAL INSPECTION

Project: | 1}
Contract: [ ]

Contractor: [ ]
In Not Nof
Ttem No./Description Completed/Date Progress Started | Applicable Target Date Responsible Enfity/Person
. All Submiltals, including all Shop
Drawings and Samples, approved N B ] 1
or accepled by Engineer
Remarks:
. Final services completed by
Suppliers, including submiital of
“Manufacturer Field Service i M 3 [
Report” i Section 01 61 03
Equipment - Basic Requirements
Remuarks:
2. Final Work compleied by
Subcontractors n L] N L]
Remuarks:
3. Permits closed oul and regulatory
compliance transitioned from M M M (1
construction to operations
Remarks:
4. All outstanding change issues are
addressed and all Change Proposals | [} 0 i1 (1
submitted
Remarks:
5. All Change Proposals and Claims ] B ] ]

are resolved
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Item No./Descriptien

Completed/Date

En
Progress

Not
Started

Not
Applicable

Target Date

Responsible Entity/Person

Remarks:

6. All defective Work of which
Contraclor is aware has been
corrected 1n accordance with the
Contract Documenls

Remarks:

7. lssues related 1o Constituents of
Coneern and potential Hazardous
Environimeniat Condition have been
fully addressed

Remuarks:

8. All spare parts, tools, and extra
materials have been furnished 1n
accordance with the Contract
Documents, and documentation
thereof submitted to Engineer

Remarks:

9. All final operations & maintenance
manuals have been submitted and
accepted by Engineer

Remuarks:

10. Manufaciurer warranties and
software license(s) furnished

Remarks:

11, Instruction and training of
operations and maintenance
personnel is complete and records
of training submitted
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En Not Not
Item No./Description Completed/Date Progress Started | Applicable Target Daie Responsible Entity/Person

Remarks:

12. MBE/WBE/DBE/VBE compliance
reporl(s) submitted {when ] ] N I
applicable)

Remarks:

13, All field engineering Submiltals,
including survey data, fornished U L U L

Remarks:

14. All Work on “punch list” is
complele in accordance with the 1 3 1 B
Contract Documenls

Remarks:

15, All record documents submitted (o
and accented by Engineer U L U L

Remarks:

6. Contractor is fully demobilized
from the Sie n £ Ll ]

Remarks:

I7. All Sile restoration is complele | 1l | ; ] | ] | (1 | ’

Remarks:

I8, Final cleaning of all work areas is
complele U L U L

Remarks:

19. Releases of Liens and waivers of
Lien rights (or accentable 0 L U L
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Ttem No./Description

Completed/Date

In
ngress

Not
Started

Not
Applicable

Target Date

Responsible Entity/Person

allernative) obtained from
Subcontractors and Suppliers

Remarks:

20. Ewvidence ol Coniraclor liability
msurance fumished for correction
period

Remarks:

21, All other required Contract closcout
documents oblained

Remarks:

Remarks:

-2
[

. All other Work and documeniation
reguired prior Lo final payment is
complele and provided in
accordance with the Contract
Documents

Remuarks:
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SAMPLE LETTER FOR CONTRACTOR’S USE IN
REQUESTING FINAL INSPECTION

SENT VIA E-MAIL AND U.S. CERTIFIED MAH/RETURN RECEIPT REQUESTED

[Date]

[Name of Engineer’s contact person]
HIDR

[Street address]

[City, state, postal code]

Subpect:
[Project name, Contract designation]
Request for Final Inspection

Dear [addressee]:

The Work under the above-referenced Contract is complete and ready for final payment as of [insert month,
day, ycar on which final completion was achieved]. In accordance with Paragraph 15.05 of the General
Conditions, we hercby request that the Engineer schedule and perform the finat ingpection as soon as
possible. Upon successtul completion of the final inspection, we will submit our final Apphcation for
Payment accompanied by the required Contract closeoul documentation in accordance with the Contract
Documents.

Should you have guestions or comments regarding this notice, please comtact fthe undersigned] {or] finsert
other contact person’s name], at finsert telephone number and e-mail address}.

Sincerely,

[Contractor’s company name|
[Signatory name]
[Signatory’s title]

Attachments:
None

Copies:
fOwner’s project manager]
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SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Requirements for Contraclor-furnished, manufacturers’ operation and maintenance {O&M)

data, including:

4,  Reguired operatiom and maintenance data groupings into operation and data manuals
and timing of such Submittals.

b.  Requirements for paper copies of operation and mainienance data and retated
Elgcironic Documents.

c.  Content of operation and maintenance data Submiitals.

B. Scope:

1. Contractor shall submit operation and maintenance data, and related information, in
accordance with this Section and requirements elsewhere in the Contract Documents, as
instructional and reference information for use by: (a} Owner’s operation and maintenance
persennel, and {(b) others retained by or working for Owner.,

2, In addition to operation and maintenance dats expressly required elsewhere in the Contract
Documents, also submit operation and maintenance data for;

a. Al cquipment and sysiems, including facitity cquipmeni, conveying equipment, fire
suppression systems, plumbing equipment, HVAC equipment, elecinical equipment,
comununications equipment, electronic salety and security systems, ulility equipment,
transportation equipmenl, and process equipment, and other equipment.

b, Valves, gales, actuators, and related accessories.
c. Instrumentation and control devices and systems.
d. Bulding materials, systems, and finishes that need post-construction troubleshoeling,

cleaning, or maintenance, such as roofing, doors, windows, louvers, llooring, paint and
coalings, other {inishes, and other items.

C. Related Requirements:
1. Section 01 31 26 - Electronic Communication Protocols,
2, Section {1 33 00 - Submiiial Procedures,
3. Section 01 75 00 - Checkout and Startup Procedures.
4, Section 81 78 36 - Warranties.

1.2 SUBMITTALS

A. Closeout Submittals: Subnnit the foHowing:
1. Operation and Maintenance Data:

a.  Submit operation and maintenance dala, required by the Comtract Documents.
Coordinate reguired groupings of submittals for equipment such as instrumentation and
controls, etectrical gear and HVAC equipment, with Engineer and Owner prior 1o
preparning and transmitting such Subnmittal.

h. For each required operation and maintenance manual Submittal, furnish preliminary
Submittal and final Submittal. Timing of preliminary and final operation and
maintenance manual Submittals, and differences between preliminary and final
Submittals, are indicated in this Section.

B. Timing ol Submittals and Quantity Reguired:
1. Preliminary Operation and Maintenance Manual Submitials:
a. Paper Copies: None
b.  Electronic Documents: In accordance with Section 01 31 26 - Electronic
Communication Protocols.
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d.

Submit to entity indicated in Section (1 33 00 — Submittal Procedures, by the earlier of;
90 days following approval of Shop Drawings and product data Submittals, or 14 days
prior to starting training of operation and maintenance personnel, or 14 days prior to
field quality control testing at the Site.

Do not perform checkout, startup, and training without Engineer’s acceptance of
preliminary operation and maintenance data Submittals for the associated Work.

2. Final Operation and Maintenance Manual Submittals: Furnish final Submittal prior to
Substantizl Completion of the associated Work, unless submitial is required prior to an
interim Milestone.

a.
b,

)

Paper Copies: None,

Electronic Documenis: In secordance will Section 01 31 26 - Electronic
Communicalion Protocols.

Work will not be eligible for Subsiantial Completion untit associated, required final
operation and mainlenance data Submittals are accepied by Engineer.

If Contractor (whether via Subconiractor or Supplier), revises program code or
configuration files between accepiance ol Submittal by Engineer and end of the
Contract’s correction period and Conlractor’s general wasranty obligation, furnish
updated program code and configuration files to Owner. Before modifying program
code and configuration files after Substantial Completion, verify with facility manager
that Owner- or facility manager medifications of program code or configuration files
were incorporated into the modified files, subject to the provisions of this Section.

1.3 PAPER COPIES OF O&M MANUALS -~ NOT USED
14 ELECTRONIC DOCUMENTS O&M MANUALS

A. Electronic Documents of Operation and Maitenance Manuals:
1. Each Electronic Document copy of operalion and maintenance data shall include all
information included in the corresponding paper copy.
2.  Submit Electronic Documents operation and maintenance data in accordance with Section
01 31 26 - Electronic Communication Prolocods, and Section {1 33 00 - Submittal
Procedures.
3. File Format:

a.

jad

Unless otherwise required by Section 01 31 26 - Electronic Comimunication Protocols,

or Sectien 01 33 00 - Subnnittal Procedures, operation and maintenance data Electronic

Documents shall be “portable document format™ (PDF) files.

Electronic Documents shall be electronically searchable upon delivery.

Electronic Documents shall not be password-protected and shall not be protected

against Owner's or facility manager’'s copying and printing such files for Owner’s or

facility manager’s use in operating and maintaining the facility.

Electronic Documents shall open to its first page.

Submit each operation and maintenance manual as a single Electronic Pocument file,

unless file size is over-large, in which case divide into as few separate files, cach with

similar filename, as possible.

Within each Electronic Document, provide bookmarks for the following:

1)  Each chapter and subsection indicated in the corresponding printed copy
document’s table of contenis.

2) Each figure,

3) Each table,

4) Each appendix and attachmen,

1.5 CONTENT OF OPERATION AND MAINTENANCE MANUALS

A. Operalion and Maintenance Manual Content - General:

1. Prepare cach operation and maintenance manual specifically for the Project. Include in each
manual all pertinent instructions, as-constructed drawings as applicable, bills o materials,
sechnical information, instaliation and handling requirements, maintenance and repair
instructions, and other information required for complete, accurate, and comprehensive data
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for safe and proper operation, maintenance, and repair of materials and equipment furnished

for the Project. Include in manuals specific information required in the Specification

Section for the material or equipment, data required by Laws and Regulations, and data

required by authorities having jurisdiction.

2. Provistons of this Article were written for equipment. Where operation and maintenance
data are required for building products, such as finishes, openings, thormal aixd moisture
protection, and similar items, comply with this Article 10 the extent practical and reasonable
for the associaled item,

3. Completeness and Accuracy:

a,  Operation and maintenance manuats that include language stating or implying (hat the
manual’s content may be insuflicient or siating thal the manual’s content is not
guaranteed to be complete and aceurate are unacceptable.

b, Operation and maintenance mancats shall be complete and accurate.

Operation and maintenance manuals shall indicate the specilic altematives and features

furnished, and the specific operation and maintenance provisions for the material or

equipment furnished.

4. Provide dividers and Include manufacturer’s infornmation, diagrams, schematics, and
equipment cutaways. Aveid submilting calalog excerpts unless they are the only document
available showing identification or description of component of the equipment. Where
published documents, included in operation and maintenance data, pertain 1o multiple
models or types, mark the literature to indicate specific material or equipment supplied.
Marking may be in the form of checking, arrows, or underlining to indicate pertinent
information, or by crossing out or other means of obliterating information that does not
apply to the materials and equipment furnished.

5. ldentify each equipment item consistent with names and identification numbers shown or
indicated in the Contract Documents, rather than manufacturer’s model numbers.

6. Neatly type data not furnished in computer-printed text. Handwriting, except for strikeouts,
armows, and the like, is unacceptable.

7. include copy of warranty in accordance with the Contract Pocuments, including Section 01

78 36 - Warranties.

Include copy of proposed service contract, when applicable,

9,  When copyrighted material is used in operalion and maintenance manuals, obtain—
copyright holder’s wrilten permission 1o use such material in the operation and mainlenance
manial.

L

e

B. Differences Between Preliminary and Final Operation and Maintenance Manuals:
1. in preliminary operation and maintenance manuals, include flysheet or placeholder for
informuation to be inchuded in final operation and maintenance manual Submittal,
2. In final operation and maintenance manuals, include information such as the following, as
applicable for the associated materials and equipment;
a.  Equipment data that requires collection after startup, for example: (1) system and
equipment balancing reports, including those for HVAC systems; and (2} final seltings
for clectrical switchgear, automatic transfer switches, and circuit breakers: and (3)
materials and equipment field testing results,
b, Equipment startup reports and Suppliers’ field service reports (the Jatter on form in
Section 01 75 00 - Checkout and Startup Procedures),

C. Initial Documents in Operation and Maintenance Manuals:
1. Table of Contents:

a.  Provide table of contents in each volume of each operation and maintenance manual.

b. In table of conients and not less than once in each chapter or section, identify materials
and equipment by their functional names. Thereafter, abbreviations and acronyms may
be used if their meaning is clearly indicated in a table bound at or near beginning of
cach volwme. Using material or equipment mode! or catalog designations for
wdentifying items is unaceeptable,

2. Equipment Record:
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.

Provide “Equipment Record” section of operation and maintenance manual
immediately following the fable of contents. "Equipment Record” section is not
required for operation and maintenance data for other than equipment (such as building
muaterials and finishes).

Provide “Equipment Record” on forms included as this Section’s Attachments 1, 2, and
3

For instrumentation and control equipment, International Society of Automation (ISA)
data sheets are acceptable in licu of the forms included as this Section’s Attachments 1,
2, and 3,

This Section’s Atlachments 1, 2, and 3 are available from Engineer as “fillable PDF
forms™,

Compiele in detail each section of “Equipment Record”, Merely referencing the
associated equipimenl’s operation and maintenance data for nameplate, maintenance,
spare parts, lubricants, or other required informalion, is unacceptable.

For equipment or sysiems with multiple, separate components (for example, motor and
gearbox), fully completed “Equipment Record” is required for each component.
Operation and maintenance data Submittals without complete and accurate “Equipment
Record” sheets are unacceptable.

3. Supplier’s Field Service Reports:

i.

Include in final operation and maintenance manuals copies of associated Supplier’s
field services reports in accordance with Section 01 75 00 - Checkout and Startup
Procedures.

Include Supplies’s completed field service reports in operation and maintenance manual
in section immediately following “Equipment Record” section.

D, Operation and Maintenance Instructions:
I. Safety Considerations:

.

b.

L]

Submit writlen deseriptions of safety considerations relating to operation and
maintenance procedures for materials and equipment.

Describe safety devices and alarms provided with matertals and equipment and proper
operation and use.

Indicate procedures for proper, safe operating and maintenance of materials and
equipment fumnished, inciuding manufacturer’s recommended personal protection
equipment, apparatus, and devices not furnished under the Contract.

Describe recommended safety-related training for personnel operating and maintaining
the subject materials or equipment.

Include in appendix to operation and maintenance manual manufacturers’ relevant
safety data sheets {SDS).

Engineer’s review of operation and maintenance data expressiy does not extend to
adeqguacy, completeness, and accuracy of SDS or other safety and protection practices
and procedures indicaied in the operation and maintenance data,

2. Operation:

i,

i

Include in operation and maintenance data Submittals complete, detailed written
operating instructions for cach material or equipment item including: function;
operating characteristics; limiting conditions; and regulation and comrol. Also include,
as applicable, written descriplions of alarms generated by equipment and proper
responses to such alarm conditions,

Include pre-startup instructions and checklists and complele startup instructions for
each material and equipment iten,

Indicate recommended operaling instructions for all operating modes and conditions,
wilh associated recommendations for safe operation.

Explain available controls and instrumentation and associated function(s).

Indicate required shutdown checklists and procedures for: normal shuidown, emergency
shutdown, and long-terim shutdowns.

Troubleshooting instructions.

3. Maintenance — General:
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Include in operation and maintenance data complete, written instructions for necessary
and recommended maintenance, including mechanical maintenance and
electrical/instrumentation and controls maintenance, as applicable.

Include in operation and maintenance data complete instructions for necessary

assembly, disassembly, installation, re-installation, storage, and shipping for materials

and equipment.

Tools: Include list of required maintenance tools and equipment.

Spare Parts and Extra Materials:

1) Subnut complete instructions {or ordering replaceable parts, including reference
numbers (such as shop order number or serial number) that will expedite the
Ordering process,

2)  Submil manufacturer’s recommended Inventory levels for spare parts, extra stock
malerials, and consumable supplies for the initial two years of operation.
Consumable supplies are ilems consumed or wommn by operalion of matenals or
equipment, and ilems used in maintaining the operation of material or equipment,
including items such as lubricants, seals, reagents, and testing chemicals used for
calibrating or operating the equipment. Include estimated delivery times, shell-life
limitations, and special storage requirements.

3)  Also refer to this Article’s provision, “Bills of Materials™, below, for additional
requirements regarding ordering replacement parts.

4. Routine and Preventative Maintenance:

a.

Submit complete, detailed, written instructions for routine and preventive maintenance

including all information and instructions to keep materials, equipment, and systems

properly lubricated, adjusted, and maintained so that materials, equipment, and systems

function economicaily throughout their expected service life. Instructions shall include:

1) Written explanations with itlustrations for each routine and preventive maintenance
fask such as inspection, adjustment, anchor bolt torque checks, lubrication,
calibration, cleaning, replacement of filters, and the like.

2)  Reconmnended schedule for each routine and preventive maintenance task.

3}  Lubricants:

a)  Provide lubrication charts indicating recommended types of lubricants,
frequency of application or change, and where cach lubricant is to be used or
applied.

b) Table of alternalive lubricanis,

5. Major Mainienance:

i1.

b.

Include detailed, wrilten 1nsiructions and Hlustralions for required periodic (non-
routine, non-preventative) maintenance.

Indicate relative level of training and expertise required to perfonm such maintenance
and recommended tools and equipment.

6. Special Maintenance:

i.

Include maintenance instructions for long-term shutdowns and storage.

E. Bills of Materials:

1. iaclude in operation and maintenance manuals complete bills of material or parts lists for
materials and equipment fumished, Lists or bills of matenal may be furnished on a por-
drawing or per-cquipment assembly basis. Bills of material shall indicate:

2. Manufacturer’s name, physical address, telephone number, internet websile address.

3. Manufacturer’s local service represeniative’s or local parts supplier’s name, physical
address, telephone number, internet website address, and e-mail addresses.

4.  Manulacturer’s shop order and serial number{s} for materials, equipment or assembly
furnished.

5. For each part or piece include the following information:

i.

b.

Parts cross-reference number. Cross-relerence number shall be used to identify the part
on assembly drawings, Shop Drawings, or other type of graphic Hlustration where the
part is clearly shown or indicated.

Part name or description.
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¢.  Manufacturer’s part number.

d. Quantity of cach part used m: cach assembly.

Current unit price of the part at the time the operation and maintenance manual is
subntitted. Price list shall be dated.

o

F. Record Copy of Shop Drawings, Product data, and Other Previously Approved and Accepled

Submittals:

I.  Submit original-quality copies of each approved and accepted {as applicable) Shop
Drawing, product data Subinittal, written results of source quality control activities, and
other Subinittals, updated to indicate as-installed condition. De not include prior Submittals
thal were not approved or were not accepted. Reduced drawings are acceptable only when
reduction is to not less than one-half original size and all tines, dimensions, lettering, and
text are completety legible on the reduction.

G. Electrical Schemalics, Diagrams, and Information:
I.  Submt complete electrical schematics and wiring diagrams, including complete point-to-
point wiring and wiring numbers or colors between all terminal points.
2. Include as-constructed drawings of tayouts of electrical panels (such as switchgear and
motor contrel centers) and control panels.
H. NFPA 70 (National Electric Code) Pocumentation:
1. Include in operation and maintenance manuals for electrically powered equipmient
docwmenled calculations oft (1} are-faull current, equipment available fault cwrrent and (2)
short-cireuit current rating (SCCR), provided as part of equipment Submittals.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
3.1 ATTACHMENTS

A. The following, bound afier this Section’s “End of Section” designation, are part of this Section:
I.  Attachment I - Equipment Data and Spare Parts Summary form (one page)
2. Atachment 2 - Recommended Mainienance Summary form (one page)
3. Atiachment 3 - Lubrication Summary form (one page)

END OF SECTION
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SECTION 0178 36
WARRANTIES

PART 1 - GENERAL
1.1 SEMMARY

A, Section Includes:

1.
2,

Creneral requirements for warranties required in the various Specifications.
Provisions addressing:

a.  Suppliers’ standard warrantics.

b.  Supplers’ special or extended warranties.

€. Implied warraniies.

d.  Commencemenl and duration of warrantics.

1.2 SUBMITTALS

A. General:

1.

b

For each tlem of equipment furnished under the Contract, submit Supplier’s standard
warranty, regardless of whether such warranty or Submiittal thereof is required by the
associated Specifications for that item. Submit such warranties for matertals where such
Submittal is required 1n the Specifications for the material.

For each item of material or equipment where Supplier’s special (or extended) warranty is
required by the Contract Documents, submit appropriate special warranty that complies with
the Contract Documents.

Supplier’s warranties shall be specifically endorsed to Owner, Contractor, and the entity
purchasing the item (if other than Contractor) by the entity issuing such warranty.

Subnut Suppliers’ standard warranties and special warranties as Submittals in accordance
with the Schedule of Submittals accepted by Engineey.

1.3 CONTRACTOR’S GENERAL WARRANTY AND CORRECTION PERIOD OBLIGATIONS

A, Contractor’s General Warranty and Guarantee; Comply with requirements of the General
Conditions, as may be modified by the Supplementary Conditions.

B. Contractor’s Warranly of Title: Comply wath requirements of the General Conditions, as may be
modified by the Supplemeniary Conditions.

C. Correction Penod: Comiply with requirements of the General Conditions, as may be modified by
the Supplementary Conditions,

1.4 SUPPLIERS’ WARRANTIES FOR MATERIALS AND EQUIPMENT

A, Warranty Types:

1.

|

Required by the General Condilions:

a.  Warranties specified for malerials and equipment shall be in addition o, and run
concuwrrent with, Contractor’s general warranty and guarantee and requirements for the
Contract’s correction period.

b. Disclaimers and limiiations in specific materials and equipment warranties do not lint
Conlractor’s general warranty and guarantee, nor dees such affect or lumit Contractor’s
performance obligations under the correction period.

Material or equipment manufacturer’s standard warranty is pre-printed, written warranty

published by Htem's manufacturer and specifically endorsed by manufacturer to the entities

indicated in this Specifications Section’s Article 1.2.

Special warranty is written warranty that either extends the duration of materiat or

equipment manufacturer’s standard warranty or provides other, increased rights to Owner

and other beneficiaries (if any) of such warranty. ‘Where the Contract Documents indicate
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specific requirements for warrantics that differ from the manufacturer’s standard warranty
for that item, special warranty is implied.

B. Reguirements {or Special Warranties:

1.

b

4.

Submit written special warranly document that contains appropriate provisions and
identification, ready for signature by material or equipment manufacturer, Owner, and other
beneficiaries indicated in Article 1.2 of this Specifications Section. Submit draft warranty
with Submittals required prior to fabrication and shipment of the item from the Supplier’s
facility.

Manufacturer’s Standard Form: Medified 1o include Project-specific information and
property signed by preduct manutacturer and other entities as appropriate.

Specified Form: When specified forms for special warranties are included in the Contract
Documents, prepare written document, properly signed by item manufacturer, Owner, and
other beneficiaries indicated in Article 1.2 of this Specifications Section, using the required
form.

Refer to the Specifications for content and requirements for submitting special warranties.

1.5  IMPLIED WARRANTIES

A, Warranty of Title and Intellectual Property Rights:

1.

Except as may be otherwise indicated in the Contract Documents, implied warranty of title
required by Laws and Regulations is applicable o the Work and to materials and equipment
incorporated therein,

Provisions on inlelectual property righis, including patent fees and royalties, are in the
General Conditions, as may be modilied by the Supplementary Conditions.

B. Warranty of Merchantability:

1.

Notwithstanding any other provision of the Contract to the contrary, implied warranties of
merchantability required by Laws and Regulations apply 1o the materials and equipment
incorporated into the Work.,

C. Warranty of Fitness-for-Purpose:

I

[ B

imphed warranty of fitness-for-purpose for malerials and equipment to be incorporated into
the Work, for which specific malerial or features are indicated in the Contract Docuiments, 18
hereby disclaimed by Owner and Contractor.

When Supplier 1s aware of, or has reason to be aware of, specified malerials or features of
the Work that are contrary to the intended use, purpose, service, application, or environment
in which the material or item will be used, subinil request for interpretation in accordance
with Section 01 26 00 - Contract Modification Procedures. Where appropriate, such request
for interpretation shalf indicate the apparent discrepancy and propose appropriate,
alternative materials or eguipment.

1.6 COMMENCEMENT AND DURATION OF WARRANTIES

A, Commencenent of Warranties:

1.

2.

3

Contract correction period and Contractor’s general warranty commence as indicated in the
General Conditions, as may be modified by the Supplementary Conditions.

Suppliers’ standard warranties and special wwranties commence running on the date that
the associated item is cerlified by Engineer as substantially complete in accordance with the
Contract Documents. In no event shall special warranties commence running prior 1o
Engineer’s review and acceplance of special warranty Submitial for the item.

implicd warrantics commence in accordance wilk Laws and Regulations.

B. Duration of Warranties:

I.  Duration of correction period is set forth in the General Conditions, as may be modified by
the Supplementary Conditions.
2. Duration of Contractor’s general warranty and guaraniee is in accordance with Laws and
Regulations.
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3. Duration of Suppliers’ standard warranties ts in accordance with the applicable standard
walTanty document accepted for the Project by Engineer.

4. Duration of required Suppliers’ spectal warranties shall be in accordance with the
requirements of the Contract Documents for the subject item.

5. Duration of implied warranties shall be in accordance with Laws and Regulations,

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)
END OF SECTION
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SECTION 0178 39
PROJECT RECORD DOCUMENTS

PART 1 - GENERAL
L1 SUMMARY

A, Section Includes:

I.  Requirements for Project record documents, to supplement record documents reguirements
of the General Conditions, as may be modified by the Supplementary Conditions.
2. Contractor’s Superintendent’s Daily Record of Activities.
B. Scope:

I.

Contractor shall provide all labor, materials, equipment, and services to establish, maintain,
continuousty update, and submii to Engineer Project record documents and Daily Record in
accordance with the Conatract Documents.

C. Related Sections wnclude bul are not necessarily limiled to:

|

3.

Section 01 29 73 - Schedule of Values.
Section 01 29 76 - Progress Payment Procedures.
Section 0} 31 26 - Electronic Communication Protocols.

1.2 ADMINISTRATIVE REQUIREMENTS

A. Coordination:

I

2.

Obiain necessary field measurements and record all data required for Project record
documenis before covering up the Work or building on subsequent phases of the Work.
Promptly after obtaining measurements and information, record the data and information on
Project record documents.

Where a licensed, registered professional land surveyor is retained on the Project, whether
by Contractor or others, to perform field measurements and record other data for as-
constructed Project or Siie conditions, coordinate with such entity and schedule and perform
the Work accordingly. AHow surveyor sufficient time and proper conditions for performing
surveyor’s work. Assist the surveyor as necessary in performance of surveyor’s
responsibilities.

B. Monthly Status Evaluaiion:

1.

I

Nol less than once per month, as a condition precedent to submitting Application for
Payment, Contractor’s site superintendent will meet with either Engineer or Resident
Project Representative (RPR) at the Site to review status of Contractor’s Project record
documents and Daily Records.

When Engineer or RPR directs corrections to Project record documents, promptly make
such corrections on the Project record documents. Engineer’s or RPRs directions or lack
thereof do not in any way relieve or mitigate Contractor’s sole responsibility for the
accuracy, completeness, and clarity of Project record documents.

Requirements for review of record documents status as a condition precedent to progress
payments is in Section 01 29 73 - Schedule of Values, and Section (4} 29 76 - Progress
Payment Procedures.

1.3 QUALITY ASSURANCE

A, Qualifications:

1. Recorder of Changes and Field Conditions on Project Record Documents:

a. Contractor’s staff at the Site shall include not less than one person with suilable fraining
and drafling (drawing) expericnee to record on the Project record documents changes
made and field conditions encountered.
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B.

b. Recorder of changes and field conditions on the Project record documents shall possess
not less than two semesters of drafting (drawing) training in a classroom, either in high
school, college, or bona-fide vocational school,

¢.  Upon Engineer’s request, submit name of proposed recorder at the Site, resume’, or list
of relevant cxperience, and copy of eredentials of completion of such drafting
{drawing) course(s),

d. Iforiginal recorder of changes and field conditions is replaced, promptly advise
IEngineer and RPR in writing and submit to Engineer qualifications of proposed
replacement,

Samples of Similar Prior Work:

I.  Submit Samples of the personal work of Contractor’s designated recorder of changes and
field conditions on the Project record documents from not less than two prior projects of
similar type(s) of work at the Work. Submit copies of not less than two marked-up
drawings trom each prior project and copies of two pages of marked-up specifications from
cach prier project.

2. Samples shall be in the same form as proposed for the Project record documents. For
example, where Contractor intends to submif hand-drawn mark-ups of the Drawings and
Specifications, Samples shall be copies of hand-drawn markups. Where Contractor intends
to submit Project record documents in native (executable) file format (such as CAD files),
Samples shall be developed using the same software to be used in preparing the Project
record documents.

3. If original recorder of changes and field conditions is replaced by Contracior, replacement
recorder shall provide the same standard of work on Project record documenis as indicated
in the approved Samples,

1.4 SUBMITTALS

A.

Action Submittals: Submit the following:
1. Samples:

a.  Sample of field-recorded project record documents from prior projects, in accordance
with this Speciticalions section’s “Quality Assurance” Article, to establish quality and
style for markups of Project record documents. Submit within 15 days of the date the
Contracl Times commence running.

Informalional Submittals: Submit the following:
1. Qualificalions Statements;

a.  When requested by Engineer, submit qualilications of proposed recorder of changes
and field condittons for Project record documents at Contractor’s field office al the Sile,
Qualifications shall comply wilh the “Quality Assurance™ Article of this Specifications
SCCtion.

2. Daily Records:

a.  Shall include all activities by the Contractor and their subcontractors on the jobsile ina
format 1o be approved by Owner or RPR. This record will include but is nol Hmited to;
project information, day, Weather conditions, Hst ol subcontractor or self-performance
leams, the number and type of construction personnel for each sub-subcontraclor or
self-performances team, a description of all activities by each Sub-subcontracior or
Self-Team, 2 list of all equipment using at the job site, list of all material delivery, alist
of any probleins encountered, any other significant activity that occurs. A copy of each
daily report shall be uploaded to the Project Website no later than 9:00 a.m. of the
Tollowing workday. Failure 1o deliver daily reports is subject to withholding of the
monthly progress payment.

Closeout Submittals: Submit the following:
1. Record Documentation:
a, Prior 1o readiness {or final payment, submit o Engineer one copy of Project’s {inal
record documents and oblain Engineer’s acceptance of same. Submit complete record
documents; do not make partial Submittals without Engineer’s concurrence.
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b.  Submit the following Project record documents;

1) Record Drawings, including those issued via Addenda, Change Orders, Work
Change Directives, Field Orders, and allowance authorizations,

2)  Record project manual, including Specifications, indicating changes made via
Addenda, Change Orders, Work Change Directives, Field Orders, and allowance
authorizations.

¢.  Submit record documents with transmitial leiter on Contractor’s letterhead in
accordance with requirements in Section 01 33 00 - Submitial Procedures,

2. Certifications:

a. Record documents Submittal shall include ceriification, with original signature of
official autherized to sign legally binding contracts on behalf of Conlracior, reading as
[ollows:

) (Contractor’s legal/contractual entily name) has maintained, continuousty updated,
and submilied Project record documentation in accordance with the General
Conditions and Supplementary Conditions, Section 81 78 39 - Project Record
Documennts, and other elements of Contract Documents, {or the Sile name and
Project name. We certify that each record document submitied is complete,
accurate, and legible relative to the Work performed under our Contract, and that
the record documents comply with the requirements of the Conltract Documents.

By: | ] (signature)
Print Name: { i
Title: | ]
1.5 MAINTENANCE OF RECORD DOCUMENTS

A. Maiatain in Contractor’s field office, in clean, dry, legible condition, complete sets of the
following record documents:
I.  Drawings, Specifications, and Addenda;
2. Shop Drawings, Samples, and other Submittals, including records of test results, approved
or accepted as applicable, by Engineer;
3. Change Orders, Work Change Directives, Field Orders, allowance authorizations;
4. copies of all interpretations and clarifications issued;
5. photographic documentalion;
6. survey data; and
7. all other documents pertinent to the Work,

B. Provide fites and racks for proper storage and easy access to Project record documents. File
record documents in accordance with the edition of the Construction Specification Institute’s
MusterFormat used for organizing the project manual, unless otherwise accepted by Engineer or
RPR.

C. Promptly make Project record documents available for observation and review upon request of
Engineer, RPR, or Owner.

D. Do not use Project recerd documents for any purpose other than serving as Project record. Do
not remove Project record documents from Contractor’s field office without Engineer’s
approval,

1.6 RECORDING INFORMATION ON PROJECT RECORD DOCUMENTS

A. Recording Changes, Field Conditions, and Other Informalion — General:

1. At the start of the Project, label each record document 1o be submitted as, “PROJECT
RECORD” using legible, printed letiers, Letters on record copy of the Drawings shall be
two inches high,

2. Keep record documents current vonsistenl with the progress of the Work., Make entries on
record documents within two working days of receipt of inlormation reqguired 1o record the
change, field condition, or other pertinent information.
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Do not permanently conceal the Work until required information has been recorded for

Project record documents.

Accuracy of record documents shall be such thar future scarches for Hems shown on the

record documents may rely reasonably on information obfzined from Engineer-accepted

Project record documents.

Marking of Entrics:

a.  Use erasable, colored pencils (not ink or indelible pencily for marking changes,
revisions, additions, and deletions to Project record documents,

b,  Clearly describe the change by graphic line and make notations as required. Use

slraight edge to mark siraight lines, Writing shall be legible and sufficiently dark 1o

allow scanning of record documents inlo legible electronic {iles in “pertable document

formal” (.PDF) files,

Date each entry on record documents,

Indicaie changes by drawing 2 “cloud” around the change(s} indicated.

Mark initial revisions in red. In the event of overlapping changes, use different colors

for subsequent changes.

oo

B. Drawings:

I.  Record changes on copy of the Drawings. Submittal of Contractor-originated or -produced
drawings as a substifute {or recording changes on a copy of the Drawings is unaccepiable.

2. Record changes on plans, sections, elevations, schematics, schedules, and details as required
for clarity, accuracy, and compleleness, making reference dimensions and elevations (to
Project datum} for complete record documentation.

3. Record actual construction including:

a.  Depths of various elements of foundalion relative to Project datum,

b. Horizontal and vertical location of Underground Facilities referenced 1o permanent
surface improvements and Project elevation datum. For each Underground Facility,
including pipe futings, show and indicate dimensions to nol less than two permanent,
visible surface improvements.

¢. Location of exposed utilities and appurtenances concealed in construction, referenced
1o visible and accessible features of structure and, where applicable, to Project elevation
datum.

d. Changes in structural and archilectural elements of the Work, including changes in
reinforcing.

e. Field changes of dimensions, arrangements, and details,

f.  Changes made in accordance with Addenda, Change Orders, Work Change Directives,
Field Orders, and allowance authorizations.

g.  Changes in details on the Drawings. Submit additional details prepared by Contractor
when required to document such changes.

4. Recording Changes for Schematic L.ayouts:

a.  In some cases on the Drawings, arrangements of conduiis, cireuits, piping, ducts, and
similar items are shown schematically and are not intended to poriray physical layout.
For such cases, the final physical arrangement shall be determined by Contractor
subject to acceptance by Engincer.

b.  Record on the Project record docunents all revisions to schematics on the Drawings,
cluding: piping schematics, ducting schematics, process and instrumentation
diagrams, control and circuitry diagrams, electrical ong-line diagrams, motor control
cenler layouts, and other schematics when incheded in the Drawings., Show and
indicate actual locations of equipment, lighting fixtures, in-place grounding systen:, and
other peruinent dala.

c.  When dimensioned plans and dimenstoned sections or elevations on the Drawings show
the Work schematically, indicale on the Project record docunients, by dimensions
accurate 10 within one ineh i the field, centerline location of ilems of Work such as
conduil, piping, ducts, and similar ilems
1) Clearly idenlify each item of the Work by accurate notations such as “cast iron

drain”, “rigid electrical conduit”, “copper waterline”, and similar descriptions.
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5.

2)  Show by symbol or by note the vertical location of each item of the Work; for
example, “embedded in stab™, “under slab”, “in ceiling plenum™, “exposed”, and
similar designations. For piping not embedded, also indicate elevation dimension
relative to Project elevation datum.

3) Descriptions shall be sufficiently detailed to be related to the Specifications.

d.  Engineer may fiunish written waiver of requirenients relative 10 schematic layouts
shown on plans, sections, and elevations when, in Engineer’s judgment, dinzensioned
fayouss of Work shown schematically will serve no useful purpose. Do not rely on such
waiver(s) being issued,

Supplemientsl Drawings:

a.  In some cases, drawings produced during construction by Engineer or Contractor
supplement the Drawings and shall be included with Project record documents
submilted by Contraclor. Supplemental record drawings shall include drawings or
sketches that ave part of Change Orders, Work Change Directives, Field Orders, and
allowance authorizations and that cannot be incorporaled inlo the Drawings because of
space limitalions.

b, Supplemental drawings submitied with record drawings shali be integrated with the

Drawings and include necessary cross-references between drawings. Supplemental

record drawings shall be on sheets the same size as the Drawings.

When supplemental drawings developed by Contractor using computer-aided

drafting/design (CAD), building information models (BIM), or ¢ivil information

medels (CIM) sofiware are to be included in record drawings, submit electronic fites
for such drawings in accordance with Section 01 31 26 — Electronic Cominunication

Pretocols, as part of record drawing Submiital. Label such files, “Supplemental Record

Drawings”, including with Contractor’s name, Project name, and Contract designation.

L

€. Specifications and Addenda:

i.

Mark each Specifications section o record:

a. Manufacturer, trade name, catalog number, and Supplier of each material and
equipment item fumished.

b. Changes made by Addeadum, Change Orders, Work Change Directives, Field Orders,
and allowance authorizations.

1.7 ELECTRONIC POCUMENTS FURNISHED BY ENGINEER

A. CAD, BIM, or CIM {iles of the Drawings will be furnished by Engineer upon the following
conditions:

i.

Contractor shall submit to Engineer a letter on Contractor letterhead requesting CAD, BIM,
or CIM files of the Drawings and indicating specific definition(s) or description{s) of how
such Electronic Documents will be used by Contractor, and specific description of benefits
to Owner (ncluding credit proposal, if applicable} if the request is granted.

Engineer does not guaraniee that Electronic Documents are available in the format(s)
requested by Contractor. Some projects may have Drawings developed using only CAD
software instead of BIM or CIM software. Engineer will not create BIM or CiM files for
Contractor if such files do not ajveady exist.

Contractor shall sign Engineer’s standard agreement with Contracior for for release of
Electronic Documents and shall abide by the provisions of such agreement for release of
Electronic Documents.

Layering system incorporated in CAD, BIM, and CIM files shall be maintained as
fransmilted by Engineer. CADD, BIM, and CIM files transmitted by Engineer containing
cross-referenced files shal not be bound by Contractor, Drawing cross-references and paths
shall be maintained. 1I Contractor alters layers or cross-reference files, Contractor shall
restore all layers and cross-references prior lo submitting Project record documents to
Engineer.

Contractor shall submit Project record drawings te Engineer in same CAD, BIM, or CIM
format that liles were furnished to Contracior,
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B. Microsoft Word files of Specifications:

I.  Requirements for Engineer’s potential release of word processing files of the Specifications
or other written documents in native Tormat are the same as those for Drawings.,

2. When Specifications are released in native format, Contractor shall submit record
specifications in the same format, with all changes tracked using Microsoft Word's “track
changes” feature,

3, Do not modify the formatting of the native files furished by Engineer. 1f formatting
changes are made without Engineer’s authorization, remedy the formatiing to the same
condilion and status as when the files were first delivered Lo Contractior. Such remedy shall
be at Contracior’s expense,

4. Comply with all requirements of this Specifications section regarding record specilications,
5. After delivery of record specifications Submiltal to Engineer, deleie from Contractor’s files
the native word processing files. Contraclor may retain a PDEF version of such files for

Contractor’s records.

PART 2 - PRODUCTS - (NOT USED}

PART 3 - EXECUTION - {NOT USED)

END OF SECTION
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PART 1 -

SECTION 017843
SPARE PARTS AND EXTRA MATERIALS

GENERAL

1.1 SUEMMARY

A, Section Includes:

1. Administrative and procedural requirements for furnishing spare parts, extra malerials,
maintenance supplies, and special tools required for maintenance (collectively, “spare parts
and extra materials”™) required by the Contract Documents.

B. Scope:

I.  Contractor shall furnish spare parts, extra materials, and associated information, for
materials and equipment furnished in accordance with the Contract Documents. Furnish
such Hems in accordance with the requirements of this Specifications section and the
Specifications sections in which such items are indicated.

2. Contractor is fully responsible for loss and damage to spare parts and extra materials until
such items are received by Owner.

3. Promptly replace spare parts and extra materials fumished by Owner to Contractor for use

in remedying defective Work.

C. List of Spare Parts and Extra Materials:

I.

Witl: the Shop Drawings and product data Submittals for each Specifications section, submit
a complete listing of spare parts and exira materials necessary for maintenance for two years
of operation, together with unit prices in current United States funds, and source(s) of
supply for each.

Also include listing of spare parts and extra materials, with pricing and sources, in the
operations and maintenance data submitted in accordance with Section 01 78 23 - Operalion
and Maintenance Pata.

1.2 SUBMITTALS

A, Maintenance Material Submittals: Fumish and submit the following:

I.

Spare Parts and Extra Materials:

a.  Furnish to Owaer in accordance with requirements of this Specilications section, and
the Specifications section in which the spare parts and extra malerials are specified,

Transfer Documentation: For each delivery of spare parts and extra malerials, submit to

Engineer the following:

a.  Submit, on Contractor’s letlerhead, a letter of iransmitial for spare parts and extra
materials furnished under cach Specitications section, Letler of transmitial shall
accomparny spare parls and exira materials. Do not furnish letter of transmitial separate
[rom associaled spare parts and extra malerials.

b.  Furmsh (hree original, identical, signed letters of transmittal for each delivery of spare
parts and extra matenals furnished under each Specifications section. Upon delivery of
specified quantities and types of spare parts and extra materinls to Owner, designated
person from: Owner wall countersign each onginal tetter of transmitial indicating
Owner’s receipt of spare parts and extra matertals in the guantity, type, and quality
required by the Contract Documents. Owner or facility manager will retain one
fullysigned original, Contractor shall subiait one fully signed original to Engineer.
Contractor shali retain one fully signed original for Contractor’s records.

¢. Letter of transmittal shall include the following:

1)  Information required for letters of transmiital in Section 03 33 60 - Submirtal
Procedures.
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3

Transmittal shall list spare parts and extra materials furnished under the associated
Specifications section. indicate each individual part, material, equipment item,
tool, and product and the associated quantity furnished,

3 include space for countersignature by Owner as folows: space for signature, space
for printed name, space for signuatory’s title, and date.

1.3 DELIVERY, STORAGE, AND HANDLING

A, Packaging and Labeling of Spare Parts and Extra Materials:

1.

2.

Furnish spare paits and exira materials in manufaclurer’s unopened cartons, boxes, crates, or
other original, protective covering suitable for preventing corrosion and deterioration.
Protect and package spare parts and extra materials for maximum shelf tife normally
anticipated by manufacturer.

Packaging ol spare paris and exira materials shall be clearly marked and identified with
name of manufacturer, applicable material or equipiment, part number, part description, and
part location in the equipment or syslem.

B. Storage Prier to Delivery to Owner:

i.

Prior to furnishing spare parts and extra materials to Owner, store spare parts and extra
malerials in accordance with the Contract Documents and manufacturers” wrilten
recommendations,

C. Procedure for Delivery to Owner:

1.

2.

Deliver spare parts and extra materials to Owner’s permanent storage rooms at the Site or
arca(s) at the Site designated by Owner.

When spare parts and extra materials are delivered, Contractor and Owner will mutually
inventory the spare parts and extra materials delivered to verify compliance with the
Contract Documents regarding quantity, part numbers, and quality.

Additional procedures for delivering spare parts and extra materials to Owner, if required,
will be develeped by Engineer and complied with by Contracter,

Contractor shall reimburse Owner for all costs and expenses incurred by Owner, including
professional services, for delivery of inadequate, incorrect, or defective spare parts and extra
materials. Owner may withhold such amounts from payments due Contractor via set-0ffs in
accordance with the Contract Documents.

D. Delivery Tiine and Eligibility for Payment:

i.

2.

Deliver to Owner spare parts and extra materials prior to date of Substantial Completion for
materials and equipment associated therewith.

Do not deliver spare parts and extra materials before commencing startup for associated
matertal or equipment.

Spare parts and extra materials are not eligible for payment until delivered to Owner or
facility manager and Contracior’s receipt of Owner’s countersignature on letter of
fransmittal as required in this Specifications section.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 79 23

INSTRUCTION OF OPERATION AND MAINTENANCE PERSONNEL

PART 1 -

GENERAL

1.1 SEMMARY

A, Section Includes:

1. Administrative and procedural requirements for instruction of operation and maintenance
persomel,

2, Qualifications requirements for Suppliers’ training persormel.

3. General requirements for training.

4. Schedule of required training sesstons.

B. Scope:

I.  Contractor shall fumish services of Suppliers’ operation and maintenance training
specialists to instruct Owner’s personnel in recommended operating and maintenance
procedures for materials and equipment furnished, in accordance with the Contract
Documents.

2. Each Supplier shal provide a combination of classroom and field waining at the Sie, unless

otherwise required elsewhere in the Contract Documents.
Owner reserves the right to record traming sessions on video for Owner’s later use in
instructing Owner’s peysonnel,

1.2  ADMINISTRATIVE REQUIREMENTS

A. Scheduling of Training Sessions:

i.

[ ]

Cieneral:

a. Conlractor shall coordinale training services with checkout, startup, and initial
operation of malerials and equipment on days and times, and in manner, accepiable 10
Owner, in accordance with the Contract Documents.

b.  Training may be required outside of normal business hours to accommodalte schedules
of operation and maintenance personnel. Provide training services at the reguired days
and times at no additional cost to Owner.

Prerequisites to Training:

a. Training of facility operation and maintenance personnel shall commence after
preliminary operation and maintenance data has been submitted and accepted by
Engineer, and the Work required in Section 01 75 00, Checkout and Startup Procedures,
is complete.

b.  Atoption of Owner or Engineer, training may be allowed to take place before, during,
or after checkout and startup of materials and equipment.

Training Schedule Submital;

a.  Tramming Schedule Reguired: Contractor shal! prepare and submit proposed training
schedule for review and acceptance by Engineer and Owner. Proposed training
schedule shall show and indicate alf training required in the Contract Documents and
shall demonstrate compliance with specified training requirements reiative to pumber of
hours of training for vanous elements of the Work, number of traiming sessions, and
scheduiing,

b, Training Schedule Coordination: When Project has multiple prime contracts, prime
Conlractors shalt comply with this Specifications section. All prime Contractors shall
coordinaie wilk the General Coalractor in developing a single training schedule
Submittal for the entire Project, to be submitted by General Contractor. Al prime
Contractors shall implement training in accordance with the approved training
schedule.

¢. Timing of Tramming Schedule Submittal: Submit initial training schedule not less than
60 days belore scheduled start of first training session. Submil final traimng schedule,
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incorporating revisions in accordance with Engineer’s comments, not later than 30 days
prior to starting the first training session.

d.  Ownerreserves the right to modify personnel availability for training in accordance
with process or emergency needs at the facitity.

B. Training Scheduling Conference:
1. Prior to preparing initial training schiedule Submittal, schedule and hold training scheduling
conference at the location where progress meetings are held, to review:
Training requirements indicated in the Contract Documents.
Work 1o be completed prior to commencing training.
Work progress and Progress Schedule relative to startup and training.
Scheduling constraints for Owner’s personnel, relative to days and times of training
sessions.
Preferred days for training.
Location where training will be performed and facilities available.
Required Submittals relative fo traiming.
1. Other issues relative to training of operation and maintenance personnel.
2, Attendance is mandatory for the following:
a.  Contractor’s project manager,
b.  Contractor’s Site superintendent,
Project manager of Subcontractors responsible for furnishing materials and equipment
for which training of operation and maimtenance personnel is required,

aenoe

7 rh o

d. Supplicrs invited by Conlractor,

¢.  Engineer.

£ Resident Project Representative (RPR).

g. Owner's Site Representative (OSR).

h. Facility manager’s stall responsibie for training coordination, and staff responsible for

scheduling operation and maintenance personnel.
3. Ifadditional information must be developed lo adequately cover agenda items, reconvene
conference as soon as possible.
4. Contractor shall prepare minutes summarizing the discussions of conference, decisions
made, and agreements and disagreements, and distribute the minutes to each conference
attendee and others as appropriate.

1.3 QUALITY ASSURANCE

A, Qualifications:
I.  Supplier’s Instructors:

a.  Shall be factory-trained by manufacturer of material or equipment.

b. Supplier's instructors shall be proficient and experienced in performing training of the
types required.

¢.  Instructors shall be proficient, clear, and eastly understandable in spoken and written
English language.

d.  Qualifications of instructors are subject to acceptance by Engineer. 1f Engineer does
not accept qualifications of proposed mstructor, provide services of replacement
mstructor with acceptable qualifications.

1.4 SUBMITTALS

A, Action Submittals: Submit the following:

1. Trzining Schedule: Detailed schedule of training sessions, demonslrating compliance with
nuniber of trainmg sessions, howrs required in the Contract Documents, and complying with
the Conlract Times. Submit training schedule Submiltals in accordance with thme frames
specified in this Specilications section.

B. Informational Submittals: Submit the following:

I. i.esson Plan: Acceptable lesson plan for training on each material or equipment item, in

accordance with Table 01 79 23-A and the Contract Documents. Lesson plan shall comply
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with reguirements of this Specifications section as may be supplemented by Specifications
sections where materials and equipment are specified. Include with lesson plan copy of
handouts that will be used during training sessions. Submit lesson plan Submittals
accordance with time frames specified in this Specifications section.

o]

Quualifications:
a

Credentials of Supplier’s proposed operation and maintenance instructor(s).

Credentials shall demonstrate comphiance with requirements of this Specifications
section and shall include brief resume’ and specific details of instructor’s operating,
maintenance, and training experience relative to the specific material and cquipment for
which instructor will provide training.

3. Minutes of tzaining scheduling conference.

C. Closeout Submittals: Submit the following:
1. Trainee sign-in sheets for each training session. Submit to Owner’s training coordinator
with copy to Engineer.

1.5  LESSONPLAN

A, Supplier’s lesson plan shall describe specific instruction topics, system components for which
traiming witl be provided, and training procedures. Handouts, if any, to be used in training shall
be included with the {esson plan, Describe in lesson plan “hands-on” demonstrations planned
for training sessions.

B. Submit acceptable lesson plan not fess than 21 days prior to starting associated training.

C. Indicate in lesson plan estimated duration of each training segment,

D. Lesson plan shall include the following:
I.  Material and Equipment Overview (required for all types of operation and maintenance
training):

.

b.
c.

e
f.

Describe material and equipment’s operating (process) function and performance
objectives.

Describe material and equipment’s fundamental operating principles and dynamics.
Identify equipment’s mechanical, electrical, and electronic components and features.
Group related components inte subsystems and describe function of subsystem and
subsystem’s interaction with other subsystems.

Identify all support materials and eguipmenl associated with operation of subject
cquipment, such as air intake filters, valve actuators, motors, and other appurtenant
iems. and equipment.

Identify and describe safety precautions and potential hazards relaied to operation.
Identify and deseribe in detaif safety and control interlocks.

2. Operations Personnel Training:

.

h.

Malerial and Equipment Overview: As described in Paragraph 1.5.D.1 of this

Specifications section.

COperation:

1) Describe operaling principles and practices.

2) Describe routine operating, startup, and shutdown procedures.

3) Describe abnormal or emergency startup, operating, and shutdown procedures that
may apply.

4) Describe alarm conditions and responses to alarms.

5) Describe routine monitoring and recordkeeping procedures.

6) Describe recommended housckeeping procedures.

Troubleshooting:

1) Describe how to determine if corrective maintenance or an operating parameter
adjustment is required.

3. Mechanical Maintenance Training:

i,

Material and Equipment Overview: As described in Paragraph 1.5.D.1 of this
Specifications section.
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b. Material and Equipment Preventive Maintenance:
1) Describe preventative maintenance inspection procedures required 1o
a) Inspect materials and equipment in operation.
b} Identify potential trouble symptoms and anticipate breakdowns.
¢)  Forccast maintenance requirements {predictive maintcnance},
2)  Define recommended preventative maintenance intervals for each component.
3)  Describe hubricant and replacement part recommendations and limitations.
4) Describe appropriate cleaning practices and recommend intervals.
5)  identify and describe use of special tools required for maintenance of materials and
equipment,
6) Describe component removal, installation, and disassembly and assembly
procedures.
7) Perform “hands-on” demonsiralions of preventive mainlenance procedures,
8) Describe recommended measuring instruments and procedures, and provide
instruction on nlerpreting aligmnent measurements, as appropriate.
9) Define recommended torguing, mounting, calibrating, and aligning procedures,
telerances, and setiings, as appropriate.
10} Describe recommended procedures to check and test equipment following
corrective maintenance.

¢. Troubleshooting:

1) Define recommended systematic troubleshooting procedures.

2)  Provide componem-specific troubleshooting checklists.

3) Describe applicable materials and equipment testing and diagnostic procedures to
facilitate froubleshooting.

4)  Describe common corrective maintenance procedures with “hands-on”
demonstrations.

4.  Instrumentation/Controls and Electrical Maintenance Training:
a.  Malerials and Equipment Overview: As described in Paragraph 1.5.1.1 of this

Specifications section.

b. Preventative Maintenance and Troubleshooting of Instrumentation and Conlrol
Systems: Engineer may grant waiver(s) to allow all training for a given system to be at
the location of Qwner’s training facility,

Preventalive Maintenance and Troubleshooling of Olher Electrical Systems: In
accordance with requirements for Paragraph 1.5.D.3 of this Specilicalions section.

1.6 TRAINING AIDS

e

A. Supplier’s instructor(s) shall incorporate fraining aids as appropriate 1o assist in the insiruction,
Provide handouts ol lext, tables, graphs, and illusirations as required. Other appropriate training
aids include:

I.  Audio-visual aids, such as videos, Microsoft PowerPoinl presentations, overhead
transparencies, poslers, drawings, diagrams, catalog sheets, or other items.

2, Eguipment cutaways and samples, such as spare parts and damaged equipment.

3. Tools, such as repair tools, customized tools, and measuring and calibrating instruments.

B. Handouts:
1. Supplier’s instructor(s) shall distribute and use desceriptive handouts during training.
Customized handouts developed especiatly for fraining for the Project are encouraged.
2. Pholocopied handouts shali be good quality and completely legible.
3. Handouts shall be coordinaled with the instruction, with frequent relerences made 1o the
handouls.
4. Provide not less than 15paper copies of each handout for each lraining session.

C. Audio-Visual Equipment: Training provider shall provide audio-visual equipment required for
training sessions. I suitable equipment is avaiable at the Site, Owner may make available
facility’s existing audio-visual equipment; however, do net count on facility’s existing audio-
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visual equipment, if any, being available. Audio-visual equipment that training provider shall
provide, as required, inchudes;

I. Laptop compuser, presentation software, and suitable projector.

2. Power cords, power strips/surge protectors.

3. Asreguired, extension cords, HDMI cables and other video cabling, and spare bulb for
projector.

4. Laser pointer/stideshow remote controller with extra battertes,

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
31 TRAINING DELIVERY

A. Training Delivery — General:

1. Instructors shall be fully prepared for the training sessions. Training delivery shall be
conununicative, clear, and proceed according to lesson plan accepled by Engineer, with
lesson content appropriate for trainees. H Owner or Engineer deems that training delivery
does not comply with the Contract Documents, faining shall be postponed, rescheduled,
and re-performed in accepiable manner at no additional cost to Owner.

2. Trainee Sign-in Sheets: in format acceptable to Owner, furnish sign-in sheet for trainces for
cach session. Sign-in sheets shall include the Project name; materials, equipment, or system
for which training was provided; and type of training {e.g., operations, mechanical
maintenance, instrumentation/controls and electrical maintenance, or other), and full name
and operator license number (when applicable) of cach trainee. Upon completion of
training, submit copy of each sign-in sheet as indicated in Article 1.4 of this Specifications
section.

B. “Hands-on” Demonstrations:

1. Suppliet’s instruclor(s) shall present “hands-on” demonstrations of operation and
maintenance of materials and equipment for each training session, in accordance with lesson
plan accepted by Engineer.

2. Contractor and manufacturer shalt furnish tools necessary tor demenstrations.
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SECTION 01 81 10
WIND AND SEISMIC DESIGN CRITERIA

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

1. The following types of design criteria for the Project, including Work designed by (a)
Engineer and {b) delegated design professional{s) retained by Contractor, Subceontraclor, or
Supplier and submiited for Engineer’s approval under the Contract:

a.  Wind loading.
b, Seismic.

B. Scope:

1. Certain Work, expressly indicated, shall be designed, fabricated, and installed in accordance
with the wind and seismic requirements of this Section and Laws and Regulations
(including applicabie building codes).

2. Fhis Section applics to all the Work, Where wind and seismic design criteria indicated in
this Section conflict with wind and seismic design critena set forth elsewhere in the
Contract Documents, the more-stringent loading and requirements shall govern, unless
clarified in writing by Engineer. Obtain Engineer’s wrilten interpretation or clarification of
conflicts prior to performing the subject design and other associated Work,

3. Coentracior shall provide all labor, malerials, equipment, wols, professional services, and
incidentals to provide wind and seismic design for the Work,

4. Such Work includes, but is not necessarily limited to, the folowing:

a. Anchorage ol mechanical and electrical equipment and systems.
b.  Anchoerage ol supports for piping, electrical conduits and cable trays, and sinular Work.
c. Work requiring delegated professional design for the final, completed Project.

C. Related Reguirements: Include but are not necessarily limiled to:
1. Section 01 3573 - Delepated Design Procedures.
2. Section 40 45 07 — Pipe Support Systems.

1.2 ADMINISTRATIVE REQUIREMENTS

A, Coordination:
1. Coordinate all wind and seismic design required of Contraclor for the Work,

1.3 QUALITY ASSURANCE

A. Relerenced Standards:
1. American Society of Civil Engineers / Structural Engineering Instilute (ASCE/SEI):
a.  7-16, Minimum Design Loads and Associated Crleria for Buildings and Other
Structures.
2. When referenced standards conflict, the most-stringent governs, unless specifically
indicated otherwise 1 the Contract Documents or unless approved otherwise in writing by
the Engineer.

1.4 SUBMITTALS

A. Action Submittals: Submit the following as part of ihe Submitlals required in Divisions 02-49
Specifications that requive wind and seismic delegated designs:
I. Delegated Design Professional’s “Instruments of Service™ Submittals:
a. Delegated design professional’s “certification of compliance” required by Section 01 35
73 - Delegated Design Procedures, regarding structural calculations:
1) indicate compliance with performance and design criteria indicated in the Contract
Documents.
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B.

2) indicate compliance with specific reference standards indicated in the building
code and the associated Contract Documents,

3)  indicate other information required for “certification of compliance” in accordance
with Section 01 35 73 - Delegated Design Procedures,

Informationat Submittals: Submit the following as part of the Submittals required in Divisions

02-49 Specifications that require wind and seismic delegated designs:

I.  Delegated Design Professional’s Caleulations:

a.  Such calculations shall include delegated design professional’s seal, signature, and date
and are to indicate the following, which will not be reviewed by Engineer except for the
timited purpoeses indicated in Section 01 35 73 - Delegated Design Procedures:

1) indicate basis of design and lateral analysis as necessary and required to derive
each loading and to indicate system stability, including compatibility of deflections
and compatibility with allowable soil parameters, as applicable.

2)  Indicate desipn lead to each connection to structure {(where connection will atfach
to or interface with, or supported by, elements designed by Engineer).

3)  indicate and provide complete lateral load resisting system that transfers ali wind

and scismic loads through load path 1o ground.

2, Shop Drawings and Product Data Approved by Delegated Design Professional: The
following are required but will be reviewed by Engineer only for the limited purposes
indicated 1 Section 01 35 73 - Delegated Design Procedures:

&, Shop Drawings showing and indicating proposed wind and seismic controls Work
destgned by delegated design professional.

b.  Product data showing and indicaling proposed wind and seismic controls Work
designed by delegated design prolessional.

PART 2 - PRODUCTS
2.1 GENERAL DESIGN CRITERIA FOR WIND AND SEISMIC

Al
B.

This Article 2.1 applies 10 wind and seismic design criteria.

Design by delegated design professional retained by Coniractor, Subcontractor, or Supplier shall

comply with;

1. Performance and design criteria indicated in the applicable Contract Documents, including
thig Seclion,

2. Laws and Regulations, including applicable building code.

3. Applicable reference standards indicated in the Contract Documents,

Risk Category: 1I1.

I.  Design in accordance with building code load combinations for, at Contractor’s option,
either service level or factored level.

2. Mechanical and electrical equipment and systems loads are dead loads, except where
mechanical elements, such as piping and tanks, are filled with material such as Iiquid or
sturry (in which case the dead load of the pipe’s or vessel’s contents shall also be included).

2.2 WIND DESIGN CRITERIA

A,

B.

Wind Design Load Criteria:

1. Basic Design Wind Speed: V = 111 miles per hour.

2. Allowable Stress Design wind speed: Vasp = 86 miles per hour
3. Exposure Category: C.

4. Building description for wind design 1s Enclosed.

Wind forces must be resisted by direct load transfer through fasteners to wind-resisting elements.
o not use connections that employ friction to transfer wind forees.

2.3 SEISMIC DESIGN CRITERIA

A,

Seismic Design Load Criteria;
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I.  Design spectral acceleration at short period: Sps = 0.095g.

2. Design spectral acceleration at I-second period: Spy = 0.0564.

3. Importance Factor: le = 1.25.

4. Beismic Design Category: A.

5. Component or system amphification factor, (ap) and component response modification factor
(Re¥: Inaccordance with ASCE 7-16, Tables 13.5-1 and 13.6-1.

6.  Component Importance Factor:

a. Al Components: [y = 1.00,

B. Seismic forces must be resisted by direct load transier through fasieners to seismic-resisting
elements. Do not use connections that employ friction fo transfer seisimic forces.

PART 3 - EXECUTION - (NOT USED)

END OF SECTION
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SECTION 01 81 33
CYBER SECURITY REQUIREMENTS

PART 1 - GENERAL
1.1 SUMMARY

A, Section includes:

1. General requirements for cyber security measurcs applicable to all the Work.

2, Requirements to furnish to Owner copy of code and configuration files, passwords, physical
keys for monitoring and control systems, and configuration files in accordance with the
Contract Times and other reguirements of the Contract Documents.

3. General requirements for microprocessor-based equipment.

B. Scope:

1. This Section indicates cvber security requirements applicable to all equipment, controls,
devices, and other items furnished to Owner and Owner-furnished items modified as part of
the Work, containing microprocessor-based systems and that will be (as part of the Work) or
can be (in the future, not as pan of the Project) connected to Owner’s network or the
Internet. Such items include but are not limited to the following: programmable logic
controdlers (PLC), programmable avtomation controliers (PAC), remole termuinal units
(RTU), distributed control units (DCU), direct digital controls (DDC), operalor interface
termunals {OIT), and human-machine mterfaces (HMID),

2. This Seclion applies regardless of whether the subject Hems were furnished or modified by
Contractor, Subcontractor, or Supplier of any tier.

C. Related Requirements: Include, but are not necessarily limited to:
1. Section 81 31 26 - Electrenic Communication Protocols.

1.2 REFERENCES

A, Terminology:
1. Terminology indicated below are not defined terms and are not indicated with initial capital
letters, buf when used in this section have the meaning indicated below:

a.  "Code and configuration files” mean any and all code or equipment configuration
backup files, whether created by or for Contractor, Supplier, or Subconiractor, needed
for Owner or facility manager to restore equipment and systems 1o final condition of
cquipment and systems prevailing at the time of Substantial Completion. Code and
configuration files do not include original equipment manufacturer (OEM) software’s
underlying proprietary code such as firmware or operating system code. For example,
for variable frequency drives (VED), the conliguralion file of parameters of cach
individual VFD furmshed or modilied under the Project is required However, the
OEM’s source code that ruas the VFD firmware need not be fumished to Owner or
{acility manager.

1.3 SUBMITTALS

A. Action Submittals: Submit the following:
I. Shop Drawings: Submil the following before fumishing to Engineer Shop Drawings and
product data Submittals for such devices under other Divisions of the Specifications.
a. Preliminary asset inventory of networked componenis furnished as part of the Work or
meodified as part of the Work:

1)  Notwithstanding the requirements of Section 01 31 26 — Electronic
Communication Protocols, subniit in native (executable) Microsoft Excel
spreadsheet format.

2y Coordinate with the Owner or Engineer to determine the preferred method of
delivery to assure security of information contained in asset inventory.
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3) Submittals shall include the following for each device:
a)  Device identification designation.
by Munuficturer.
¢) Model number.
dy  Device use description,

b.  Network Diagrams:

1) Notwithstanding the requirements of Section 01 31 26 — Electronic
Communication Protocols, submit in native (executable) file format, and the
format required by Section 01 31 26 — Electronic Communication Protocols,

2) Coordinate with Owner, facility manager (if other than Owner), or Engineer to
determing the preferred method of delivery Lo assure security ol information
contained in network diagrams,

3) Logical Network Diagramis); Show informaltion flow through nelwork(s), and
include:

a) Major network devices, subnets, and virtual local area networks (VEAN).
b} Include all wireless communication devices.
¢) Indicate the following information for each networked device:

(1) Device identification designation.

2) Device description.

{3) Manufacturer and modet number.

{4) MAC address.

{5) iP address.

{6) Ports and Protocols

4) Physical Network Diagram(s): Show all physical network components, ports,
protocols, connections, and cables. Show or indicate all wireless communication
devices.

5)  Draft software and configuration files for ali programmable or configurable
devices

B. Close-out Submiitals: Submit the following:

1. Password Turnover: Fumish Submittal and obtain Owner’s acceptance of the following not
later than requesting inspection for Substantial Completion:

a. Coordinate with Owner to securely transmif directly to Owner list of usernames and
passwords applied to replace factory and Supplier’s defaulis.

2. Final Network-Capable Device Asset Inventory: Furnish, as unlocked, editable Microsoft
Excel file listing all network-capable devices furnished or modified under this Section. List
shall include: Oblain Engineer’s acceptance of required Submittal not later than requesting
inspection for Substantial Completion.

a.  Device identification designation.

b.  Device location (in network and physical location).

c. Manufacturer name.

d. Product name and model designation,

¢ Manufacturer’s sertal number on device,

£ MAC address {(when device 1s [P-addressable).

g, TP address (when device is iP-addressable).

h. Edilion or revision number of installed firmware or operating system,

3. Backup of applicalion soltware prepared specifically for the Project: Furnish direcily 1o
Owner via secure transmission method acceplable to Owner Electronic Docuiment copy of
each sofiware application and equipment conliguration file necessary for Owner to restore
systemn functionalily afler a syslem disaster or other such event. Oblain Engineer’s
acceptance of the following Submittals promptly afier factory aceepiance testing and prior
to delivery of factory-tesied items to the Site:

a. Soltware source code prepared specifically for the Project for each PLCs HMI, OfT,
and other such devices.

b.  Configuration files, encryption information, and other sensitive information for the
Work.
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¢. Code and systems shall not be hidden or protected by encryption, passwords, or other
means without furmishing such passwords or access to Owner’s or facility manager’s (if
other than Owner), designated personiel.

Record Documentation: Obtain Engineer’s acceptance of the following Submittals promptly

after factory acceptance testing and prior to delivery of factory-tested items to the Site.

include copies of record documentation Submitials accepted by Engineer in final operation

and maintenance manuals required.,

. As-Manufactured Network Diagrams

The Work will not be eligible for inspection for Substantial Completion ualil all Closeout

Submittals required under this Section, are aceeptable to Owner or Engincer, as applicable.

i code and configuration {iles are modified {or any reason following Subslantial

Completion, furnish revised code and configuration {ies prior lo requesting inspection for

final completion,

1.4  COPIES OF PROGRAM CODE AND CONFIGURATION FILES

A. Copies of Program Code and Contiguration Files - General:

L.

2.

Submit as Electronic Documents only. Paper Submittals are not required for program code
and configuration files.

Fites shall be securely transferred with Hmited distiibution as requested by Owner 1o protect
sensitive information. Provide proof of file transfer for Submittal record purposes.

in accordance with the Contract Documents, following Substantial Completion, Owner and
facility manager, if any, shall have right to: {a) modify pregram code and configuration
files, (b) update software and firmware, {c) revise system security settings, such as
passwords, 1P addresses, and other security settings, and (d) implement related
modifications, without restriction or interference from Contractor, Subcontractor, Supplier,
and others.

Owner and facility manager, if any, agree to use program code and configuration files only
with Owner’s facilities, as may be transferred to Owner’s successors and assigns.

Owner and facility manager, if any, will not be subject to any Supplier-requested non-
disclosure agreement that is not part of the Contract Documents,

Engineer will not distribute program code and configuration files obtained under the Project,
except in exchanging such files with Owner, facility manager, or their successors and
assigns, Engineer will not be party to any Supplier-requested non-disclosure agreement,

B. Configuration Files:

J.

3

Submit copies of system configuration files prepared for the Project, such as setpoinis for
progranrmabie controllers, facHity SCADA display configurations, and strilar
configuration files,

Submit as separate files configuration files for each separate controt and monitoring device
for which configuration files are furnished. Clearly distinguish the device(s} associated with
each file.

Contractor (including Subcontractors and Suppliers) is net responsible for configurations
and control setpoints subsequently changed by Owner, facility manager, or others for whom
either is responsible, when such changes were not in accordance with Supplier’s written
reconimendations and operation and mainlenance instructions,

C. Program Code:

I.  Submit copies of program code for programmable logic controliers (PLCY, human-machine
interfaces (HMI), operator interface terminals (O1T), and other progranumable controfiers,
subject to the following:

a.  Submit only program code prepared specifically for the Project, including facility-
specific program code. Program code normally furnished by equipment manufacturers
for operation of their own equipment and systems is exempt from this provision and
necd not be submitted.

b. Third-party, licensed, commercially available software (such as, but not limited to,
Microsoft operating system software sold at retail, commercial SCADA system
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software platforms, and PLC programming software) is excluded from requirements of
this Article. Furnish copies of commercially available, licensed, third-party software,
where required, in accordance with the Contract Documents,

2. Submit annotated copies of complete PLC software programs;

a.  In nattve-format file including all applicable formats (e.g., Jadder logic, function block
diagram, sequential function chart, instruction list, structured text} iy which the code is
normally furnished.

b, In PDF-format Aile with fully annotated PLC code that can be read without the native
configuralion and programming environment,

3. Format Requitementls:

a. For ladder diagram logic, include complele cross-referencing of all logic elements.
Annotate clements with clearly understandable tags or deseripiive labels.

b, For [unction block diagram, label each tunction block witl underslandable 1ags or

descriptive labels. Indicate purpose and action of each function block,

For sequential funclion chart, indicate extensive comments for each step Lo describe

program slep function.

d. For instruction list and structured text, indicate extensive comments for each program
tine to describe program line function.

4, Subinit complete PLC, PAC, DCU, DDC, RTU, and similar items, listing of alt input/output
address assignments, tag assignments, and pre-set constant values, with functional point
descriptions.

5.  Submit complete manufacturer’s program code manuais.

LE

PART 2 - PRODUCTS
2.1 EQUIPMENT AND SYSTEMS

A, Controls:

1. Equipment furnished shall be current and not be obsolete or subject to a manufacturer’s end-
of-tife notice of less than two years after Substantial Completion.

2. Submil Suppliers’ end-of-life notices, if any, for equipment as part of Shop Drawing or
product data Submittal for the subject stem.

3, Demands for non-disclosure agreements (NDAs) or other measures that would restrict or
prevent Owner and faciity manager (if other than Owner) from oblaining or using
information, licenses, operalional ard performance data, and software are unacceplable,

PART 3 - EXECUTION
31  EXAMINATION

A, lostallieg the Work constitutes Contractor’s approval of conditions existing at the time the Work
18 performed, including, where applicable, existing code and configuration files that atfect the
Work associated with cyber-security procedures.

3.2 INSTALLEATION

A, Installation Reguirements:
I.  Limit distribution of information on Owner’s and facility manager’s (if other than Owner)
system to the fewest number of essential personnet necessary. Do not make such
information available, in any way, on systems or media that may be accessible by others.

3.3 REMOTE ACCESS TO INSTALLED EQUIPMENT AND SYSTEMS

A. Requesting Remote Access - General:
1. Unless expressly indicated otherwise in the Contract Documents, remote access devices for
interaction with programmable devices are unaceeptable during construction or operation.
2. Where remote access is requested, furnish appropriate written request, to Owner, through
Engineer, requesting access, indicating desired methods of access, reason for reniote access
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(i.e., programming, view only data, emergency support, or other, specifically indicated
reasonh.

Coordinate with Owner and facility manager, through Engineer, to identify acceptable
access method, if any, consistent with Owner’s and facility manager’s, cyber-security risk
tolerance,

3.4 CONTRACTOR’S ONSITE ACCESS TO FACILITY NETWORKS

A, Contractor’s Onsite Access to Facility Networks — General:

1.

Devices, whether laplop computers, tablets, or others, owned or operated by Contractor,

Subcontractor, or Supplicr, used for programming and startup of programmmable devices that

are part of the Work,} will not be allowed to connecl to Owner’s programmable device

network.

When Contractor Devices are Allowed to Connect Onsite:

a. Al devices shall have current antimalware definitions prior to being brought o the Site.

b.  Devices used for programming and startup of programmable devices that are parl of the
Work shall not utitize cetlutar communications for any purpose wlile connected to the
facility’s equipment, system, or network.

c.

35 CLOSEOUT ACTIVITIES

A, Upon Substantial Completion:

L.

“y

.

(V]

Update firmware of programmable devices to Supplier’s current version.

Owner and facility manager (if other than Owner) shall receive full access and use of

equipment and system monitoring and control capabilities, including: Software installed on

PL.Cs, QITs, networking and communications equipment, gateways, and HMI code

(inctuding fully documented contractor programming source code).

in addition, upon Owner's issuance of payment to Contractor and Contractor’s accepiance

thereof for the equipment and systenis, including code and configuration files:

a.  Ownership transfers to Owner upon Owner’s payment (and Contractor’s acceptance:
thereof) of 100 percent of the value assigned the associated item in the Schedule of
Values accepied by Engincer, minus retainage Owner is entitled to withhold under the
Contract and minus other set-offs {cxpressly applicable to the subject equipment} under
the Contract,

b, Internal function blocks and code prepared specifically for the Project shall become

Owner’s property {or exclusive use by Owner and facility manager (if other than

Owner) at the Site, Such rights shall ransfor to Owner’s successors and assigns, if any,

and if such eguipment is relocated by Owner to a different sile or facility, whether or

nol at the same address as the Sile.

Owner has the right to modify, either via Owner’s or facility manager’s employees or

by a third-party systems integrator retained by either Owner or facility manager, code

and configuration files developed specifically for the Project, as well as hardware

Turnished as part of the Work.

d. Originator or developer of code and configuration files shall fully release claims to
ownership of the intellectual property, trade secrets, or sensitive information for the
furnished equipment and systems, as may be claimed by such entity.

Owner and facitity manager (if other than Owner) shall have the right to modify, enhance or

make changes to equipment as deemed necessary or desired by Owner, including hardware,

software, networking settings, passwords or other information or settings that Owner or
facility manager changes for maintenance, upgrade, or cybersecurity reasons. Owners or
facility managers exercising such righis: (1) shall be in accordance with equipment
manufacturer’s writien operation and maintenance data and shall not serve to void
applicable warranties in effect; and (b) do not apply to modifications made by Owner or
facility manager to Supplier’s standard software code not prepared specifically for the

Project.

=

B. Usernames and Passwords:
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I.  Change Supplier’s default usernames and passwords in coordination with reguirements of
Owner’s or facility manager’s {as applicable) personnel.

2. Remove each username and password established or used by Contractor, Subcontractor, or
Supplier prior to Substantial Completion of equipment or system,

C. Programmable Operator Interface Terminals (OIT) and Other Graphical Interface Terminals:
. For equipment that supports multiple levels of security, configure the following security

levels:
a.  View.
b.  Operate.

c.  Supervisor.

d. Administrator.

For equipment that supports only view/operate levels of security, provide password

protection and furnish directly to Owner or facility manager (as applicable) passwords

necessary to operate functions.

3. Coordinate directly with Owner and facility manager passwords and furnish password turn-
over Submittal reguired in this Section’s “Submittals”™ Article.

2

END OF SECTION
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SECTION 02 41 00
DEMOLITION

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

B e e B

Creneral provisions applicable to all demolition and removals,
Civilésie demolilion and remaovals,

Architectural and structural demolition and removals,
Mechanical demolition and removals

Electrical demolition and removals.

Disposal of demelition debris, materials, and equipnent.

B. Scope:

.

2.

&

Contractor shall provide ali labor, materials, equipment, tools, and incidentals as shown,

specified and required for demolition, removals, and disposal Work.

The Work under this Specifications section includes, but is not necessazily limited to:

a. Demolition and removal of existing materials and equipment as shown or indicated in
the Congract Documents. The Work includes demolition of structural concrete,
foundations, walls, doors, windows, struciural steel, metals, roofs, masonry,
attachmenis, appurienances, piping, clectrical and mechanical syslems and equipment,
pavement, curbs, sidewalks, gutters, fencing, and similar existing materials, cquipment,
and ilems.

b. Demolition and removat of all above-grade piping and faeilities and Underground
Facilities underneath, building{s) and structures shown or indicaled for demolition,
unless the Underground Facilities or above-grade facifities are shown or indicated as to
remain {for example, where the Drawings indicate extents of demelition to terminale at
a stated depth).

c. Remove from slabs, foundations, walls, and foolings that are to be demolished all
utilities and appurtenances embedded in such construction.

Demolitions and removals indicated in other Specilications sections shali comply with

requirements ol this Specifications section.

Perform demolition Work within areas shown or indicated.

Pay all costs associated with transporting and, as applicable, disposing of materials and

equipment resulting from demolition and removais Work.

Where specifically indicated on the Drawings or in the specifications, deliver demolished

materials to be retained by Owner to the indicated locations.

C. Related Reguirements:

1.

Section 31 10 00 - Site Clearing.

1.2 QUALITY ASSURANCE

A. Reflerenced Standards:

L.

National Fire Protection Association (NFPA):
a. 241, Safeguarding Construction, Alteration, and Demolition Operations.

B. Regulatory Reguirements:

1.

2,

Demolition, removals, and disposal Work shall be in accordance with 29 CFR 1926.850
through 29 CFR 1926.860 (Subpart T - Demotition}, and all other Laws and Regulations.
Comply with requircments of authorities having jurisdiction.

C. Qualifications:
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I. Electrical Removals: Entity and personnel performing electrical removals shalf be
electrician(s) legally qualified to perform clectrical construction and electrical work in the
jurisdiction where the Site is Jocated.

2. Plumbing Removals: Entity and personnel performing plumbing removals shall be
plumber(s} legally qualified to perform plumbing construction and plumbing work in the
Jurisdiction where the Site is located.

1.3 ADMINISTRATIVE REQUIREMENTS

A, Coordination:
i.  Comply with Section 01 14 16 - Coordination with Owner’s Operations,
2. Review procedures under this and other Specifications sections and coordinale the Work
that will be performed with or before demolition and removals.

14 SUBMITTALS

A, Informationat Submittals: Submit the following:

1. Procedure Submittals:

a. Demolition and Removat Plan: Not less than ten days prior to starting demolition

Work, submit acceptable plan for demelition and removal Work, including:

1) Plan for coordinating shut-offs, capping, temporary services, and continuing uiility
services.

2) Other proposed procedures as applicable.

3) Equipment proposed for use in demolition operations.

4) Recycling/disposal facility(ies) proposed, including facility owner, facility name,
location, and processes. Include copy of appropriate permits and licenses, and
compliance status,

5) Planned demolition operating sequences.

6) Detailed schedule of demolition Work in accordance with the Schedule accepted
by Engineer.

7 List of materials to be retained for Owner with handling, processing, and delivery
location details, as applicable.

Notification of Intended Demotition Start: Submit in accerdance with Paragraph 3.1.A of
this Spocifications Section.
3. Ficld Quality Control Test Results:
a.  Results of megger-testing of cxisting motors to remain Owner’s property.,
4. Qualilications Statements;

a.  Namg and qualilications of entity performing elecirical removals, inchuding copy of
Heenses required by authorities having jurisdiction.

b, Name and qualifications of entity performing plumbing removals,

i.5 SITE CONDITIONS

A, Owner makes no representation ol condition or structural integrity of area(s) 1o be demolished or
where removals are required by the Contract Documents.

J

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
3.1 PREPARATION

A. Notification:

I.  Not less thanr 48 hours prior to commencing demolition or removal, advise Enginger in
writing of planned start of demoelition Work. 1o not stmt removals without permission of
Engineer.

2. Where demolition or removals has potential to affect adjacent propertics, occupanis, streets,
or other public thoroughfare, fransportation facilities, and utilities, fumish required notices
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to owners and occupants of properties, buildings, and structures that may be affected by the
demolition of removal.

in accordance with Laws and Regulations, furnish to authorities having jurisdiction,
including emergency services as necessary, appropriate notices of planned demolition and
removals.

Submit to Engineer copies of notices furnished Lo adjacent property owners, occupants, and
authorities having jurisdiction.

B. Protection of Adjacent Areas and Facilities:

I.

Perform demolition and removal Work in manner that prevents damage and injury to
property, stuctures, occupants, the public, and facilities. Do not mterfere with use of, and
free and safe access to and from, structures and properties unless allowed by the Contract
Documents otherwise allowed in writing by Owner.

Closing or obstructing of roads, drives, sidewalks, and passageways adiacent to the Work is
not allowed unless specifically required to perform the work or indicated otherwise in the
Contract Documents. Conduct the Work with minimum interference to vehicular and
pedestriun traffic. Any roadway closwres are subject to Owner approval and require 30 day
minimum notice.

Provide temporary partitions between demolition work arcas and (a) areas that will be
cccupied during demoelition and removals, and (b) areas aceessible to the public or visitors,
Temporary partiions shall be sturdy, braced plywoeod in good condition, of dimensions
sulficient to adequately screen demohition work from view of occupants, public, and
visiiors. Maintain lemporary partilions in place until demolition and removals work in the
subject arca is complete or until other Work requires removal of temiporary partitions.
Provide appropriate temporary barriers, highling, sidewalk sheds, and other necessary
protection.

Repair dainage to facitities that are to remain which such damiages results from Contraclor’s
operalions.

C. Existing Utilities; Tn addition to requirements of the General Conditions, Supplementary
Conditions, and Division 01 Specifications, perfonm the following:

I

Should unforeseen, unknown, or incorrectly shown. or indicated Underground Facilities be
encountered, Contraclor responsibilities shall be in accordance with the General Condilions
as may be modified by the Supplementary Conditions, Cooperate with utility owners in
keepimg adjacent services and faciliies in operation.

Sanitary Sewerage: Before proceeding with demolition, tocate and cap all sewer lines and
service talerals discharging from the building or structure being demolished,

Storm: Water Sewerage: Existing storm water system shall remain in place until demeolition
ol existing building or structure is compleie. Upon completing demolition, cut and cap
stormn sewerage at focalions shown on the Drawings. Remove existing storm waler piping
and related structures between points of culting, and back{ill, restore 1o grade, and stabilize
the area over the removed facilities in accordance with the Contract Documents.

Water Piping and Related Facilities: Before proceeding with demolition, locate and cap alf
potable and non-potable waterlines and service laterals serving the building or structure
being demolished. Ensure compliance with Laws and Regulations regarding water quality.
Other Utilittes: Before proceeding with detelition, locate and cap as required all other
utilities, such as fuel and gas; compressed air; heating, ventitating, and air conditioning;
electric; and communications; and service laterals serving the building or structure being
demotished.

Shutdown of utility services shall be coordinated by Contractor, assisted by Owner as
required relative to contacting utility owners.,

D. Remedhation:

1. If unanticipated Hazardous Environmental Condition is believed to be encountered during
demolition and removals, comply with requirements of the General Conditions, as may be
modified by the Supplementary Conditions.
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3.2 DEMOLITION - GENERAL

A.

Locate construction equipment used for demolition Work and remove demolished materials and
equipment to aveid anposing excessive loading on supporting and adjacent walls, floors,
framing, faciiities, and Underground Facilities.

Poliution Controls:

1. Use water sprinkling, temporary enclosures, and other suitable methods to Iimit emissions
of dust and dirt to lowest practical level, Comply with Section 01 57 05 - Temporary
Controls, and Laws and Regulations,

2. Do not use water when water may create hazardous or objectionable conditions such as
icing, flooding, or poliution.

3. Clean adjacent structures, facilities, properties, and improvements of dust, dirt, and debris
caused by demolition Work, in accordance with the General Conditions and Section 01 74
00 - Cleaning.

Explosives:
I.  Explosives are not allowed at the Site. Do not use explosives for demolition and removal
Work,

Compty with Section 0} 73 29 - Cutting and Patching and NFPA 241.

Busilding or Structure Demolition and Removals:

1. Unless otherwise approved by Engineer, proceed with demolition from top of structure (o
the ground, Complete demolition Work above each floor or tier before disturbing supporting
members of lower levels,

2. Demolish concrete and masonry in small seclions.

3. Remove strzctural lraming members and lower 1o ground using hoists, cranes, or other
suilable methods. Do not throw or drop to the ground.

4. Break up and remove foundations, mals, and slabs-on-grade unless otherwise shown or

indicated as remaining 1o place.

Temporary Bracing and Supports:

a.  Provide temporary bracing and supports sufficient to maintain safety, siability, and
resist all loads to which the structure may be subject during demolition and removats,
unlil entirety is permanently removed or permanently stabilized.

h. Temporary bracing and supports shall be sufficient for associated dead load, live load,
transient loading, and dynamic loads such as wind, seismic, and other loads to which
the temporary bracing or support may be subject.

c.  Where appropriate, retain a professional structural engineer, duby licensed and
registered in the same jurisdiction as the Site, fo design temporary bracing and supports.

h

Finishing of Surfaces Exposed by Removals: Unless otherwise shown or indicated in the
Contract Documents, surfaces of walls, floors, ceilings, and other areas exposed by remavals,
and thal will remain as finished surfaces, shall be repaired and re-fimshed with materials that
match existing adjacenl surface, or as otherwise approved by Engineer.

3.3 STRUCTURAL REMOVALS

A,

Remove structures to lines and grades shown or indicated, unless otherwise directed by
Engineer. Where limits are not shown or indicated, limits shall be four inches outside item 1o be
installed. Removals beyond limits shown or indicated shall be at Contractor’s risk and expense
and such excess removals shall be reconstructed to satisfaction of Engineer without additional
cost to Owner.

Recyeling and Reuse of Demolition Materials:

1. All concrele, brick, tile, masonry, roofing materials, reinforcing steel, structural metals,
miscellaneous metals, plaster, wire mesh, and other items contained in or upon building or
structure to be demolished shall be removed, transported, and disposed of away {rom the
Sile, unless specifically required otherwise in the Drawings or Specificalions or unless
otherwise approved by Engineer.
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2. Do not use demolished materials as fill or backfill adjacent to structures, in pipeline
trenches, or as subbase under structures or pavement.

C. Alter removing concrete and masonry walls or poriions thereof, mats, slabs, and similar
construction that tes in to the Work or io existing construction, neatly repair the junction point
to leave exposed only finished edges and finished surfaces.

D. Where parts of existing structures are to remain in service following demolition, remove the
portions shown or indicated Tor removal, repair damage, and leave the building or structure in
proper condilion for the intended use,

I.  Remove concrete and masonry to the lines shown or indicaled by sawing, drilling, chipping,
and other suituble methods, Leave the resuiting surfaces true and even, with sharp, straight
corners Lhat will result in neal joints with new construction and be satisfactory for the
purpose inlended.

2. Do not damage reinforcing bars beyond the area of conerete and masonry removal. Do not
saw-cut bevond the area 1o be removed.

3. Reinforcing bars that are exposed at surfaces of removed concrete and masonry (hat will nol
be covered with new concrete or masonry shall be removed to 2 inches below the final
surface. Repair the resulting hole, with repair mortar for concrete and grout for masonry, 1o
be flush with the surface.

4.  Where existing reinforcing bars are shown or indicated to extend into new construction,
remove existing concrete so that reinforcing bars are clean and undamaged.

E. Removal of Anchorages and Protruding Metals:

1. Where equipment or material anchored Lo concrele or masonry are removed and anchors are
not to be re-used, and where existing metals (and 10 be removed} protrude {rom concrete,
remove the anchors and other metal 1o nol ess than 2 inches beneath surlace of conercie or
masoney member. Repair the resulting hele, using repair mortar for concrete and grout for
masonry, to be flush with the surface.

2. Alternately, when the anchor is stainless steel, the anchor may be cut flush with the surface
of the concrete or masonry, when so approved by Engineer.

F.  Jumbs, sills and heads of windows, passageways, doors, or other openings (as applicable) cut-in
to the Work or to existing construction shall be dressed with masonry, concrete, or metal to
provide smooth, finished appearance,

G. Where anchoring materials, including bolts, nuts, hangers, welds, and reinforcing steel, are
required to attach the Work to existing construction, provide such materiats under this
Specifications section, unless specified elsewhere in the Contract Documents.

3.4 MECHANICAL REMOVALS

A.  Mechanical demelition and removal Work includes dismantling and removing existing:

Piping systems and ductwork systems.

Mechanical equipment and appurtenances.

Mechanical clements of instrumentation and contro} systems, such as sensors and

transmitters and similar items.

4.  Maechanical removals include cutting and capping as required, except that cutting of existing
piping and ductwork to make connections is included under Section 81 73 29 - Cutting and
Patching; Specifications sections in which requiremients for coordination with Owner’s
operations are indicated; and applicable Specifications of Division 21 - Fire Suppression,
Division 22 - Plumbing, Division 23 - Healing, Ventitaling, and Air Condilioning, Division
40 - Process Inlerconneclions, and others as applicable.

5. Mechanical removals as required herein apply to systems exposed to view, hidden from
view, and Underground Facilities. Mechanical removals may require work in spaces that
may be classified confined spaces.

kI

B. Life-Safety Systems;
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1. Retain existing life-safety systems, including but not limited to fire suppression systems, in
place for as long as possible prior to perfornying associated demolition and removals,

2. Where demolishing buildings or structures equipped with life-safety systems, remove or
deactivate [ife-safety systems only in the area where active demolition operations are in
PrOgress.

C. Demelinon and Removals of Piping, Ductwork, and Sunilar Items:
I.  Scope:

a. Safety purge piping and tanks (as applicable) of chemicals, fuel, solids, liguids, and
gases (as applicable) and make safe for removal and capping. Discharge contents of
existing piping appropriately while avoiding damaging property; restricting access o or
use of property; and cresting unsafe, unsanitary, nuisances, and noisome conditions.

b. To the extent shown or indicated, remove existing piping conveying water {potable and
non-potable), waste and vent, fuel (liquids and gases), heating fhuids (such as water-
glycol solutions), chemicals, solids and shurries, sludge, wastewater, other fluids, and
processes gases, and other piping.

¢.  Remove piping to the nearest structurally sound (or “solid™) piping support, and
provide caps on ends of remaining piping.

d.  Where piping to be demolished passes through existing walls to romain, cut off and cap
pipe on each side of the wall,

2. Caps, Closures, Blind Flang(:b ard Plugs — General (All Piping and Ducts);

g, Provide closure pieces, such as blind flanges and caps, where shown or required 1o
complete the Work,

b, Where used in this Specilications section, the lerm “cap” means the appropriale type
closure for the piping or ductwork being closed, including caps, blind flanges, and other
closures.

c.  Caps shall be compatible with the piping or ductwork on which the cap is installed,
Thad-tight and gastight, and appropriate for the {tuid or gas conveyed in the pipe or
duct.

d. Unless otherwise shown or indicated, caps shall be mechanically fastened, fused, or
welded to pipe or duct. Plug piping with means other than specified in this
Specifications section only when expressly so shown or indicated in the Contractor
Documents or when allowed by Engineer.

e. Concrete is an acceptable method of plugging abandoned buried piping. Concrete plugs
shall be to a minimum depth of twe (2) pipe diameters.

3.  Underground Facilities:

a.  When Underground Facilities are altered or removed, properly cut and cap piping left in

place, unless otherwise shown or indicated.
4. Waste and Vent Piping; Ductwork:

a.  Remove waste and vent piping, and ductwork fo extent shown and cap as required.

b.  Where demolished vent piping, stacks, and ductwork passes through existing roofing,
patch the roof with the same or similar malerials as existing, and fully compatible with
ensign materials, Completed pateh shall be watertight and comply with roofing
manufacturer’s recommendalions.

Potable Water Piping; Plumbing; Fire Suppression Piping and Systems; Heating Piping:

a.  Modifications to potable water piping, fire suppression systems, other plumbing piping,
and heating system piping shall comply with Laws and Regulations,

b, All portions of potable waler systems that have been modified or opened shall be
hydrostatically tested and disinfected in accordance with the Contract Documents, and
Laws and Regulations. Hydrostatically test other, normally-pressurized, plumbing and
fire suppression piping and heating piping syslems.

h

. Equipment Demolition and Removals:
1. To the extent shown or indicated and as required for the Work, remove existing mechanical
equipment, including (but not limited to):
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a. Facility equipment, such as food service equipment, laundry equipment, dumbwaiters,
and similar facility items,

b. Conveying equipment such as elevators, escalators, and similar general-use conveying
systems.

¢, Fire suppression and plumbing eguipment,

d.  Heating, ventilating, and air conditioning eguipment.
e.  Standby power gencrators.

f.  Security systems equipmenl,

g, Transportation-relaled equipment.

h.  Flow control gales and valves.

1. Hoisting equipment,

j-  Bulk materials conveying equipment.

k. Process heating and cooling equipment.

. Blowers, compressors, air filters, air dryers, and similar equipment.
m, Pumps.

n. Tanks.

o. Process equipment, including purification equipment, pollation control and solid waste
equipment, and treatment process equipment.

p.  Turbines.

q. Appurtenances (including motors, drive systems, controls, cooling water and seal water
systems) as shown, indicated, and required for completion of the Work.

2. Where required, disassemble equipment to avoid imposing excessive loading on supporting
walls, floors, framing, facilities, and Underground Facilities. Disassemble equipment as
required for access through and egress from building or structure. Disassembly and removal
shall comply with Laws and Regulations. Provide reguired means to remove equipment
from building or structure.

3. Remove control panels, operator stations, and instruments associated with equipment being
removed, unless shown or indicated otherwise.

4. Fanks and Equipment Containing Process Material:

a.  Purge contents in accordance with Paragraph 3.5.A of this Specifications Section and
other requirements of the Contract Documents, as applicable.

b.  When removing generators, remove associated fuel storage 1anks unless otherwise

indicated 10 remain.

Where contents of tank or equipment item may pose a polential hazard, such as

hydrocarbon fuels or chemicals, property dispose of conlents in accordance with Laws

and Regulations and the Contract Documenis.

d.  Where tank or equipment contains wastewater or liquid sludge, and the Site is a
wastewaler treatment {acility, transport and dispose of stored contents onsite at location
acceptable to Owner and facitity manager (if other than Owner) unless otherwise
mdicaled in the Contract Documents. I Site is other than a wastewater treatment
facility, dispose of contents appropriately in accordance with Laws and Regulations.

€. Where tank or equipment contains solid or slurry-type material, remove, handle, and
transport the contents and appropriately dispose of the materials offsite in accordance
with Laws and Regulations, uniess otherwise indicated in the Contract Documents.

3. Remove equipment supports as applicable, anchorages, base, grout, and piping. Remove
anchorage systems in accordance with the “Structural Removals™ Article in this
Specifications section.

6. Remove small-diameter piping back to header unless otherwise indicated.

7. Remove access platforms, ladders, and stairs related to equipment being removed, unless
otherwise shown or indicated.

8. instrumentation and Control Systems Removal;

#. Remove instrumentation and controls equipment in accordance with this Specifications
section’'s requirements for mechanical removals and electrical removals,

9. Reuse and Sale of Removed Equipment:

a. Entities indicaled below may be interested in acquiring removed equipment:

[
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I D.H. Griffin Companies Used Equipment Sales division, Greensboro, North
Carolina.

2)  EcReCon, Inc., Penn’s Grove, New Jersey.

3)  Federal Equipment Company, Cleveland, Ohio.

4)  Phoenix Equipment Corporation, Red Buank, New Jerscy.

b.  Comply with this Specifications section’s “Disposal of Demolition Debris™ Arsticle for
restrictions on sales ol removed items.

3.5 ELECTRICAL REMOVALS

A. Electrical demolition Work includes removing existing:

1.

>

N oo

Disconnecting cabling from molors, electrical sources, conlrol panels, controt stations,
insirumentation and control ilems, and similar devices and equipment.

Conduits, raceways, cable trays, hangers and supports, cabling, and related items.
Swilches, panelboards, control stations, and similar items.

Translormers, distribution switchbeards, control panels, motors, starters, variable speed
controllers, and similar items.

Lighting fixtures and refated items.

Utility poles, site lighting standards, and overhead cabling.

Appurtenances and miscellaneous electrical equipment, as shown, specified, or required.

B. Electrical Removals — Gengral:

1.
2.

Comply with Laws and Regulations, including the National Electric Code,

Lock Out and Tagging:

a.  Coalractor shall lock oul and tag circuit breakers and switches operated by Owner and
shall verily thal affected cabling are de-energized to ground petential before
commencing electrical removals Work.

b.  Upon completion of electrical removals Work, remove the locks and tags and promptly
advise Owner’s represenlative and Owner thal existing facililies are available for use.

Remove existing electrical equipment, fixtures, and systems to avoid damaging systems {o

reinain, to keep existing systems i operalion, and to mainlain integrity of grounding

systems.

Disconnect and remove motors, controf panels, and other electrical gear where shown or

indicated.

Store removed motors, microprocessors and electronics, and other electrical gear to be

reused in accordance with its manufacturer’s recomimendations and requirements of the

Contract Documents.

C. Motor Control Centers and Switchgear:

1.
2.

Remove or modify meior control centers and swilchgear as shown or indicated,
Meditfied openings shall be cut square and dressed smooth to dimensions required for
instatlation of equipment.

3. Removal of Cabling, Conduits, Raceways and Similar hems;

1. Verify the function of each cable before disconnecting and removing.

2. Remove cabling, conduits, hangers and supports, and similar items back to the power source
or control panel, unless otherwise shown or indicated.

3, Remove cabling, conduits, and similar items wheve shown or indicated for removal.
Abandoned conduits concealed in floor, cetling slabs, or in walls shall be cut flush with the
slab or wall {as applicable) at point of enmtrance, suitably capped, and the area repaired n a
flush, smooth manner acceptable to Engincer.

4. Disassemble and remove exposed conduits, junction boxes, other electrical appurienances,
and their supports.

5. Repair all areas of the Work to prevent rusting on exposed surfaces.

6. Underground Electric:

8.  Conduits in Underground Facilities not scheduled for reuse shall be suitably capped
watertight where each enters building or structure to remain.
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b.  Where shown or indicated, remove direct-burial cabling. Openings in buildings for
enfrance of direct-burial cabling shall be patched with repair mortar or other material
approved by Engineer for such purpose, and made watertight.

Electrical Service Eatrances and Outdoor, Overhead Elecincal Utilities:
1.
2

Existing poles and overhead cabling shall be removed or abandoned as shown and specified.
Completely remove from the Site poles not owned by electric utttity, including site lighting
standards and appurtenances, shown or indicated for removal.

Existing substation(s) and poles owned by eleciric utility will be removed by the electric
utility.

Make necessary arrangements with electric utility owner for removal of utility owner’s
transformers and metering equipment after new electrical system has been installed and
energized.

F. Lighting fixtures, wall switches, receptacles, starters, and other miscellaneous electrical
equipment, not designaled as remaining as Owner’s property, shali be removed and properly
disposed off-Site as required in accordance with Laws and Regulations.

3.6 DEMOLITION OF SIiTE IMPROVEMENTS

A. Pavement, Sidewalks, Curbs, and Guiters:

1.

2.

Demolition of asphalt or concrete pavemenl, sidewalks, curbs, and gutters, as applicable,
shall terminate at cut edges. Edges shall be linear and have a verticat cut face.

To cut pavement, sidewalks, curbs, and gutiers, use machinery or tools that provides a
smooth-cut edge, appropriate for the required. Where cut edges are not smnooth, repair the
cut edge to remain to provide a smooth, even appearance.

B. Fencing, Guardrails, and Bollards:

1.
2.

Remove to the limils shown or indicated on the Drawings.
Completely remove below-grade posts and concrete.

C. Manholes, Vaults, Chambers, and Handholes:

I.
2

Remove to the limits shown or indicated on the Drawings.
i not shown or indicated on the Drawings, remove to not less than five feet below finished
grade indicated on the Drawings.

D, Underground Facilities Other than Manholes, Vauits, Chambers, and Handholes:

1.

I

i

Remove to the extent shown or indicated on the Drawings.

Unless otherwise shown or indicated, cap ends of piping to remain in place in accordance
with the “Mechanical Removals™ Article in this Specifications section.

E., Landscaping: Comply with Section 31 10 00 - Stie Clearing,

Othber Site Improvements: When the Contract Documents require removal of other site
tmprovements not addressed above, copy with Contract requirements for removal of buildings
o structures.

3.7 DISPOSAL OF DEMOLITION DEBRIS

A, Disposal — General:

1.

Promptly remove from the Site all debris, waste, rubbish, material, and equipment resulting
from demwolition and removal operations. Promptly upon compietion of demolition and

removal operations, remove from the Sie construction equipment used in demolilion Work,

a.  Demolished materials specifically indicated on the Drawings or in the Specifications to
be retained for the Owner shall be delivered a focation &t the Site chosen by the Owner
during Construction,

Do not sell at the Site demolition materials or removed equipment. If materials, equipment

or debris will be sold by Contractor, remove the items from the Site and perform: the sale or

transaciion ¢lsewhere, in accordance with Laws and Regulations.
Cleaning and Removal of Debris: Comiply with the General Conditions, Supplemenlary
Conditions, and Section 01 74 00 - Cleaning,
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B. Transportation and Disposal:

1. Non-Razardous Materials, Equipment, and Debris: Properly transport and dispose of non-
hazardous demolition materzals, equipment, and debris at appropriate landfill or other
suitable location, in accordance with Laws and Regulations. Non-hazardous material does
not contain Constituents of Concern such as (but not Iimited to) asbestos, PCBs, petroleum,
hazurdous waste, radioactive matenal, or other nraterial designated as hazardous in Laws or
Regulations,

2, Hazardous Materials, Equipment, and Debris: When handling and disposal of items
containing Constituenls of Concern is included in the Work, properly transport and dispose
of such items in accordance with the Conlract Documents and Laws and Regulations,

C. Submit ¢ Engineer information required in this Specification Section on proposed facility(ies)
where demolition materials, equipment, and debris will be recycled. Upon request, Engineer or
Owner, shall be allowed to visit recycling facility(ies) to verify adequacy and compliance status.
During such visits, recycling facility operator shall cooperate and assist Engineer and Owner.

END OF SECTION
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SECTION 03 01 30

REPAIR AND REMABILITATION OF EXISTING CONSTRUCTION

PART 1 - GENERAL
1.1 SEMMARY

A, Section Includes:

I.

2.

Preparation and assessment of existing concrete for repair and rehabititation:
a,  Concrete removal {or repairs,

b.  Preparation of exposed reinforcing steel,

Repair of damaged {and deteriorated} concrete.

a. Application of repair mortar.

b.  Repair of exposed items embedded in conerete.

B. Scope:

.

Contractor shall provide all materials, equipment, labor, tools, services, and incidentals
necessary to repair and rehabilitate existing concrete, whether damaged or deteriorated, at
locations shown on the Drawings or 2t localions indicated by Engincer, in accordance with
the Contract Documents,

Surface repairs of new concrete Work are addressed in Section 03 35 00 - Concrete
Finishing and Repair of Surface Defects,

Repair of cracks in concrete existing prior to the Contract is addressed in Section 03 64 23 -
Crack Repair and Injection,

C. Related Requirements: Include but are not necessarily limited 1o0:

]
2
3

bl

Section 03 15 19 - Anchorage to Conerete.

Section 03 21 00 - Reinforcement.

Section 3 35 00 - Concrete Finishing and Repair of Surface Defects.
Section 03 64 23 - Crack Repair and injection.

1.2  PRICE AND PAYMIENT PROCLEDURES
A, Unit Prices:

I.

The Work of this Section is United Price Work unless otherwise shown or indicated. Work

covered by this Section but not eligible for payment under Unit Price Work hidpay items

shall be performed at Conlractor’s expense.

Bid/pay item classifications of Unit Price Work addressed i this Section are indicated in

the Bid Form, the Agrecment (or an exhibil thereto), and Section 01 22 00 - Measurement

and Payment.

Unil Price Work of this Section is classified as follows:

a. Concrete Surface Repair - Type I (Thin): Repair of spailed, delaminaled, or
deteriorated concrete up to 1.5 inches deep below concrele’s original surface.

b. Concrete Surface Repair - Type 1 (Moderale): Repair of spalied, delaminated, or

deteriorated concrete greater than 1.5 inches deep to 3 inches below original concrele

surface.

Concrete Surface Repair - Type [T {Severe): Repair of spalled, delaminated, or

deteriorated concrete greater than 3 inches below original concrete surface,

L

B. Measurcment:

1. Criteria for measurement for payment of this Section’s Unit Price Work are in the General
Conditions {as may be modified by the Supplementary Conditions), Section 01 22 00 -
Measurement and Payment, and this Section,

2. Quantities ol this Section’s Unit Price Work:
a.  Unit Price Work of this Section shall be measured [or payment prior lo conmencement

of the associated Work in each work area.
b.  Work not measured in advance for payment will not be eligible for payment by Owner.
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2.

¢. Engineer will observe the associated concrete repair and rehabilitation Work
performed. Such Work shall be in accordance with the Contract Documents for to such
Work to be eligible for payment by Owner, even when such Work was measured (for
payment) in advance.

Repair of new concrete Work provided by Contractor is not eligible for payment under the

Unit Price Work bid/pay ilems covered by this Section. Such repairs are included in the

Work of the associated bid/pay item under which the subject new concrete Work was

provided.

1.3 REFERENCES

A, Temainology:

L.

7.

This provision indicates lerminology used in this Section and in other Conlract Documents
thai coordinale with this Section. Such terminology may or may not be indicated using
initial capital letters and, when used in refation to the Work of this Section, have the
meanings indicated below.

"Existing concrete damage" means damage to existing concrete surfaces deeper than 18
inches, such as:

Concrete corrosion.

Corroded items embedded within concrete or through the concrete surface.

Spalls.

Cracking at depth and arrangementi that, in Engineer’s sole opinion, cannot be repaired
in accordance with Section 03 64 23 - Crack Repair and injection.

“Installer” means the entity installing or applying repair materials at the Site. The terms
“instalier” and “applicator” have the same meaning. Installer or applicator may be
Contractor or Subcontractor.

“MPII” means, “manufacturer’s printed installation instructions™

“Rehabititation” means repairing and restoring concrete o structurally-sound, durable
condition suitable for the structure’s intended purpose as determined by Engineer, including
repair of existing concrete damage in accordance with this Section and other applicable
provisions of the Contract Documents.

“Water-bearing structure™ means concrete structure with a surface that is normully, or may
be, in contact with walter or process fluids or slurries during iypical operation of the
completed Project, including, but not limited to: tanks, channels, wet wells, distribution
chambers, dams, and the like. Also, where specifically indicaled on the Drawings, “water-
bearing structures” includes basements and structures extending below the ordinary, wet-
season groundwater surlace,

Other ternunology used in ihis Section is consistent with terminology of ACI CT,

0o

B. Reference Standards:

1. American Concrete Institute (ACI):
a.  CT, Concrete Terminology.
b. 117, Specification for Tolerances for Concrete Construction and Materials.
c. 308, Standard Practice for Curing Concrete,
2. ASTM International {ASTM):
&, C109, Standard Test Method for Compressive Strengih of Hydraulic Cement Mortars
{Using 2-in. or 50-mm Cube Specimens).
b, €150, Standard Specification for Portland Cement.
¢. 309, Standard Specification for Liguid Membrane-Forming Compounds for Curing
Congrete.
. (881, Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete.
e, (882, Standard Test Method for Bond Strengthy of Epoxy-Resin Systems Used With
Concrete By Slani Shear.
f.  C1315, Standard Specification for Liguid Membrane-Forming Compounds Having
Special Properties for Curing and Sealing Concrete.
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g. C1583, Standard Test Method for Tensile Strength of Conerete Surfaces and the Bond
Strength or Tensie Strength of Concrete Repair and Overlay Materials by Direct
Tension (Pull-oft Method).

h.  DD4258, Standard Practice for Surface Cleaning Concrete for Coating.

i, D4259, Standard Practice for Abrading Concrete.

Intemational Concrete Repair Institute (JCRI).

a. 310.1R, Guide for Surface Preparation.

b.  310.1R, Guide for Surface Preparation for the Repair of Deteriorated Concrele
Resulting from Steel Corrosion,

Saciety for Protective Coatings/NACE International (SSPC/NACE):

a,  SP 13/NACE No. 6, Surface Preparation ol Concrete.

14 QUALITY ASSURANCE

A, Qualifications:

I

2

instalier:

a. lostaller of materials for rehabilitation of existing concrete shall possess nol fess than
five years of relevant experience performing concrete rehabilitation of similar type,
scope, and complexity to that required for this Project.

b, Certification or Approval by Materials Manufacturer:

1) instalier {(as either business entity or individual) of materials associated with
rehabilitation of existing concrete shall be certified or expressiy approved in
writing, by manufacturer of materials to be provided.

2)  Asan option, installer may be certified or approved, in writing, at the Site during
initial Work of this Section, in accordance with this Section’s Paragraph 3.4.D.

¢.  Submit documentation of qualifications and experience in sufficient detail to
demonstrate to Engineer’s satisfaction comphiance with requirements of this Section’s
qualifications requirements.

Structural Concrete Repairer:

a,  This provision is in addition to qualifications requirements applicable 1o instzlicrs of the
Work under this Sectien. This provision applies to business eatitics physically
performuing rehabiiisation of structural concrete.

a.  Entity parforming structural concrete repair Work shall have nol fess than two years
active membership in good standing in Intemational Concrete Repair institute (JCRI).

b, Structural concrele repairer shall have nol tess than five years® cwrent, tetevanl

experience in repairing and rehabilitating conerete structures in facilities of generally

similar environmental exposures as the Work of this Section for this Project

Submit documentation ol gualificalions and experience in sulficient detail Lo

demonstrate Lo Engineer’s satisfaction compliance with requirements of this Section’s

gualilicalions requirements.

m

B. Mock-Ups:

I

e b

Mock-ups are Samples that, when approved by Engineer, indicate minimum standard of
quality for the associated Work. Standard of quality of mock-ups shall be not less than that
required by the Contract Documents,

i 50 approved by Engincer, mock-ups may become part of completed Work,

Maintain, segregate, identify, and protect mock-ups during performance of the Work to
atlow Engineer to readily compare the Work with approved mock-up.

When mock-up is not part of the compleled Work, remove mock-ups when directed by
Engineer. If mock-up is part of the completed Work, remove protection and indication of
mock-up when so direeted by Engineer.

Provide mock-up for each type of concrete rehabilitation required by this Section for which
the Conlract has an associated bid/pay item, including finish.

Size of each mock-up shall be acceptable to Engineer. Concrete surface repair mock-ups
shall be not less than 2 feet by 2 feet each.

Where mock-ups will be part of the completed Work, Contractor and Engineer will jointly
select the location of each mock-up.
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8. Concrete surface repair mock-ups shall include:
a.  Sample of patched tie or bughole.
b.  Sample of mortar repatr.

9. Also provide concrete surface repair mock-up of wall having polymer-modified
cementitions coaling,
a.  Mock-up shall be stepped to show surface preparation, repairs and coating in all stages

of application.

10, Mock-up arcas shall be readily identifiable during construction. Provide appropriate

temporary signage indicating status as mock-up and protect the mock-up.

1.5 SUBMITTALS

A, Action Submittals: Submit the following:
I.  Shop Drawings:
a. Schedule (iable) indicating, for each type of concrete rehabiltation Work required by
this Section, the material type and product manufacturer proposed for each application.
2. Product Dala:
b.  Manufacturer’s pubtished, technical data for each manufactured matenal proposed for
use in the Work of this Section.
c.  Manufacturer’s written certificalion that proposed materials comply with associated
reference standards cited in this Section.
3. Samples:
a. Advise Engineer in writing when required mock-ups will be provided and the location
proposed for each.
4. Test Procedures:
e. Procedure for pre-repair condition survey required in this Section's Article 3.1,
mcluding method for recording results of survey.
£ Written method of performing pull-off testing of repair material and testing equipment
information and accessory materials proposed for use in testing.

B. Informationat Submittals: Submit the following:
I. Certifications:

a. Laboratory test reports {{or previously-tested materials identical to those to be
furnished) and material manufacturer’s certificates verifying that ingredients comply
with the Contract Documents and have a minimum of six months’ residual shelf life at
the time of shipment to the Site.

b. Certification from Supplier stating that material is suitable for the intended use on this
Project.

¢. Certification that materizls proposed for use are compatible with cach other, when such
materials will contact each other, and will not interfere with bonding of future floor or
wall finishes.

2. Test and Evaluation Reports:
a.  Resulfs of pre-rehabilitation condition survey required in this Section’s Article 3.1.
3. Mapufacturer’s Instructions:

a. Manufaclurer’s instructions for all concrete rehabilitation matenals, for handling,

storing, and installing materials,
4, Qualifications Statements;

a.  Installer: Documentation of qualifications in accordance with this Section’s “Quality
Assurance” Article,

b, Manufacturer’s written approval of installer or cerlification of training performed al the
Site in accordance with Paragraph 3.4.D of this Section.

1)  Affidavit, signed by either malerials manufacturer or by installer’s business enlity,
indicating that manufacturer ol rehabilitation materials has instructed installer in
proper handling and installation of each rehabilitation material to be used in the
Work.

c. Entity performing structural concrete repair Work.
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1.6 DELIVERY, STORAGE, AND HANDLING

A. Comply with material manufacturer’s wntlen instructions and recommendations regarding
delivery, handling, and storage or materials to be incorporated into the Work.

B. Storage:
I.  Store matenials in tightty-sealed, original containers, off the ground and in dry location with
humidity controls,
2. Do not store in direct sunlight,
3. Protect materials from temperalure extremes and avoid freezing temperatures,

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject o compliance witls the Contract Documents, the following manufacturers are
acceptable:

L.

ra

Anti-Corrosion Bonding Agent:
a. Sika Corporation.

b. Euclid Chemical Company.
c. Orequal

Epoxy Bonding Adhesive:

a. Sika Corporation.

b. Euclid Chemical Company.
c. Orequal.

Repair Mortar:

a.  Euclid Chemical Company.
b. Five Star Products, Inc.

¢.  Sika Corporation.

d. Orequsl

2.2 MATERIALS

A, Bonding Agents:

1. Bonding agenls and adhesives shall have pot life that allows proper placement of new
material against existing malerial in accordance with manufacturer’s writlen instructions,

2. For repair of existing concrete damage, when no reinforcing steel is exposed, and where
specifically shown or indicaled on the Drawings, use ¢poxy bonding adhesive.

3. Forrepair of existing concrete damage, when reinloreing steel is exposed, and where
specifically shown or indicated on the Drawings, use anti-corrosion bonding agent.

4. Forrepair ol new concrete: Comply with Section 0335 00 - Concrete Finishing and Repair
of Surface Defects.

B. Water:

1. Potable.

2. Clean and free from deleterious substances,

3. Free of gils, acids and organic matter.

C. Reinforcing Steel: 1n accordance with 03 21 00 - Reinforcement.

D. Anti-Corrosion Bonding Agent:

1.

Three-component, meisture toleranl, cementitious bonding agent manufactured for purpose
of bonding fresh concrete to hardened concrete and providing anli-corrosion coating to
embedded reinforcing materials.

a.  Sika Armatec 110 EpoCem by Sika Corporation.

b.  Duralprep A.C. by Euclid Chemicat Company.

c.  Orequal.

E. Epoxy Bonding Adhesive:

i.

For use where bonding new cencrete or patch material to existing concrete.
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Two-component, moisture insensitive adhesive manufactured for purpose of bonding fresh
concrete 1o hardened concrete.

a.  Sikadur 32 Hi-Mod LPL by Sika Corporation.

b.  LEuco No. 452 MV by Euclid Chemical Company.

¢, Orequal

F.  Repair Mortar:
Pre-packaged cement-based, modilied (polymer or latex) product specilically formulated for
repair of concrete surface defects, with the following properties:

I.

Compressive strength {minimum) Ci09
at one day 20043 psi
at 28 days 6000 psi

Bond strength (minimum) CBE2 (%}
at 28 days 1800 psi

(% Modifled for use with repiir movians,

Trowelable, selection based on horizontal, vertical, or overhead application.

Where the lcast dimension of the placement, in width or thickness, exceeds 1.5 inches,
repair mortar shall be extended by addition of aggregate per MFPILL

Acceptable Products;

a.  Five Star Structural Concrete by Five Star Products, Inc,

b. SikaRepair SHA, SikaToep 123 Plus, SikaTop 111 Plus by Sika Corporation,

¢, Verticoat by Euclid Chenmical Company.

d.  Orequal

G. Epoxy Coating:

I.

See Specification Section 09 96 040,

PART 3 - EXECUTION
3.1 PREPARATION AND ASSESSMENT

A, Asindicated in Article 1.1 of this Section, repair of surface defects in new concrete provided
under the Contract and repair of cracks in concrete are addressed in other Specification Sections.

B. Condition Survey:

I.

[

Contractor, Owner’s Site Representative and Engineer shall jointly perform condition
survey of each existing concrete structure included in the scepe of the concrete repair Work
before scheduling and performing the associated repair Work.

Contracting and payment for specialty inspections and tests by third-parties will be by

Owner.

Prior to Condition Survey:

a.  Submit to Engineer, and obtain Engineer’s acceptance, of precedure for performing
condition survey. Indicate proposed date(s) of the condition survey and other
procedures for inspecting and documenting extent of concrete repair Work to be
performed,

b. Prior to the condition sirvey, power-wash alf concrete surfaces within the scope of the
concrete repair Work, Power-wash at not less than 4,000 psi using orbital nozzle,

Condition survey shall include, bul is not necessarily limited 10

g, Visual inspection for;

1) Cracks.
2) Leakage and efflorescence,
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3)  Scaling.
4) Spaling
5)  Exposed reinforcing.
) Previous repairs.
5. Results of Condition Survey:

a. Submit written results of condition survey to Engineer promptiy following the

condition survey al the Sile.

b. Condilion survey resulls shall clearly indicate the localion, nature, size, length, width,

and depth of all deficiencies in existing concrete in the areafs) surveyed.

¢.  Engineer will use results of condition survey 1o determine extent of repair Work

reguired,
6. Engineer’s Direction lo Conlractor:

a.  After consuliing with Owaner as necessary, Engineer will transmit 1o Contractor writlen

direction on extent of concrete repairs required.

b,  Engineer will issue such direclion promptly after Engineer’s receipt of acceptable
results of condition survey. Allow in the Progress Schedule 2! days for issuance of
Engineer’s written direction.

Where such Work would either exceed Contract quantities of associated Unit Price
Work or requires Work not iy the Contract’s bid/pay ltems, an appropriate Contract
meodification will be issued.

L)

C. Conerete Removal:

I.  Remove all loose and unsound concrele from areas 1o be repaired, in accordance with ICRI
Guideline 310.1R, as modified by the Contract Documents.

2. Removals:

a. At areas of damage or delerioration of existing concrete, saw-cut the perimeter of
uasound concrete surface areas, to depth of not less than 1/2 inches.

b.  Saw-cuts 10 be perpendicular to or slightly undercutting existing concrete surface.
Concrete removal boundaries shall be straight and aligned parallel to opposite boundary
edges resulting in repair areas that are approximately rectangular.

c. Remove all existing concrete from within the saw-cut repair boundary to ol not less
than 1/2 inches.

d. Featheredges are unacceptable.

3. Clean surfaces of repair areas in accerdance with ASTM D4258 1o remove dust, dirt, grease,
and other contaminants prior to abrasive blasting, chipping, grinding or wire brushing.

4. Abrasive-blast surfaces in accordance with ASTM D4239 and SSPC SP 13/NACE No. 6 to
completely open defects down to sound concrete and remove lahtance.

5. Chip concrete substrate to obtain a swiace profile of 1/16 inches to 1/8 inches deep with
new fractured aggregate suwrface. The area to be repaired shall not be less than 1/2 inches in
depth,

6. Concrete removal shall extend along any exposed existing reinforcing to locations along the
bar that are free of bond inhibiting corrosion and where the bar is well-bonded to
swrounding conerete,

7. Rinse surface with clean water and allow surface water to evaporate prior to repairing the
surface,

D. Preparing Exposed Steel Reinforcing:

1. Clean and prepare expesed embedded siee! reinforcing in accordance with ICR1 Guideline
310.1R and the Contract Documents.

2. Where one-half or more of the steel reinforcing diameter is exposed, either by existing
conditions or concrete removal, bond between concrete and steel reinforcing is inhibited or
lost completely, or corrosion is present, remove concrete to provide not less than 1 inch
clearance around the entire perimeter and along the entire exposed length of the steel
reinforcing.

3, If existing, exposed steel reinforcing is cuf through, cracked, or cross-scctional area is
reduced by more than 10%, provide new steel reinforcing bar the same size as existing steel
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reinforcing. Lap the new bar with existing in accordance with ACH requiremenis. Coat all
new and existing steel reinforcing with anti-corrosion bonding agent, as specified in this
Section. Abrasive-blast exposed reinforcing to remove contaminants and corrosion to
provide white-metal, bright steel finish.

3.2 INSTALLATION AND APPLICATION

A, Envirommenial Conditions for Installation:

I.

Comply with material manufacturer’s written instructions for substrate temperature and
moisture content, amnbient temperature, and ambient humidity, ventilation, and other
conditions affecting performance of concrete repair malerials,

Do not repair existing concrete damage when ambient temperature is or is expected Lo be
below 50 degrees F. 1f necessary 1o mainlain the progress Schedule, enclose and heat arca
to between 50 and 70 degrees F during repair of surface defects and curing of palching
material. Use only indirect fired heating using clean-buming fuel.

if proper environmental condilions do not comply with the Contract Documents and
manufacturer’s instrictions, do not perform the Work until such conditions are acceptable.
Provide means to bring conditions into compliance by providing temporary environmental
controls, enclosures, and other temporary construction and lemporary facilities.
Contractor is not eligible for changes in Contract Times or Contract Price for delays or costs
incurred to bring environmental conditions for installation into compliance.

B. Existing Concrete Damage Repair:

1.

2.

Type 1 Repair:

a. Provide epoxy bonding adhesive and repair mortar.

Type 1 Repair:

a. Provide epoxy bonding adhesive, if no reinforeing steel is exposed. Use anti-corrosion
bonding agent, if reinforcing steel is exposed.

b.  Prepare exposed reinforcing steel 1n accordance with Paragraph 3.1.D of this Section.

c. Provide repair mortar:
1) Provide 3/8 inches aggregate in accordance with MPEL

Type 1} Repair:

a. Provide anti-corrosion bonding agent.

b.  Prepare exposed steel reinforcement per the requirements of Paragraph 3.1.D of this
Section.

¢. Provide new adhesive anchor dowels as shown on the Drawings.

d. Provide repair mortar:
1) Provide 3/8 inches aggregate in accordance with MPL

C. Repair Mortar Application:

1. Comply with MPII for mixing and placement of repair mortar.

2. Afier initial mixing of repair mortar, do not introduce additional water to change
consistency. Discard repatr mortar if consistency becomes too stiff 1o place.

3. Place repair mortar to not less than recommended nunimum thickness indicated in the MPII
and in no event less than 3/8 inches.

a. Apply repair mortar in accordance with the following minimum requiremeants:

1) Not less than 3/8 inches over existing sound, exposed coarse aggregate.
2) Not less than 2 inches of cover (unless otherwise required) over exposed
reinforcing steel.
4. At horizontal applications, repair mertar shall be screeded and bulifloated to the proper
elevation, to ensure all surface moisture will drain freely and properly without puddie areas.
5. Provide repair mortar in even, uniforn: plane to restore the concrete member to its original
surface finish and plane.

a. Tolerance for being out-of-plane shall be such that gap between a 1 foot straight edge
and repair mortar surfisce shall not exceed 1/4 inches, and gap between a 4 feet straight
edge and repair mortar sirface shall not exceed 3/8 inches. This shall apply to straight
edges placed in any oricntation at any and all location on ihe repair mortar surface,
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7.

Prevention of Drying:

a.  Prevent exposed plastic mortar surfaces from dryving. Provide windbreaks, foggers, and
evaporation retarders, as necessary, during finishing.

b.  Foggers shall maintain bumidity at height of 2 feet to 3 feet above surface of concrete.

¢.  Ifnecessary, apply evaporalion retarder between finishing operations.

Repair mortar shall receive smooth, steel troweled finish,

D. Repair of Exposed Embedded Hems in Concrete:

I.

fav

This provision addresses repair and rehabititation of corroded metal items embedded in
existing concrete and to other locations as expressly shown or indicated on the Drawings.
Existing concrete damage by corrosion of embedded metal shall be repaived in accordance
with this Section’s Paragraph 3.2.B.

Preparation:

a.  Fully expose extent of metal corrosion within each embedded item by chipping to
sound material. Where specifically shown or indicated on the Drawings, compietety
remove exposed metal item to extent shown or indicated.

b. Prepare exposed reinforcing steel attached to or adiacent to embedded, corroded metal
items in accordance with this Section’s Paragraph 3.1.5.

¢. Ifexisting conerete has been removed during chipping and repair of metal item, prepare
repatr area in accordance with this Section’s Paragraph 3.1.C.

d. Remove corrosion on embedded metal ilem and corrosion on exposed reinforcing stecl
by abrasive blasting to & white-metal finish,

Repair:
a.  Where no existing concrete has been removed or damaged adfacent to embedded metal
Hera:

1) On surface of embedded metal item, provide two coats of epoxy coating in
accerdance with coating manufacturer’s recommendations.
a) Color of First Coating: Red.
b} Color of Second Coating: Gray.

2) Before applying second coat, allow first coat of epoxy coating to fully cure in
accordance with coating manufacturer’s recommendations.

b.  Where areas of existing concrete have been removed or damaged adjacent to embedded

metal item:

1) Patch area of removed or damaged concrele in accordance with this Section’s
Paragraph 3.2.B.

2) Provide on surface of embedded metal item two coats of epoxy coaling in
accordance with coating manufacturer’s recommendations.
a} Color of First Coat: Red.
b} Color of second Coat: Gray.

3)  Before applying second coating, allow first coat of epoxy coating to fully cure in
accordance with coating manufacturer’s recommendations.

E. Extend existing construction joints through concrele repairs.

F. TFor repairs of existing concrete damage, finish of repaired areas shall maitch the finish of existing
adjacent concrete surface,

3.3 CURING

A, Curing of Repair Mottar:

1.
2.

3

Perform curing ol repair mortar immediately afler final finishing.

Perform curing by combination of covering repair Wark with wet burlap and applying lLiguid
membrane-forming curing compound,

Employ methods and sequence to maintain moeisture for not less than seven days.

3.4  FIELD QUALITY CONTROL
A. Field Tests:

L.

in-Situ Pull-Off Tests:
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Perform in-situ pull-off tests on repaired areas at tocations indicated by Engineer.

1) Perform not less than one pull-off test, in accordance with ASTM C1583, for each
surface {wall, roof, floor, and other). 1n event of unacceptable puli-off test, repair
the defective Work in accordance with the Contract Documents and perform
additional test(s} at location(s) indicated by Engimeer.

Submit written results of testing, indicating: date of test, entity performing testing,

personnel present during testing, time of test, location of test, pertinent results recorded,

and other relevant observations,

Criteria {for Acceptance: Pull-off test will be deemed as passing (acceptable results)

when failure occurs within the existing concrete substrate (cohesive concrete failurc).

If failure occurs at the joint surface with existing concrete (bond failure), within the

repair material, or at connection 1o testing device, putl-out lest will be deemed as

passing (acceptable results) when the unit tensile siress acting on the core cross section
at failure exceeds 300 psi. If failure occurs within the repair material, additionat test
samples of the repair malerial in the area of the lest shall be taken for compressive
testing o verify strength of repair imaterial.

Remedy all damage resulting from in-situ testing, in accordance with the Conltract

Documenis.

B. Observahons and Inspections:

I, Owner’s Site Representative will witness surface preparation, subsirale meisture conditions,
and mstallation of materials indicated in this Section. Such observations do not relieve
Contracior Irom obligation to comply with the Conlract Documenls.

2. Owner-retained special inspector shall be present while material manuflacturer’s lechnical
representatives are at the Site instructing Contractor’s structural concreie repair personnc,
and installers i the use of the associated material(s).

C. Defective Work:
1. Defective Repair:

.

b.

Any and all repairs are defective Work when one or more of the following occurs:

1) Puli-off iest fails.

2)  When grout cube tests vield results less than 3500 psi for repair mortars in seven
days,

3)  Repair is not properly finished and in accordance with specified tolerances,

Prompily remove and remedy defective concrete repair Work in accordance with the

Conlract Documents,

2. Damaged Work:

i.

b,

C

Belore aceeptance of the Work (following final inspection in accordance with the
General Cenditions and other Conlract Documents), neatly repair damaged surfaces,
commers ol concrete, and finish.

When performing surface remedial repairs, finish areas to smooth, dense watertight
condition.

Replace unsatisfactory conerele palching Work.

3. Corrective Work:

i.

If correction of defective Work (under this Section) s necessary, remove defective
Work. Key area 1o be remedied, clean, and soak surface with water and patch with
approved materials. Patch concrete to match existing adjacent concrete surfaces.
Clean surface cavities resulfing from form ties, other holes, honeycomb spots, broken
cornets and edges, and other effects. Saturate with water and point with a mortar of
patching material paste. Comply with patching material manufacturer’s
recommendations concerning placement, pot life, and curing.

Tolerance deviations and other surface defects may also be corrected, when approved
by Enginecr, by grinding high areas of swales.

Where remedial work is unsatisfactory, completely remove such Work and replace with
new Work in accordance with the Contract Documents.
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4. Special inspection of remedial work is required. Special inspection will be performed afier
completion of surface preparation and during installation of remedial Work. Refer to
Section 01 45 33 - Code Required Special Inspections and Procedures, for additional
requirements.

D. Suppliers’ Services:

I.  Manufacturers’ factory-trained technical representatives of conerete repair materials shall be
at the Site prior 1o and during first installalion of the matenals furished under this Section
to review surface preparation, surface moisture conditions and adhesion testing, and
proposed installation methods. Compensation for which is part of the associated unit price
for such Work.

END OF SECTION
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PART 1 -

SECTION 03 05 05
CONCRETE TESTING AND INSPECTION

GENERAL

1.1 SUEMMARY

A, Section Includes:

S e

Contractor requirements for testing of conerete and grout,

Definition of Owner provided testing,

Acceplance crileria for concrete,

Materials and concrete testing as required to establish concrete mix design.
Testing of concrete during construciion for compliance with Contract Documents.
In-place testing of concrele, il required.

B. Related Specification Sections include but are not necessarily linnted to:

I.

3

.

3

Section 03 21 00 - Reinforcement.
Section 3 31 30 - Concrete, Materials and Proportioning.
Secuion 03 31 31 - Concrete Mixing, Placing, Jointing and Curing.

1.2 RESPONSIBILITY AND PAYMENT

A, Owner will hire an independent Testing Agency/Service Provider to perform: the following
lesting and inspection and provide test results to the Engineer and Contractor,

1. Testing and inspection of concrete and grout produced for incorporation into the work
during the construction of the Project for compliance with the Contract Documents,

2. Additional testing or retesting of materials occasioned by their failure, by test or inspection,
to meel requirements of the Contract Documents.

3. Surengih testing on concrete reqguired by the Engineer or Special Inspector when the water-
vement ratio exceeds the water-cement ratio of the typical test cylinders.

4. in-place testing of concrele as may be required by Engineer wlhen strength of siructure is
congidered potentialiy deficient.

5. Other testing services needed or required by Contractor such as field curing of test
specimens and testing of additional specimens for determining when forms, form shoring or
reshoring may re-removed.

6. Owner will pay for services defined in Paragraph 1.2A.1.

B. Hire a qualified testing agency 1o perform the following testing and provide test results to the

Engineer.

1. Testing of materials and mixes proposed by the Contractor for compliance with the Contract
Documents and retesting in the cvent of changes.

2. Additional testing and inspection required because of changes in materials or proportions
requesied by Contractor,

3. Pay for services defined in Paragraphs 1.2B.1. and 1.2B.2.

4. Reimburse Owner lor testing services defined in Paragraphs 1.2A.2., 1.2A3.,1.2A.4. and

1.2A5

C. Duies and Authorities of Testing Agency/Service Provider:

1.

Any Testing Agency/Service Provider or agencies and their representatives retained by
Contracior or Owner for any reason are not authorized to revoke, aller, relax, enlarge, or
release any requirement of Contract Documents, nor to reject, approve or aceepl any porlion
ol the Work,

Testing Agency/Service Provider shall inform the Contractor and Engincer regarding
acceplabiity of or deficiencigs in the work including materials furnished and work
performed by Contractor that fails to fulfill requirements of the Contract Documents.
Testing Agency to submit test reports and inspection reports 10 Engineer and Contractor
immediately aller they are performed.
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.

b.

All test reports to include exact tocation in the work at which batch represented by a
test was deposited.

Reports of strength tests to include detailed information on storage and curing of
specimens prior to testing,

4. Owner retains the responsibility for ultimate rejection or approval of any portion of the
Waork,

1.3 QUALITY ASSURANCE

A. Referenced Standards:
I.  American Concrete Institute (ACT);

i,
b,

318, Building Code Reguirements for Structural Concrede,
350, Code Requirements for Environmental Engineering Concrete Structures and
Commentary.

2.  ASTM Iniemational {ASTM):

a.
b.

C.

d.

ASTM Cement and Concrete Reference Laboratory {CCRL).

(31, Srandard Practice for Making and Curing Concrele Test Specimens in the Field.
39, Standard Test Method for Compressive Strength of Cylindrical Concrete
Specimens.

€42, Standard Test Method for Obtaining and Testing Drilled Cores and Sawed Beams
of Concrete.

94, Standard Specification for Ready-Mixed Concrele.

138, Standard Test Method for Density (Unit Weight), Yield, and Air Content
{Gravimetric) of Concrete,

(143, Standard Test Method for Slump of Hydraulic-Cement Concrete.

C157 Standard Test Method for Length Change of Hardened Hydraulic-Cement Mortar
and Concrete.

€172, Standard Practice for Sampling Freshly Mixed Concrete.

(173, Standard Test Method for Air Content of Freshiy Mixed Concrete by the
Volumetric Method.

€231, Standard Test Method for Air Content of Freshly Mixed Concrete by the
Pressure Method.

C1019, Sundard Test Method for Sampling and Testing Grout.

1218, Standard Test Method for Water-Soluble Chioride in Mortar and Conerete,
E329, Standard Specification for Agencies Engaged in Construction Inspection,
Testing, or Special Inspection,

B. Quatifications:
1. Contracter's Testing Agency:

.

b.

Meeting requirements of ASTM E329 and ASTM 94,
Provide evidence of recent inspection by CCRY. of NBS, and correction of deficiencies
noted.

C. Use of Testing Agency and approval by Engineer of proposed concrete mix design shall in no
way relieve Contractor of responsibility to furmsh materials and construction in full compliance
with Contract Documents.

1.4  DEFINITIONS

A. Testing Agency/Service Provider: An independent professional testing/inspection firm or
service hired by Contractor or by Owner to perform testing, inspection or analysis services as
directed, and as provided in the Contract Documents.

1.5 SUBMITTALS

A. Shop Drawings:
I.  Product technical data including:

.

Concrete materials and concrete mix designs proposed for use.

HDR PN: 10342803

City of Lewisville June 2025
Prairie Creek Wastewater Treatment Flant Aeration Basin Expansion issued for Bid
CONCRETE TESTING AND INSPECTION
0305305 -2



1)

Include resuits of all testing performed to qualify materials and to establish mix

designs,

Place no concrete until approval of mix designs has been received in writing.

Submittal for each concrete mix design fo include:

a)  Sieve analysis and source of fine and coarse aggregates,

b} Test for aggregate organic impurities.

¢)  Proportioning of ail materials.

dy  Type of cement with mil} cerfificate for the cement,

¢)  Brand, quantity and class of fly ash proposed for use along will other
submiltal data as required for fly ash by Specification Section 03 31 30,

f) Slump.

gy Brand, type and quantity of air entrainment and any other proposed
admixiures,

hy Shrinkage test results.

1)  Total water solubte chloride ion concentration in hardened concrete from ail
mgredients determined per ASTM Ci218.

1) 28-day compression test results and any other data required by Specification
Section 03 31 30 to establish concrete mix design.

2. Certifications:
Testing Agency qualifications.

i.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
3.1 TESTING SERVICES TO BE PERFORMED SERVICE PROVIDER/TESTING AGENCY

A, The following concrete testing will be performed by the Service Provider/Testing Agency:
1. Concrete strength testing:
Secure concrete samples in accordance with ASTM CI72.

d,

1)

Obtain cach sample from a different bateh of concrete on a random basis, avoiding
selection of test batch other than by a number selected at random: before
conmunencement ol concrele placement,

b.  For each strength test, mold and cure cylinders [rom each sample in accordance with

ASTM C31.
1) Record any deviations from requireiments on Lest report.
2) Cylinder size: Per ASTM C31.
a) 4 inch cylinders shall notl be used for concrele mixes with maximum aggregate
size larger than | inch.
b} Use the same size cylinder for all tests for each concrete mix.
3)  Quantity:

a) 0 inches diameter by 12 inches high: Five cylinders.
b} 4 inches diameter by B inches high: Seven cylinders.

Field cure one cylinder for the seven day test.

1)

Laboratory cure the remaining.

Test cylinders in accordance with ASTM C39.

1)

2)

6 inch diameter cylinders:

a) Test one field cured cylinder at seven days for information.

b) Test two cylinders at 28 days for strength test result.

¢) At Contractor’s option, test two cylinders at 56 days for strength test for
concrete mix designs containing Type 1L cement in lieu of festing at 28 days.

d} Hold remaining cylinders in reserve.

4 inches diameter cylinders:

a) Test one field cured cylinder at seven days for information,

b} Test three cylinders al 28 days for strength test result.
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¢) At Contractor’s option, test three cylinders at 56 days for strength test for
concrete mix designs containing Type IL cement in tieu of testing at 28 days.
d} Hold remaining cylinders in reserve.
e, Strength test resul:

1) Average of strengths of two, 6 inch diameter cylinders or three, 4 inch diameter
cylinders from the same sample tested at 28 days or 56 days for concrese mix
designs containing Type 1L cement at Contractor’s option.

2) i one cylinder in a test manifests evidence of improper sampling, molding,
handling, curing, or testing, discard and test reserve eylinder(s); average strength of
remaining cylinders shall be considered sirength test result,

3) Should ali cylinders in any Lest show any of above defects, discard entire tost,

f. Frequency of lests;

1) Concreie fil: One strength test for each 60 CUYD or fraction thereof placed in
any one day.

2)  All other conerele:

a) One strength test to be taken not less than once a day, nor less than once for
each 60 cubic yards or fraction thereof placed in any one day.
b} Once for each 5000 square feet of slab or wall surface area placed each day.
¢) If total volume of concrete on Project is such that frequency of testing required
in above paragraph will provide less than tive strength tests for each concrete
mix, tests shall then be made from at feast five randomiy selected batches or
from each baich if fewer than five batches are provided.
Slump testing:
a. Determine slump of concrete sample for each strength test.

1) Determine stump in accordance with ASTM C143.

b. If consistency of concrete appears to vary, the Engineer or Owner's Representative
shall be authorized to require a slump test for each concrete truck.

1) This practice shall continuc until three consccutive batches are determined to be
consistent and meet the shunp requiremenis specified.

3. Air content testing:  Determine air content of concrete sample for each strength test in
accordance with ASTM (€231, ASTM C173, or ASTM C138,

4. Temperatwre testing: Determine temperature of concrele sample for cach strength test.

5. In-place concrete testing (if required).

3.2  SPECIAL INSPECTIONS

A, See Section 01 45 33,
1. Special Inspections listed are for the Conlraclor reference onty and is nol part of the
Contract Documents,
2. isincluded to assist the Contractor in understanding the Owner-provided Services so that
those services may be factored into the Contractor’s pricing and schedule.

2

B. Formwork Special Inspections;
I.  Shape, iocation, and dimensions.
&, Inspect in accordance with dimensions and details on Drawings,
b.  Frequency: Inspect prior to each concrete pour.

C. Reinforcing Special [nspections:
1. Reinforcing size, spacing, lap length and concrete cover.
a. Inspect in accordance with Drawings and Specification.
b. Frequency: Inspect prior to each concrete pour.

2.  Reinforcing adhesive anchoring system;
a. Inspect in accordance with ICC-ES report.
b. Frequency:
1) inspect all adhesive anchors for the first 4 hours of installation.
2)  Inspect approximately 23% of adhesive anchors thereafter.
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3)  Additional inspection will be required for different installer or if the quality of
instailation appears to vary.

D. Mixing, Placing, fointing, and Curing Special Inspections:
1. Perform concrete tests per the requirements of thus Specification Section.
2. Vertficalion of proper mix design.
a. Frequency: Periodically, prior lo each concrete pour.
3. Proper concrete placement techniques.
a. Inspect per requirements of Section 03 31 31.
b. Frequency: During each concrete pour.
4. Proper curing temperature and techniques.
a.  Inspect per requirements of Section 03 31 31
b. Frequency: Periodically, but not less than every third day.
5. Joints:
a.  Inspect jeints for proper joint type, dimensions, reinforcing, dowel alignment, surface
preparation and location.
b. Frequency: Prior to each concrete pour,
6.  Waterstops;
a. Visually inspect waterstops for proper location, continuity, installation to prevent
displacement, cleanliness and damage to watersiop.
b. Frequency:
1) Prior fo cach concrele pour.

E. Anchorage to Concrete Special Inspection:
1. Post instalied anchors as required by the building code, 1CC-ES Evaluation Reports, and as
specified by the Engineer.
a.  Frequency: Per [CC-ES Report.
2. Cast-in-place concrete anchors, including anchor size, embedment, material and location.
a.  Frequency: Prior to each concrete pour,

3.3 SAMPLING ASSISTANCE AND NOTIFICATION FOR OWNER

A, To facilitate testing and inspection, perform the following:
1. Furnish any necessary fabor to assist Testing Agency in obtaining and handling samples at
site.
2. Provide and maintain for sole use of Testing Agency adequate Tacilities for safe slorage and
proper curing ol test specimens on site for [irst 24 howrs as required by ASTM C31,
3. Take samples al poinl of placement inte concrete member.

B. Notify Owner's Testing Agency sufficiently in advance of operations (minimum of 24 hours) to
allow for assignment of personnet and for scheduled completion of quality tests.

3.4 ACCEPTANCE

A, Completed concrete work which meets applicable requirements wilt be accepted without
gualification,

8. Completed concrete work which fails 1o meet one or more requirements but which has been
repaired fo bring il into compliance will be accepted withoul quakification.

C. Completed concrete work which fails 10 meet one or more requirements and which cannol be
brought into compliance may be accepted or rejected as provided in these Contract Documents,
1. Inthis evenl, modifications may be required to assure that conerele work complies with
TeQUIrCMEntS,
2. Modifications, as directed by Engineer, to be made at no additional cost to Owner.

D. Dimensional Tolerances:
1. Formed swrfaces resulting in concrete outlines smaller than permitted by tolerances shall be
considered potentialiy deficient in strength and subject to medifications required by
Engineer.
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Formed surfaces resulting in concrete outlines larger than permitted by tolerances may be

rejected and excess material subject to removal.

.

If removal of excess matenal is permitted, accomplish in such & manner as to maintain
strength of section and to meet all other applicable requirements of function and
appearance.

3, Concrete members cast in wrong location may be rejected if strength, appearance or
function of structure is adversely affected or misplaced itoms interfere with other
construction.

4. aceurately formed conerete surfaces exceeding limits of tojerances ad which are exposed
10 view, may be rejected.

i.

Repair or remove and replace if required,

5. Finished slabs exceeding lolerances may be required to be repaired provided that sirength or
appearance 18 not adversely affecled.

a. High spots may be removed with a grinder, low spots filled with a patching compound,
or other remedial measures performed as permitted or required.
E. Appearance:

I.  Concrete surfaces exposed 1o view with defects which, in opinton of Engineer, adversely
affect appearance as required by specificd finish shali be repaired by approved methods.

2. Concrete not exposed 10 view is not subject to rejection for defective appearance unless, in
the opinion of the Engineer, the defects impair the long-Lermn strength or function of the
member.

F. High Water-Cement Ratio:
I.  Concrete with water in excess of the specified maximum water-cement ratio will be
rejected.
2. Remove and replace concrete with high water-cement ratio or make other corrections as
directed by Engineer.

(. Swrength of Structure:
I.  Streagth of structure in place will be considered potentially deficient if # fails to comply
with any requirements which control strength of structure, inctuding but not necessarily
limited to following:

a.

(2

Low concrete strength:
1) Test resulis for standard molded and cured test cylinders to be evaluated separately
for each mix design.
a) Swuch evaluation shall be valid only if ests have been conducted in accordance
with specified quality standards.
by Forevaluation of petential strength and uniformity, each mix design shall be
represented by at least three strength tests.
¢) A strength test shali be the average of two, 6 inches diameter cylinders or
three, 4 inches diameter cylinders fron: the same sample tested af 28 days,
2)  Acceplance;
a}  Strength level of each specified compressive strength shall be considered
satisfactory if both of the following requirements are met:
{1) Average of ali sets of three conseculive strength tests equal or exceed the
required specified 28 day compressive strength.
{2) No individual sirength test falls below the required specified 28 day
compressive strength by more than 500 psi,
Reinforcing sleel size, configuration, quantity, strength, position, or arrangement at
variance with requirements in Specification Section 3 21 00 or requirements of the
Conltract Drawings or approved Shop Drawings.
Concrete which differs from requived dimensions or location in such & manner as 1o
reduce strength.
Curing time and procedure not meeting requirements of this Specification Section.
Inadequate protection of concrete from extremes of temperature during early stages of
hardening and sirength development.
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f.  Mechanical injury, construction fires, accidents or premature removal of formwork
Hkely to result in deficient strength.

g, Concrete defects such as voids, honeycomb, cold joints, spalling, cracking, etc., likely
to result in deficient strength or durability.

2. Structural analysis and/or additional testing may be reguired when strength of structure is

considered potentially deficient.

in-place testing of concrete may be required when strength of concrete in place is

considered potentially deficient.

a.  Testing by impact hammer, sonoscope, or other nondestructive device may be
permiited by Engineer to determing relative sirengths at various jocalions in the
strucitre or for selecting areas {0 be cored.

1) Such tests shall nol be used as a basis [or acceplance or tejection,

b, Core tesls:

1) Where required, test cores will be oblained in accordance with ASTM C42,

a) If conerele in structure will be dry under service conditions, air dry cores
{temperature 60 10 B0 degrees F, relative humidity less thae 60%) for seven
days before test then test dry.

by If concrete in structure will be wet or subjected to high meisture atmosphere
under service conditions, test cores after immersion in water for at least 40
hours and test wet.

¢) Testing wet or dry fo be determined by Engineer.

2) Fhree representative cores may be taken from each member or area of concrete in
place that is considered potentially deficient.

a) Location of cores shall be determined by Engineer so as least to impair
strength of structure.

by If, before testing, one or more of cores shows evidence of having been
damaged subsequent to or during removal from structure, damaged core shall
be replaced.

3)  Concrete in area represented by a core test will be considered adequate if average
strength of three cores is equald to at least 853% of specified strength and no single
core is less than 75% of specified strength,

4)  Fill core holes wih non-shrink groul and finish 1o match surrounding surface when
exposed in a linished area,

4. I core lesls are inconclusive or impractical 10 oblain or it structural analysis does not
confirm safety ol structure, load tests may be required and their results evaluated in
accordance with ACI 318, Chapter 20.

5. Correct or replace conerete work judged inadequale by structural analysis or by results of
core tests or load tests with additional construction, as direcled by Engineer, at Contractor's
expense.

6. Contractor to pay all costs incurred in providing additional testing and/or structural analysis
required.

td

H. Shrinkage Tests:

1. Shrinkage tests shall be performed on all concerete with specified shrinkage Limits in
Specification Section 03 31 30. Shrinkage tests are required for mix design approval and
for approval of conerete in the field.

a.  Mix design shrinkage test;

1) The maximum concrete shrinkage limit for the laboratory mix design tests shall be
as specitied in Specification Section 03 31 38, Standard deviation shall be
considered as specified in ASTM C157. The submitied mix design proportions
must be the same proportions used for the laboratory mix design shrinkage fest.
Shrinkage test to indicaie concrete meets the specilied shiznkage limit.

2) Concrete shrinkage for laboratory cast specimens for mix design approvat shall
conform to ASTM C1537 inches its entirety.

a) Laboratory cast specimens for mix design approval shall be stored as specified
by ASTM C157 for Waler Storage.
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3) Laboratory cast specimens for mix design approval shall be stored as specified by
ASTM C157 for Water Storage.

Field approval shrinkage tests:

1) Required for the first ficld placement of each mix of concrete that is specified as
requiring shrinkage testing in Specification Sccuon 03 31 30.

2) I excessive cracking or other symptoms that are potentially related to shrinkage
occur during construction, Engineer may require additional field shrinkage tests
during construction to verily compliance with these Specifications.

3) The initial ficld shrinkage testing will establish a baseline for the shrinkage of the
specified mixes that represents the congrete as placed and cured in the ficld

4) Concrete test spechmens for field shrinkage test shall be taken (o the laby in their
molds prior to 24 hours 1/2 hour, whereupon they shall be removed from the
molds and the inifial comparator reading shall be taken in accordance with ASTM
C157. Then the specimens shall be returned to the field and cured with the same
curing method used in the field. AL 28 days after casting of the field specimens,
they will be considered to be cured for the purpose of this testing.

a) Field test specimens shalt be stored and comparator readings shalf be made as
specitied for Air Storage in ASTM C157.

Shrinkage specimens shall be fabricated, cured, dried, and measured in accordance with

ASTM Cl1357 and as modified herein. All specimens shall 11-1/4 tnches £1/8 inches for an
effective gauge length of 10 inches.

&

Shrinkage specimens for mixes with 100% of the aggregate passing the 1 inch steve
shall be 3 inches by 3 inches in cross section.

b. For mixes with aggregates larger than 1 inch and with 100% passing a 2 inches sieve,

drying shrinkage specimens shall be 4 inches by 4 inches in cross section.

3. Report shrinkage test results at intervals as specified for the type of test, either laboratory or
field, according o ASTM C157 and the type of storage, water orair respectively.

id.

The field test shrinkage shall not exceed the laborastory mix shrinkage requirement by

mere than 30% on the initial placement of each class of concrete required 1o be

shrinkage tested.

If the required field shrinkage limitation is not met, all aspects of concrete mixing,

placing, sampling and curing will be subject to review, 1f this review poinls toward a

solution, participate in a solution of making changes as required 10 establish

compliance. These changes may include, but are necessarily Hmited Lo the following:

1) Changing the curing methods,

2) Changing the source of aggregates.

3) Changing the amount of crushed or {ractured coarse aggregate.

4) Changing cement guantity and/or admixtures.

53) Use of a shrinkage reducing admixture.

6) Reducing waler/cement ratio.

7) Making changes to sampling practices

8) Possible consideration by the Engineer of modifying the field shrinkage acceptance
criteria.

9y  Other actions designed to minimize shrinkage and to provide better quality
assurance.

4.  Once the initial field shrinkage testing requirement is met, subsequent shrinkage testing,
done, if needed, during the remainder of the construction period shall use the field test result
from each initial field shrinkage test as a base line for acceptance.

.

If the base line acceptance criteria is not met, then the provisions of Paragraph 3.3
H.6.b above shall be enacted to re-establish compliance.

END OF SECTION
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SECTION 0311 13
FORMWORK

PART 1 - GENERAL
1.1 SUEMMARY

A, Section Includes:
1. Formwork requirements for concrete construction.

B. Related Specitication Sections include but are not necessarily limited to:
I.  Section 03 05 05 - Concrete Testing and Inspection.
2. Section 03 31 31 - Concrete Mixing, Placing, Jointing, and Curing.
3. Section 03 35 00 - Concrete Finishing and Repair of Surface Defects.

1.2 QUALITY ASSURANCE

A, Referenced Standards:
1. American Concrete Institute (ACI):
a.  CT-13, Concrete Terminology.
b. 117, Specification for Tolerances for Concrete Construction and Materials,
¢, 347R, Guide to Formwork for Concrete,

B. Quatlifications:

1. Formwork, shoring and reshoring to be designed by a Hcensed professional engineer
currently registered or having a minimum of three years of experience in this type of design
work.

a. Above qualifications apply to slabs and beams not cast on the ground.

C. Miscellaneous:
[. Design and engineering of formwork, shoring and reshoring as well as iis construction is the
responsibilily of the Contractor.
2. Design requirements:
a. Design formwork for loads, {ateral pressures and allowable stresses outhined 10
ACI 347R and for design considerations, wind loads, allowable stresses and other
applicable requirements of the controlling local building code.
1) Where conflicts occur between the above two standards, the more stringent
requirements shall govern.
b.  Design formwork to himit maximum deflection of form facing matertais reflected in
concrete surfaces exposed to view to 1/240 of span between structural members.
3. Forstabs and beams not cast on the ground, develop a procedure and schedule for removal
of shores and for calculating the loads transferred to the structure during this process in
accordance with ACI 347R.

a.  Perform structural calculations as required to prove that all portions of the structure in
combination with remaining forming and shoring system has sufficient strength to
safely support its own weight plus the Joads placed thereon. Calculations shall be
performed by a licensed professional engineer.

b.  When developing procedure, schedule and structural calculations, consider the
following at cach stage of construction:

1) The structural system that exists,

2) Effects of all loads during construction.

3) Strength of concrete,

4) The influence of delormations of the siructure and shoring system on the
distribution of dead loads and construction loads.

53) The strength and spacing of shores or shoring systems used, as well as the method
ol shoring, bracing, shore removal, and reshoring including the minimuem time
intervals between the various operations.
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&) Any other loading or condition that affects the safety or serviceability of the
structure during construction.

1.3 DEFINITIONS

A, Words and terms used in these Specifications are defined in ACI CT-13,
B. SCC: Sell-Consolidating Concrete.

1.4 SUBMITTALS

A. BShop Drawings:
I. Product technical data including:

a. Acknowledgement that products submitled meet requirements of standards referenced.
b, Manufacturer's instatlation instructions for stay-in-place forms.

€. Manufacturer and type of proposed form materials for stay-in-place forms.

d. Manufacturer and type of proposed form ties.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A, Subject to compliance with the Coatract Documents, the following manufacturers arc
accepiable:
1. Void forms:
4. SureVoid Products, Inc,
b.  Deslauriers, Inc,
2. Stay-in-place {orms:
a. Alabama Metal Indusiries Corporation.
22 MATERIALS
A. Forms for Surfaces Exposed to View:
1. Wood forms:
a.  5/8 or 3/4 inches 5-ply structural plywood of conerele form grade.
b.  Bull-in-place or prefabricaled type panet.
2. Metal forms:
a.  Metal forms may be used except for aluminum in contact with concrete.
b. Forns to be tight to prevent leakage, free of rust and straight without dents to provide
members of uniform thickness.
B. Forms for Surfaces Not Exposed o View:
1. Wood or metal sufficiently light to prevent leakage.
2. Do not use aluminum forms,
2.3  ACCESSORIES
A. Form Ties:
1. Commercially fabricated for use in form construction.
a. Field fabricated ties are unacceptable.
2. Constructed so that ends or end fasteners can be removed without causing spalling at
surfaces of the concrete.
3. Embedded portion of ties to be not less than 1-1/2 inches from face of concrete after ends
have been removed.
4. Cone size:
2. 3/4 inches minimum diameter cones on both ends.
b. Depth of cone not to exceed the concrete reinforcing cover.
S, Provide ties with built-in waterstops in all walls that will be in contact with process lquid
during plant operation,
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6. Through-wall ties that are designed to be entirely removed are not allowed in all walls that
will be in comact with Hquids during plant operation.

B. Void Forms:

1. Continuous void forms.

2. Specially designed and manufactured for the purpose of crealing a void area directly under
concrete members which will allow a space for soit vertical upward movement.

3. Abile to support the weight of concrete and construction foads to be placed thereon with no
decrease in reguired void form depth.

4. Constructed from double faced comugated cardboard or fiberboard which is wax
impregnated and laminated with moisture-resistant adhesive,

5. Capable of resisting moisture with no joss of load carrying strength or change in depth or
configuration.

C. Stay-In-Piace Forms:
1. Ribbed expanded metal leave-in-place concrele forms commercially fabricated to provide
an intentionally rougher surface.
2. Hot-dipped galvanized.
3. Stay-in-place forms shall be sized to support wet concrete for the span and thickness
indicated.

PART 3 - EXECUTION
3.1 PREPARATION

A. Forn Surface Treatment:

1. Before placing of reinforcing steel or concrete, cover surfaces of forms with an approved
release material that will effectively prevent absorption of moisture and prevent bond with
concrete, will not stain concrete or prevent bonding of future finishes.

a. A ficld applied form release agent or sealer of approved type or a factory applied
nonabsorptive liner may be used.

2. Do not allow excess form release material to stand in puddies in forms nor in contact with
hardencd concrete against which fresh conerete 18 to be placed,

B. Apply form release material to minimize bugholes and pinholes. Follow manufacturer’s printed
installation instructions specific to the form facing material.

C. Provide lemporary openings at base ol column and wall forms and at other points where
necessary to facHitate cleaning and observation immedialely before concrete is placed, and 1o
Hrnit heighl of free fall of concrete to prevent aggregale segregation.

1. Temporary openings 1o limit heighl of free fall of concrele shall be spaced no more than 8
feel apart.

3. Clean surfaces of forms, reinforcing steel and other embedded materials of any accumulated
mortar or grout from previous concreting and of all other foreign material before concrete is
placed.

3.2 ERECTION
A, Install products in accordance with manufacturer’s instructions,

B. Tolerances:
1. Conformto ACI 117.
2. Variation from plumb:
a. In lines and surfaces of columns, piers, walls, and in risers,
I Maximum in any 10 feet of height: /4 inches.
2)  Maximum for entire height: 1/2 inches.
b. Forexposed comner columns, control-joint grooves, and other exposed 1o view lines:
1) Maximum in any 20 feet length: 1/4 inches.
2)  Maximum for entire length: /2 inches.
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3. Variation from level or from grades specified:

a.  In slab soffits, ceilings, beam soffits and in arises, measured before removal of
supporiing shores.
) Maximum in any 10 feet of length: 1/4 inches.
2)  Maximum in any bay or in any 20 feet length: 3/8 inches.
3 Maximum for entire length: 3/4 inches.

b. In exposed lintels, sills, parapets, horizontal grooves, and other exposed to view lines;
1) Maximum in any bay or in 20 feet jength: 1/4 inches.
2)  Maximum for entire length: 1/2 inches,

4. Vartalion of ncar structure lines from established position in plan and related position of

columns, walls, and parlitions:

a,  Maximum in any bay: 1/2 inches,

b, Maximum in any 20 {eet of length: 1/2 inches.
c.  Maximum for entire length: | inch.

5. Varialion in sizes and location of sleeves, floor openings, and wall openings: Maximum of
+1/2 inches.

6. Variation in horizontal plan location of beam, columo and wall centerlines from reguired
location: Maximum of +1/2 inches.

7. Variation in cross sectional dimensions of columns and beams and in thickness of slabs and
walls: Maximum of -1/4 inches, +1/2 inches.

&. Foolings and toundaticns:

a. Variations in concrete dimensions in plan: -1/2 inches, +2 inches.
b. Misplacement or eccentricity:
1) 2% of footing width in direction: of misplacement but not more than 2 inches.
c. Thickness:
1) Decrease in specified thickness: 5%.
2) Increase in specified thickness: No limit except that which may interfere with
other construction.
9. Variation in sleps:
a.  In a flight of stairs:
1) Rise; +1/8 inches.
2) Tread: +1/4 inches.
b.  In consccutive steps:
1) Rise: +1/16 inches,
2) Tread: +1/8 inches.

0. Establish and maintain in an undisturbed condiiion and ungt final completion and
acceplance of Project, sufficienl control points and benchmarks to be used for reference
purposes to check lolerances.

I1. Regardiess of tolerances listed altow no portion of structure to extend beyond legal
boundary of Project.

12. To mamntain specified tolerances, camber formwork to compensale for anticipated
deflections in formwork prior to hardening of concrede.

0

Make forms sufficiently tight to prevent loss of mortar from concrete.

D. Place 3/4 inches chamfer strips in exposed to view corners of forms to produce 3/4 inches wide
beveled edges,

E. Al construction joints, overlap contact surface of form sheathing for flush surfaces exposed o
view over hardened concrele in previous placement by al feast 1 inch,
1. Hold forms against hardened concrete o prevent offsets or loss of moriar at construction
Joint and 1o maintain a true surface.
2. Where possible, locate junciure of built-in-place wood or metal forms al archifectural Ynes,
control joints or at construction joints.

F.  Where circular walls are to be formed and forms nwade up of straight sections are proposed for
use, provide straight lengths not exceeding 2 feet wide,
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3.3

I. Brace and tie formwork to maintain correct position and shape of members.

G. Construct wood forms for wall openings 1o facilitate loosemng, 1f necessary, to counteract
swelling.

H. Anchor formwork to shores or other supporting surfaces or members so that movement of any
part of formwork system is prevented during concrete placement.

i.  Provide runways for moving equipment with struts or legs, supported directly on formwork or
structural member without resting on reinforcing steel.

I, Provide positive means of adjustment (wedges or jacks) of shores and struts and take up all
settiement during conerele placing operation,
1. Securcly brace forms against lateral deflection,
2. Fasten wedges used for final adjustment ol forms prior 1o concrete placement in position
after final check.

K. Void Forms:

1. After void forms are in place and before concrete is placed thereon, cover joinis between
abuiting Torm sections and cover ends of forms fo prevent intrusion of soil, concrete or any
other materials,

2. Instali void forms in accordance with manufacturer's instructions,

£. Stay-In-Place Forms:
1. Support stay-in-place forms as required 10 maintain the formwork in proper position.
2. Stay-in-place forms may be used at the Contractor’s option at:
a.  Slab-on-grade bulkhead ocations.
1) Hold the edge of stay-in-place forms back a minimum distance equal to the
concrete clear cover to the slab reinforcing.
2) Provide comtinuous PVC waterstop through stay-in-place forms for all water
bearing concrete.
b. Other locations approved by Engineer.

REMOVAL OF FORMS

A, No construction oads shall be supported on, nor any shoring removed from, any part of the
structure under construction except when that portion of the structure in combination with
remaining forming and shoring system has sufficient strength to safely suppors its weight and
foads places thereon,

B. When required for concrete curing in hot weather, required for repair of surface defects or when
finishing is required at an carly age, remove forms as soon as concrete has hardened sufticiently
to resist damage from removal operations or lack of support.

C. Remove top forms on sloping surfaces of concrete as soon as concrele has attained sufficient
stiffness 1o prevenl sagging.
1. Perform any needed repairs or treatment required on such sloping surfaces at once, followed
by curing specified in Specification Section 03 31 31.

0. Loosen wood forms for wall openings as soon as this can be accomplished without damage to
conerete,

E. Formwork for columns, walls, sides of beams, and other parts nol supperting weight of concrete
may be removed as soon as concrete has hardened sufficiently to resist damage from removal.
I. For walls of water conlaining structures, leave forms in place for 2 minmmum of 72HRS.

F.  Where no reshoring is planned, leave fonns and shoring used 10 suppon weight of concrete in
place until conerete has attained its specified 28-day compressive strength.
1. Where a reshoring procedure 1s planned, supporting formwork may be removed when
conerete has reached the concrete sirength required by the formwork designet’s structural
calculations.
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G. When shores and other vertical supports are so arranged that non-load-carrying form facing
material may be removed without loosening or disturbing shores and supports, facing material
may be removed when concrete has sufficiently hardencd 1o resist damage from removal.

3.4 TFIELD QUALITY CONTROL

A, Special Inspection:
1. See Section 01 4533,
2. See Section 03 05 05,

END OF SECTION
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PART 1 -

1.1 SUMMARY

SECTION 031519
ANCHORAGE TO CONCRETE

GENERAL

A, Section Includes:

Requirements for anchorages in conereie, including: cast-in-place anchor bolts, anchor rods,
reinforcing anchorage adhesive, and post-installed concrele anchors required for the Project
but not specified elsewhere in the Contract Documents,

Deiegated design requirements for conerele anchors nol expressly shown or indicated on the
Drawings or elsewhere in the Contract Documents, including, bul not limited to, anchorages
in concrete for the lollowing structural and nonstructural componenis:

i.

=B

m

6

Structural members and accessories.

Maeital, wood, and plastic {abrications.

Architectural Work, including building comiponents, finishes, specials, facility
equipment and conveying equipment, furnishings, and special construction Work.
Mechanical and electrical Work, including process-mechanical Werk, site and
infrastructure Work, electrical Work, communications Work, electronic safety and
security systems Work, and others.

Fire suppression, plumbing, and HVAC Work.

Other components requiring anchorages (o concrele.

B. Related Requirements: Include but are not necessarily limited to:
Section 01 35 73 - Delegated Design Procedures.

Seciion 01 81 10 - Wind and Seismic Criteria

Section 03 05 05 - Concerete Tesling and Inspection.

Section 40 85 07 - Pipe Support Systems.

1.2  REFERENCES

1.
2.
3.
4.

A. Definitions and Terminology:

This provision presents definitions and terminology, which have the meanings indicated in
this provision, applied to the singuiar or plural thercof, and without regard to use of initial
capital letters.

I

i.

e

Adhesive Anchors:

1) Post-installed anchors developing their strength primarily from chemical bond
between the concrete and the anchor.

2)  includes anchors using acrvlics, epoxy and other simitar adhesives.

Anchor Bolt: Any cast-in-place anchorage that is made of a headed (i.e. belt) material.

Anchor Rod: Any cast-in-place or post-installed anchorage made from unheaded,

threaded, rod or deformed bar material.

Concrete Anchor: Generic term: for either an anchor bolt or an anchor rod.

Galvanizing: Het-dip galvanizing in accordance with ASTM A123, ASTM A1S3 or

ASTM F2329 with minimum coating of 2.0 ounces of zinc per square foot of metal

{average of specimens) unless noted otherwise or dictated by reference standard.

Hardware: As defined in ASTM A153 or ASTM 2329,

MPII: Manufacturer’s printed installation instructions,

Mechanical Anchors:

1) Post-installed anchors developing their strength from attachmenl other than thru
adhesives or chemical bond 1o concrete.

2) Includes expansion anchors, expansion sleeve, screw anchors, undercitt anchors,
specialty inserts and other similar types of anchorages.

3) Drop-in anchors and other similar non-1CC ES approved anchors are unacceptable.
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Post-lnstalled Anchor: Adhesive or mechanical anchor instalied into previously placed
and adequately cured concrete.

B. Reference Standards:
American Concrete Institute {AC1):

I.

-2

a.
b

c.

d.

318, Building Code Requirements for Structural Concrete and Commentary.

350, Code Requirements for Environmental Engineering Concrete Structures and
Commentary.

355.2, Seismic Testing of Post-Instalied Concrete and Masonry Anchors in Cracked
Concrete.

3554, Qualification of Post-Instalied Adhesive Anchors in Concrete.

American Concrete Institute/Concrete Reinforcing Steel Institute (ACI-CRSI):

&.

Adhesive Anchor Installation Certification Program: Adhesive Anchor Instafler.

American Institute of Stee! Construction (AISCY:

.

303, Code of Standard Practice for Steel Buildings and Bridges.

ASTM International {ASTM}:

i,
b,
C.

d.

&

A36, Standard Specification for Carbon Structural Steel,

A108, Standard Specification for Steel Bar, Carbon and Alloy, Cold-Finished.

A123, Standard Specification for Zine (Hot-Dip Galvanized) Coatings on Tron and Steel
Products,

A153, Standard Specification for Zine Coating (Hot-Dip) on Iron and Steel Hardware,
A307, Standard Specification for Carbon Steel Bolis and Studs, 60,000 PS1 Tensile
Strength.

A496, Standard Specification for Steel Wire, Deformed, for Concrele Reinforcement.
AS563, Standard Specification for Carbon and Alloy Steel Nuts,

AT80, Standard Practice for Repair of Damaged and Uncoated Areas of Hot-Dip
Galvanized Coatings.

F436, Standard Specification for Hardened Steel Washers.

F593, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
F594, Standard Specification for Stainless Steel Nuts.

F1554, Standard Specification for Anchor Bolts, Steel, 36, 55, and 105-ks1 Yield
Strength.

F2329, Standard Specification Tor Zine Coating, Hot-Dip, Requirements for
Apptlication 1o Carbon and Alloy Steel Bolts, Screws, Washers, Nuis, and Special
Threaded Fasteners

international Code Council Evaluation Service (1CC-ES):

a.
b.

AC193, Acceptance Criteria for Mechanical Anchors in Concrete Elements.

AC308, Acceptance Criferia for Post-Instalied Adhesive Anchors in Concrete
Elements.

ESR-3298, Dewalt PUREY 10+ Epoxy Adhesive Anchor System and Post-Installed
Reinforcing Bar Connection System in Cracked and Uncracked Concrete,

ESR-3814, Hilti HIT-RES00 V3 Adhesive Anchors and Post-Installed Reinforcing Bar
Connections in Cracked and Uncracked Congrete,

ESR-4057, Simpsen Strong-Tie SET-3G Epoxy Adhesive Anchors for Cracked and
Uncracked Concrete.

ESR-4266, Hilii Kwik Bolt TZ2 Carbon and Stainiess Sieel Anchors in Cracked and
Uncracked Congrele.

ESR - 4868, Hilui HIT-HY 200 V3 Adhesive Anchors and Post Installed Reinforcing
Bar Cennections in Concrele,

1.3 ADMINISTRATIVE REQUIREMENTS

A, Coordination:

For post-installed anchors and other anchorages installed in existing concrete, comply with
Section {1 73 29 - Cutting and Patching.

Comply with coordination requirements in Section 01 35 73 - Delegated Design Procedures.

1.

)

Fh
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B. Pre-Design Conference:
1. Pre-design conference for ancherages to concrete {(where such anchorages are delegated
design Work) is not required.

L4 QUALITY ASSURANCE

A, Regulatory Requirements:
1. Code-required Special Instrnuctions:

i

b.

=

Special Inspection is required in accordance with the butlding code for all concrete
anchorages,

Naotify the Special Inspector that an inspection is required prior 10 conerete placement
{or during post-installed anchorage installation}.

See the “Field Quality Control” Article in “Part 3 - Execution” of this Section for
additional requirements.,

B. Qualifications:
1. Delegated Design Professional;

ik

Delegated design professional’s qualifications and responsibilities shall be in
accordance with Section 01 35 73 - Delegated Design Procedures,

2. Instalien

id.

b,

Installer for post-instatied anchors shalt be trained by the manufacturer or certified by a
training program approved by the Engineer.

Installer for adhesive anchors installed in horizontal, upward incline, or overhead
applications shall be certified by ACI-CRSI Adhesive Anchor Installation Certification
Program.

1.5 SUBMITTALS

A, Action Submittals: Submit the following:
I.  Shop Drawings:

.

fo

Submit schedule (table or listing) of types, sizes (diameter, length, embedment tength),
material, finish, and proposed manufacturers of anchorages to concrele to be provided.
Apportion by Project-specific application (for example, “Anchorages for cooling water
pumps in basement™) and indicate where anchorages are fully-designed by Engineer
and those for which final design was prepared by delegated design professional.
Engineer’s approval of such Shop Drawing will be onty for anchorages fully designed
by Engineer. For anchorages for which final design is by delegated design
professional, include on such Shop Drawing delegated design professional’s approval
stamp.

Product Data: Submit as Action Submittals product data for anchorages to concrete fully

designed by Engineer. For anchorages to conerete for which final design is by delegated
design professional, submit as Informational Submittals bearing approval stamp of
delegated design professional.

id.

o

Manufacturer’s express, written acknowledgement that proposed ifems comply with

referenced standards mdicated in this Section and, as applicable, by delegated design

professional

Manufaclurer published data and information for each anchor.

1) Clearly indicale ilems that are proposed for the Work, Neatly strike out or obscure
malerials and products not proposed.

Manufacturer's published installation instructions and instructions for code-required

special inspections and tests.

Post-Installed Anchors: In addition, submit for cach post-installed anchor system

current [CC-ES report , indicating the following:

1) Manulacturer’s certification (hat anchors comply with requirements indicated in
the Conlract Documents.

2) Perfonmance data indicating that anchor is approved by its manufacturer for use in
cracked concrete.

3) Seismic design categories for which anchor system is approved by 1CC-ES repeort.
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¥

4,

e.  Anchorage layout drawings and details:

1) Drawings showing location, cenfiguration, spacing and edie distance.

Delegated Design Professional’s Instruments of Service Submittals: Submit, in accordance

with this Section and Section 01 35 73 — Pelegated Design Procedures, for each anchorage

to concrete for which final design is by delegated design professional:

a.  Certification of compliance, in accordance with Section 0] 35 73 — Delegated Design
Procedures. Indicate design tension and shear loads used for anchor design.

. Delegated design professional’s drawings.

¢, Delegated design professional’s specifications, 1 any, when prepared by delegated
design professional,

d. Post-Installed Anchors (for which final design is by delegated design professional):
Submittal shall also include the following for posi-installed anchors for which final
design was by delegated design professional:

1) Show diameter, embedment deplh and edge distance ol each anchor.
2) indicate compliance with ACI 318 Chapter 17, and AC1 350-20 Appendix E.
3) Type of post-instalied anchor system used.
a) Provide manufacturer's ICC-ES report for the following:
{I) Mechanical anchorage per ICC-ES AC193.
{2) Adhestve anchorage per ICC-ES AC308.

Samples:

a.  Submit representative Samples of anchorages 10 concrete, when requested by Engineer.
Engineer’s approval of Samples will be for type and finish only.

B. Informational Submittals: Submit the following:

I.

b3

6,

Shop Drawings and Product Data Approved by Delegated Design Prolessional:

a.  Submit with delegated design professional’s approval stamp those Shop Drawings and
product data Submuttals indicated in this Article but for which linal design was
performed by delegated design professional.

Calculations by Delegaled Design Professional:

a.  Submit sealed and signed calculations for sizing and determining embedment lengil: of
anchorages o concrete not fully designed by Engineer.

b. Tost-Installed Anchors Designed by Delegated Design Professional: In addition, also
submil design calculations:

1) indicate design load to each anchor.
2)  When design load is not indicated on the Drawings, include calculations to develop
anchor forces based on performance and design criteria indicated in this Section.

Supplier’s Instructions:

a.  Submit manufacturer’s published instructions for installation.

Field Quality Control Submittals:

a.  Submit written results of required field quality control activities indicated in this
Section.

Reports of Supplier's Visits to Site:

4. Submit each written report of visit to the Site by Supplier’s factory trained
represemtative and delegated design professional, For each, indicale dale and time of
visit, purpose of visit, observations made, decisions made, problems encountered, and
other pertinent information.

Qualilications Statements;

a.  Delegated design prolessional.

b. Each mstaller.

PART 2 - PRODUCTS
2.1 MATERIALS — ALL ANCHORAGES

A. Materials — General:
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I.  This Article applies to all anchorages to concrete, regardiess of whether fully designed by
Engineer or delegated design professional. Requirements for delegated designs are in the
following Article.

2. Additional requirements for anchorages fully designed by Engineer are indicated in the
Anticle foHowing requirements for detegated design anchorages.

3. Forstructural applications, do not use powder actuated fasteners and other types of bodts or
fasteners not specified in this Section unless approved by Engineer or otherwise required by
the Conlract Documents,

B. Description:

1. Provide anchorages to concrete, of the types shown or indicated, to secure to concrete
materials, equipment, and appurtenances installed as part of the Work.

2. Locations where anchorages are required are generally shown or indicated on the Drawings.
Where not shown or indicated on the Drawings provide anchorages or the fypes required for
materials, equipment, and systems where such materials, equipment, and systems are shown
on the Drawings.

3. Anchorages required include those for materials, equipment, and systems shown on the
structural Drawings and Drawing other than the structural Drawings,

4. Design loads for concrete anchorages are shown or indicated on the Drawings for
anchorages where design responsibility is delegated to Contractor’s delegated design
professional. For such anchorages, embedment depths are not shown or indicaled,

C. Cast-in-place Concrete Anchors:

1. Buildings, non-building structures, and equipment, unless otherwise specified:

a. ASTM F1554, Grade 36 or Grade 55 with weldability supplement S for galvanized
threaded rods.

b.  ASTM A307, Grade A for galvanized headed bolts.

2. All other cast-in-place concrete anchors:

a.  Stainless steel with matching nut and washer,

b.  Submerged application: ASTM F593, Type 316, minimum vield strength of 45,000 psi.

¢.  Non-submerged application; ASTM 17593, Type 304 or Type 316, minimum vield
strength of 45,0060 psi.

D. Post-Installed Mechanical and Adhesive Concrete Anchors:

}.  Subinerged application: ASTM F593, Type 316, minimuim yield strength of 45,000 psi with
matching nut and washer.

2. Non-submerged application: ASTM F393, Type 304 or Type 316, minimum yield strength
of 45,000 psi with matching nut and washer.

3. Post-installed anchors and related materials shall be listed by 1CC-ES or Engincer-approved
equivalent.

E. Remforcing: Comply wilh Section 03 21 80 - Reinforcement,
Headed Studs: ASTM A108 with 2 minimum yield strength of 50,000 psi and a minimum
tensile strength of 60,000 psi.

G. Washers:

I.  ASTM F436 unless indicated otherwise, finish to match bolt.

2. When stainless steel anchorage is provided for cast-in-place anchorages, provide washers of
the same material and alloy as in the associated anchorage.

3. Plate washers: Minimum 1/2 inch thick fabricated ASTM A36 square plates as required.

4.  Comply with manufacturer’s written instructions for all post-installed anchorages.

H. Nuts;

1. ASTM A363 for cast-in-place anchorages.

2. When stainless steel anchorages are provided for cast-in-place anchorages, nuts shall
comply with ASTM F594 and shall malch malerial and alloy of the associated anchorage.

3. Follow manulacturer’s requirements if using post-instalied anchorage.
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i Galvanizing Repair Paint:

I

2
3.
4,

High zinc dust content paint for regalvanizing welds and abrasions.

ASTM A780.

Zinc content: Minimum 92 percent in dry film.

Products and Manufacturers: "ZRC Cold Galvanizing”, by ZRC; or "High Performance
Zinc Sprav", by Clearco; or equal,

J.  Dissunttar Materiats Protection: Comply with Section 09 96 00 - High-Performance Indusirial
Coatings.

2.2 DELEGATED DESIGN ANCHORAGES TO CONCRETE

A. Manufacturers:

i

Post-installed anchor systems for indicated manufacturers are acceptable only when a
current 1ICC-ES evaluation report is furnished as a Submittal and the subject anchorage
system is approved by delegated design professional.

@ Hilti.

b, Dewalt.

¢ Simpson Swong-Tie,
d.  Orequal

B. Description: Perform delegated design for anchorages when one or more of the following
applies:

.

e d 2

Design foad for concrete anchorage is shown or indicated on the Drawings and anchorage
embedinent depth is not shown or indicated.

When specifically required by the Contract Documents.

When an anchorage is necessary but is not shown or indicated on the Drawings.
Anchorages shown on the Drawings other than the structural Drawings.

C. Performance and Design Criteria for Delegated Design Anchorages:

1.

-
.

3.

4.

Determine design loads, including wind and seismic loads, in accordance with applicable
huilding code and other Laws and Regulations.

For anchorage of equipment and non-structural components, use actual dead load and
operating loads obtained by Contractor or delegated design professional from manufacturer.
Design loads shall include operating conditions when equipment or element of the Work is
in operation, dynamic loads, and other loads as appropriate or required by the building code
or other Laws or Regutations.

Pipe Hangers and Pipe Support: Comply with additional requirements in Section 40 05 67 —
Pipe Support Systems.

Design assuming cracked concrete.

2.3 ANCHORAGES FULLY DESIGNED BY ENGINEER

A.  When size, length, and details of anchorage are shown or indicated on the structural Drawings,
such anchorages are considered as fully designed by Enginecer and delegated design of such
anchorage is not required,

B. Manufacturers:

I.

For post-installed anchor systems regardless of whether proposed manufacturer 1s indicated
below, furnish as Submittal current evaluation agency report and anchor system is certified
by ICC-ES for cracked concrete conditions.

2. Mechanical Anchors:
a. Hiiti:
1) Kwik Bolt TZ (ICC-ES ESR-1917).
b. Orequal
3. Adhesive Anchors for Concrete:
a.  Hihi:
1) HiT RE 500 V3 (ICC ESR-3814),
2) BIT-HY 200 V3 (JCC-ES ESR-4868).
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b. Dewalt:

1) PURE3 10+ {ICC-ES ESR-3298).
¢.  Simpsen Strong-Tie;

1) SET-3G (ICC ES 4057)
d.  Orequal
Requests, if any, for Engineer’s approval of “or-equals” or substituies shall indicaie
proposed anchor has at least the same tenston and shear strength as the asseciated anchorage
products indicated by name in this Article,

PART 3 - EXECUTION
31 PREPARATION

A. For cast-in-place concrete anchorages, alfow adequate time lor proper installation, inspection,
and ehservation prior to placing concrele.

B. Prior to instatlation, inspect and verify areas and conditions under which concrete anchorages
will be installed.

1.

2

Lo

Notify Engineer of conditions detrimental to proper and timely completion of the Work.
Do not proceed with the Work until unsatisfactory conditions are properly remedied.

3.2 INSTALLATION

A, Installation Requirements - General:

1.

2.

3.

4.

install ems in accordance with the Confract Documents, manufacturer’s written

instructions, and Laws and Regulations. Where such requiremenis conflicl, oblain

interpretation or clarification from Engineer prior to commencing the associaled Work.

Perform the folowing unless shown or indicated otherwise:

a. Provide stainless steel anchorages lor connecting aluminum and steel members to
concrete and masonry. Provide dissimilar malerials protection in accordance with
Section 09 96 00 — High-Performance Industria! Coatings.

b.  Provide washers for all anchorages.

Where exposed, extend threaded anchorage a minimum of (.5 inch above top of fully-

engaged nut. 1f anchorage is cut off to required maximum height, dress the threads to

allow nuts to be removed without damage to nuts.

Tightening of nuts: Do the following afier nuts are snug-tightened down:

a. Upset anchorage threads to prevent nuts from backing off. Provide double nut or fock
nmut i liew of upset threads for items that may require future removal,

b. For cast-in-place anchorages (excluding post-instalied anchorages), tighten nuts an
additional 1/8 turn beyond snug tight to prevent nuts from backing off.

c.  When two nuts are used per concrete anchor above the base plate, tighten fop nut an
additional 1/8 tumn to "lock” the two nuts together.

d. For post-installed anchorages, comply with MPi1,

Secure architectural componenss to avoid aesthetic distortion and to avoid overstressing

fasteners from expansion, contraction, or installation,

m

B. Cast-in-Place Anchorages:

I, Provide where anchor rods or anchor betts are indicated on the Drawings, unless another
anchor type is approved by Engineer.

2. Provide concrete anchorages as shown on the Drawings or as required to secure the Work to
concrete.

3. Fie cast-in-place anchorage in position to embedded reinforcing steel using wire.

4. Tack welding of anchorage is prohibited.

5. Chase threads as required and coat projected portion of carbon steel anchors and nut threads
with a heavy coat of clean grease after concrete has cured.

6. Anchorage location Tolerance: in accordance with AISC 303,
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7.

Provide steel or durable wood templates for all column and equipment anchorages. Place
templates above top of concrete; do not impede proper concrete placement and
consolidation.

C. Mechanical Anchorages:

I

RS

Use only where specifically indicated on the Drawings or when approved for use by the
Engineer.

Do not use where subjected to vibration.

May be used in overhead applications.

Contact Engineer for clarification when anchors will not be installed in compliance with
manufacturer's printed installation requirements.

D. Post-installed Anchorages:

1.

2.
3.

For post-installed anchors, comply with MPIH regarding hole diameter and depth required 1o
fully develop the lensile strength of anchor or reinforeing bar.
Use hanumer drills to creaie holes.
Properly clean out holes in accordance with the associaled ICC-ES report using non-
metallic, fiber bristle brush and compressed air, or as olberwise necessary 1o remove all
leose material from each hole prior to installing anchor in the presence of Special [nspector.
Adhesive Anchorages:
a. Provide only where specifically indicated on the Drawings or when approved for use by
Engineer.
May be provided where subjected to vibration or at buried or subinerged locations.
¢. Do not install for overhead applications or sustained tension Joading conditions such as
utility hangers.
d. Install adhesive anchors in concrete aged not less than 21 days.

E. Finishes:

I.

y
-

Coat aluminum surfaces in contact wilh dissimilar materials in accordance with Section {49

96 00 - High-Performance Industrial Coatings.

Repair of damaged galvanized susrfaces:

a. Prepare damaged surfaces by abrasive blasting or power sanding.

b. Repair damaged galvanized surfaces in accordance with ASTM A780.

c. Apply galvanizing repair paint to not less than 6 miis dry film thickness in accordance
with galvanizing repair matertal manufacturer's instructions and ASTM ATR0.

F.  Ensure that embedded items are protected from damage and are not filled in with concrete or
related materials.,

3.3 FHEELD QUALITY CONTROL

A. Field Tests and Inspections:

1.

2.
3.

4.

Special Inspections: Comptly with Section 01 45 33 - Code-Required Special Inspections
and Procedures.

Comply with Section 03 05 05 - Concrete Testing and Inspection.

Tests and inspections of anchorages shall comply with ACI 355.2 andior ACE 355.4 as
applicable.

Owner reserves the right to inspect and test completed anchorages at a minanum of 10 1o
23 percent of provided anchorages.

B. Supplier’s services:

1.

Posi-installed anchor manifacturer’s representative shalt demonsirate and observe the
proper stallation procedures for the post-installed anchors.

C. Defective Work:

I.  Anchorages that do not successfully pass required field tests and inspections or that are
otherwise deemed defective by Engineer shall be remedied, in accordance with the Contract
Documents, at no cost to Owner.
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34 CLEANING

A, Aller concrete has been placed, remove protection and clean all anchorage of all concrete, dirt,
and other foretgn matter.

B. Provide surface acceptable o receive field applied paint coatings when specified in Specification

Section 09 96 00,
END OF SECTION
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SECTION 03 21 00
REINFORCEMENT

PART 1 - GENERAL
1.1  SUMMARY

A, Section Includes:
1. Reinforcing bar requirements for concrele construction,

B. Related Specification Sections include but are not necessarily limited to:
I. Section 03 03 {5 - Concrete Testing and Inspection.
2. Section 03 15 19 - Anchorage to Concrete.

1.2 QUALITY ASSURANCE

A. Referenced Standards:
1. American Concrete Institute (ACI):
a.  SP o6, AC] Detailling Manual.
b. 117, Specification for Tolerances for Concrete Construction and Materials.
¢, 315, Manual of Standard Practice for Detailing Reinforced Conerete Siructures.
d. 318, Building Code Requirements for Structural Conerete,
e. 350, Code Requirements for Environmental Engineering Conerete Structures.,
2, ASTM intermnational {ASTM):
& A36, Standard Specification for Carbon Struciural Steel.
b, A276, Sundard Specification for Stainless Steel Bars and Shapes.,
¢ A613, Standard Specification [or Delormed and Plain Carbon-Steet Bars for Concrels
Reinforcement.
. AY70, Standard Specification [or Headed Steel Bars {or Concrete Reinlorcement.
g, A1064, Standard Specification for Steel Wire and Welded Wire Reinforcement, Plain
and Deformed, for Concrete.
3. Concrete Reinforcing Steel Institute (CRSI):
a. Manual of Standard Practice.

L3  SUBMITTALS

A. Shop Drawings:
I.  Product technical data including:
Acknowledgement that products submitted meet requirements of standards referenced.
Manufacturer's instailation instructions.
Mill certificates for all reinforcing.
1CC reports for manufactured mechanical splice and adhesive anchor.
e.  Manufacturer and type of proprietary reinforcing mechanical splices.

o oPR

2. Reinforcing number, sizes, spacing, dimensions, configurations, locations, mark numbers,
lap splice fengths and locations, concrete cover and reinforcing supports.

3, Sufficient reinforcing details to permit installation of reinforcing.

4. Reinforcing details in accordance with ACI 8P 66 and ACT 315,

5. Locations where proprietary reinforcing mechanical splices are required or proposed for
use.

6. Shop Drawings shall be in sufficient detai! to permit installation of reinforcing withoul
reference to Contract Drawings,

a,  Shop Drawings shall not be prepared by reproducing the plans and details indicaled on
the Contract Drawings but shall consist of comipletely redrawn plans and delails as
necessary to indicate complele fabrication and installation of all reinforcing steel.

b, Where multiple types of supports for reinforcing steel (such as chairs, runners, bolsters,
and other types of supports) will be used in the Work, clearly indicate on the Shop
Drawings the support types and materials of supports.
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1.4 DELIVERY, STORAGE, AND HANDLING

A, Support and store all reinforcing above ground.

B. Ship to jobsite with attached plastic or metal tags with permanent mark numbers which mateh
the Shop Drawing mark numbers,

PART 2 - PRODUCTS

21

22

2.3

2.4

ACCEPTABLE MANUFACTURES

A, Subject 1o compliance with the Conlract Documents, the following manutacturers are
acceptabie:
1. Reinlorcing adhesive anchors:
a.  See Specification Section 03 15 19,
2. Reinlorcing mechanical splices:
a. Lenton Rebar Splicing by Erico, [uc.
b. Richmond dowel bar splicer system by Richmond Screw and Aachor Co., Inc.
¢.  Bar-Grip Systems by Barsplice Products, [ne.

MATERIALS
A. Reinforcing Bars: ASTM AG6135, grade 60, deformed.
B. Woelded Wire Reinforcemenl: ASTM

C. Smooth Dowel Bars:
1. Water containing structures: ASTM A276, Type 316.
2. All other locations: ASTM A36, with metal end cap to allow longitudinal movement equal
to joint width plus 1 inch.

D. Proprietary Reinforcing Mechanical Splices: To develop in tension and compression a mimmum
of 125% of the yield strength of the reinforcing bars being spliced.

E. Rewmforcing Adhesive Anchors:
1. See Specification 03 15 19,

ACCESSORIES

A, Chairs, Runners, Bolsters, Spacers, Hangers, and Other Reinforcing Supports:
1. Metal fabrications with plastic-coated tips in contact with forms.
a.  Plastic coating meeling requirements of CRS! Manual of Standard Practice.
2. All plasiic construetion meeting the requirements of CRSI Manual of Standard Praclice,
a,  100% non~metallic, non-corrosive.
b.  Requived for all walls and elevated construction exposed 1o liquid containing structures.

B. Protective plastic caps at mechanical splices.
FABRICATION

A, Tolerances:
I. Conforms to ACH 117, expect as modified herein.
2. Sheared fengths: +1 inches,
3. Overall dimensions of stirrups, ties and spirals: +§/2 inches.
4.  All other bends: +0 inches, -1/2 inches,

B. Minimum diameter of bends measured on the inside of the reinforcing bar to be as indicated in
ACI 318 Paragraph 7.2,

C. Ship reinforeing to jobsite with attached plastic or metal tags,
1. Place on each tag the mark number of the reinforcing corresponding Lo the mark number
indicated on the Shop Drawing,
2. Mark numbers on tags 1o be so placed that the numbers cannot be removed.
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PART 3 - EXECUTION
3.1 INSTALLATION

A. Tolerances:
1. Conformto ACI 117, except as modified herein.
2. Reinforcing placement:
a. Clear distance to formed surfaces: +1/4 inches.
b.  Minimum spacing between bars: -1/4 inches.
¢. Top bars in slabs and beams:
D) Members 8 inches deep or less: +1/4 inches.
2)  Members between 8 inches and 2 feet deep: -1/4 inches, +1/2 inches.
3)  Members more than 2 feet deep: -1/4 inches, +1 inches.
d. Crosswise of members: Spaced evenly within +1 inches.
e. Lengthwise of members: +2 inches.
3, Minimum clear distances between reinforcing bars;
a.  Beams, walls and slabs; Distance equal to bar dismeter or 1 inch, whichever is greater.
b. Columns; Distance equal to 1-1/2 times the bar diameter or 1-1/2 inches, whichever is
grealer,
¢, Beam and slab reinforcing shall be threaded through the column vertical rehars without
displacing the columa vertical bars and still maimtaining the clear distances required for
the beam and slab reinforcing bars,

B. Minimum concrete protective covering for reinforcement: As shown on Drawings.

C. Linless indicated otherwise on Drawings, provide splice lengths for reinforcing as follows:
i. Forreinforeing: Class B splice meeting the requirements of ACI 350.
2. For welded wire reinforcement:

a. Splice lap length measured between outermost cross wires of each fabric sheet shall not
be less than one spacing of cross wires plus 2 inches, nor less (han 1.5 x development
length nor less than 6 inches.

b.  Development length shall be as required for the yield strength of the welded wire
reinforcement in accordance with ACI 350,

3. Provide splices of reinforcing not specifically indicated or specified subject to approval of

Engineer.

a. Mechanical proprietary splice connectors may only be used when approved or indicated
on the Conéract Drawings.

D. Welding:
1. Welding reinforcing is not penniited.

E. Placing Reinforcing:

I.  Assure that reinforcement at time concrete is placed s free of mud, oil or other malerials
that may affect or reduce bond.

2. Reinforcement with rust, mill scale or a combination of both will be accepted as being
salisfactory without cleaning or brushing provided dimensions and weights including
heights of deformalions on a cleancd samiple is nol less than required by applicable ASTM
specification that governs {or the reinforcing supplied.

3. Reinforcing support:

g, Uncoated reinforcing:
1) Suppon reinforcing and fasten together to prevent displacement by construction
operalions.
a} Locate and support reinforcement with bar supports to mainiain minimum
concrete cover.
b}  Set wire ties with ends directed into concrete, not toward exposed concrete
surfaces.
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¢) Reinforcement shown on the Contract Documents may not be repositioned for
use a support for reinforcement.  Additional drop bars may be provided for
support of reinforcing,
2)  Reinforcing supported on ground:
a)  Slab on grade and other members with only one mat of reinforcing:
{1) Provide metal bar supports with bottom plate.
{2) Do not use concrete blocks to support slab-on-grade reinforcing.
b} Al other members; Provide supporting concrete blocks or metal bar supporis
with botlom plale,
3) Reinforcing supported on formwork:
a) Concrete surfaces in contact with or over process liquid: AlkPlastic chairs,
runners and bar supports,
by Al other Tormed surfaces:
{1) Provide plastic-coaled melal chairs, runners, bolsiers, spacers, hangers and
olher reinforeing support.
{2) Only tips in contact with the forms need to be plastic coated.
Support reinforcing over cardboard void forms by means of concrete supports which wili
not puncture or damage the void forms during construction nor impair the strength of the
concrete members in any way.
Where paraliet horizontal reinforcement in beams is indicated to be placed in two or more
layers, bars in the upper layers shall be placed directly above bars in the bottom layer with
clear distance between layers to be 1 inch.
a. Place spacer bars at 3 feet maximum centers to maintain the required 1 inch clear
distance between layers.
Extend reinforcement to within 2 inches of concrete perimeter edges.
a. If perimeter edge is formed by earth , extend reinforcement to within 3 inches of the
edge.
To assure proper placement, fumnish templates for all column vertical bars and dowels.
Do not bend reinforcement after embedding in hardened concrete unless approved by
Engineer.
a. Do not bend reinforcing by means of heat.
Do not tack weld reinforcing.

. Embed reinforcing into hardened conerete ulilizing adhesive anchor system specifically

manufactured for such instaliation:
a.  See Specification Section 03 15 19,

3.2 FIELD QUALITY CONTROL

A. Reinforcement Congestion and Inlerferences:

I.
2.

4.

5.

Notity Engineer whenever the specified clearances between bars cannol be met.

Do not place any concrete until the Engineer submits a solution o reinforeing congestion
problem.

Reinforcing may be moved as necessary to avoid interference with other reinforeing steel,
conduits, or embedded flems.

i bars are moved more than one bar diameter, obtain Engineer's approval of resulting
arrangement of reinforcing.

No culting of reinforcing shall be done without written approval of Enginecer.

B. Special Inspection:

1. See Section 01 43 33,
2. See Section 03 05 05.
END OF SECTION
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SECTION 03 31 30
CONCRETE MATERIALS AND PROPORTIONING

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Requirements for concrete materials, including:

a.  Materials, including various types of grout, admixiures, comenl, sand, aggregate, and
other materials,

b.  Concrete strength and proportioning, including design mixes for:
1) Normal weight concrele.
2) Flowable {ill (Controlled low strength material).
3) Grout.

B. Scope:

I.  Unless shown oy indicated otherwise in the Contract Docwments, concrete Work shali
comply with;
a.  ACI 301,
b. Laws and Regulations, including applicable building code.

2, In this Section, malerial is apportioned into the following grouting types:
a.  DBase plates for columns and equipment,
b, As otherwise shown or indicated in the Contract Documents,

3. This Section addresses malerials for concrete, Other Specifications sections present other
requirements for complete concrete Work, including, but nol necessarily limited to;

a. Section 03 05 05 - Concrete Testing and Inspeciion.

b, Section 03 11 13 - Formwork.

c.  Section 03 21 00 - Reinforcemenl.

d. Section 03 31 31 - Conerete Mixing, Placing, Jointing, and Curing.

g.  Section 03 35 00 - Conerete Finishing and Repair of Surface Defects.
f.  Oihers as indicated in the Contraci Documenis.

C. Reclated Requirements: include but are not necessarily limited to:
1. Section 03 85 05 - Concrete Testing and Inspection,

2. Section 03 11 13 - Formwork.

3. Section 03 15 19 - Anchorage to Concrete.

4. Seciien 03 21 $0 - Reinlorcement.

5. Seciion 03 31 31 - Concrete Mixing, Placing, Jointing, and Curing,
6. Secction 03 35 00 - Concrete Finishing and Repair of Surface Defects.

1.2 REFERENCES

A. Abbreviations and Terminology:
I.  Abbreviations: The following abbreviations are used in this Section:

g, “AAR” means deleterious “alkali-aggregate reaction”, resulting from either alkali-silica
reactive {ASR) or alkali-carbonate reactive (ACR) aggregates.

b, “SCM” means “supplementary cementitious materials”, with the meaning indicated
below.

¢. “CLSM™ means controlled low strength material in accordance with requirements of
this Section.

2. Terminology: Terminology indicated below are not defined terms and are not indicated
with initial capital letters, but when used in this Section have the meanings indicated below;
a.  “Supplementary cementitious materials™ {SCMY means fly ash, silica fume, and
GGBFS.
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“Water-bearing concrete” is concrete surface to be in contact (whether continuously or

mtermittently) with water, process liquid, or slurries during intended operation of the

facility, including, but not limited to, concrete tanks, channels, wet wells, distribution
chambers, and secondary contaurment structures.

Independent Laboratory:

1) Testing shall be performed by an independent laboratory complying with
requirements of the generally recognized accrediting entity for the jurisdiction
where the Site is located.

2)  Testing laboratory shall obtain all concrete samples and waterproofing product
samples from the manufacturer of the associaled product or material.

B. Reference Standards:
1. American Concrete Institute (ACI):

id.

b.

LR

h,
2. AS

i

b.

e

o

CT-13, Concrete Terminoclogy.

117, Specitication for Tolerances for Concrete Construction and Materials.

211.1, Standard Practice for Selecting Proportions for Normal, Heavyweight, and Mass
Concrete.

212.3R, Chemical Admixtures for Concrete.

232.2R, Use of Fiy Ash iz Concrete,

301, Specilications for Structural Concrete for Buildings,

318, Building Code Requirements for Structural Concrele.

350, Code Requitements for Environmental Engincering Concrete Structures.

TH International {ASTM):

(33, Standard Specification for Concrete Aggregales.

(39, Standard Test Method for Compressive Strength of Cylindrical Congrete
Specimens.

C94/C94M, Standard Specitication for Ready-Mixed Conerete.

€125, Terminology Relating to Concrele and Concrele Aggregates.

€150, Standard Specification for Portland Cement.

€157, Standard Test Method for Length Change of Hardened Hydraulic-Cement,
Mortar, and Concretie.

€192, Standard Practice for Making and Curing Concrete Test Specinens in the
Laboratory.

2060, Standard Specification for Air-Entraining Admixtures Tor Concrete.

494, Standard Specification for Chemical Admixtures for Concrete.

5935, Standard Specification for Blended Hydraulic Cements.

Co18, Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan
for Use in Concrete.

C1107, Standard Specification Tor Packaged Dry, Hydraulic-Cement Grout (Non-
shrink).

C1602, Standard Specification for Mixing Water Used in the Production of Hydraulic
Cement Concrete.

C1778, Standard Guide for Reducing Risk of Deleterious Alkali-Aggregate Reaction in
Concrete.

1.3 SUBMITTALS

A. Action Submitials: Submit the following:
1. Shop Drawings:

i,

Schedule (table) of concrete malerials proposed, listed by each specified grouping of

concrete Work, including, but not limiled to, aggregales, sand, cement (by type), SCM,

admixtures, grouts, and other materials. For each separate material and produet,

indicale manufacturer and type of material.

Mix Designs:

1) Proposed mix design for each concrete grouping required. For each, indicate
concrete designation (type) indicated i the Coatract Documents, proposed
malterials and proportioning, and iatended special uses, such as concrete intended
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for placement in cold weather or warm weather, concrete to be placed by pumping,
concrete intended for specific locations in the Work, and others.

2)  Engineer’s approval of mix design Shop Drawing is only for limited puposes
indicated in the Contract Documents, including the General Conditions, and in no
way reduces or mitigates Contractor’s responsibility for construction means,
methods, techniques, procedures, and sequences.

Product Data:

a.  Written affidavit stating malerials proposed comply with requirements of reference
standards indicated in this Section. Clearly indicate specific reference standards
applicable to each specific malerial,

b, Tor aggregate and sand, indicate source (quarty) and gradation of materials proposed

for use. Indicale the specific concrete mix design(s) proposed for each,

For cement and SCM, indicate material source and submit manufacturer’s technical

data {except safely data sheets).

d. For each proposed admixture and type of groul material {inclading non-shrink grouls,
epoxy grout, and grout cure/seal compound), submit manufacturer’s published technical
data {except safety data sheets).

L

B. Informational Submittals; Submit the following:

k.

Certifications: Submit concurrent with, bul separate from, associated Shop Drawings and

product data Submittals:

a,  Certification of standard devialion, in units of pounds per square inch, for ready mix
plant {urnishing concrete,

b, SCM: Certification that SCM complies with qualily requirements of this Section, and
SCM Supplier’s certified test reporls of SCM delivered to concrete Supplier.

c.  ASTM C33: Certification thai class of coarse aggregate complies with ASTM C33 for
type and location of concrete Work.

d.  Aggregaie:
1) Cerufication of aggregate gradation.
2) Certification of coarse aggregale unpurities relative to alkali-aggregate reactivity 1n

accordance with ASTM C1778.

e. Certification of shrinkage test resulls.

Test Reports:

a.  Cement and SCM mill certificates for all materials to be supplied.

b.  Test results for AAR impurities of coarse aggregates within proposed mixes, in
accordance with ASTM standards cited in this Section.

Supplier's Instructions: Submit concurrent with, but separate from, associated product data

Submittals:

a.  Manufacturer’s written instructions on proper storage, handling, mixing, and use of
materials fumished.

1.4 DELIVERY, STORAGE AND HANDLING

A, Storage of Materials:

L Admixtures:
& Store admixtures in manner that aveids contamination, evaporation, and damage,
b, For admixtures used in form of suspensions or non-stable solutions, perform agitaling
as recommended by manulacturer o ¢nsure uniform distribution of ingredients,
¢, Proiect liquid admixtures from freezing and lemperature changes thal adversely alfect
admixture characleristics and perlornyance,
2. Cement and SCM:
a. Store cement and SCM in containers in weatheriight space that prevent contamination
wilh mioisture and other contaminants.
3. Aggregates:
a. Store and access aggregales in manner avoiding excessive segregation and preventing
contamination with other materials and other sizes of like aggregate.
b. Do not use frozen or partially frozen aggregate.
HDR PN: 10342803 City of Lewisvitle June 2025

Prairte Creck Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
CONCRETE MATERIALS AND PROPORTIONING
0331303



4. Sand: Allow natural sand to drain untif sand has relatively uniforn: moisture content, prior
10 use.

5. stockpied materiats contact the ground, unless such materials are stored on a clean, firm,
reasonably impervious surface such as concrete or asphalt paving, do not use in the concrete
Waork bottom six inches of stockpiled materials,

PART 2 - PRODUCTS
2.1 MATERIALS

A. Cemenl:

I. ASTM C150, Type VIl cement, unless otherwise required by the Contract Documents.

2. At Coniractor’s oplion, provide ASTM C595, Type IL {MS) or 1L (H18).

3. Cement type provided shall maich cement type used in associated approved mix design.

B. SCM:
I.  Fly Ash:
a.  ASTM Col8, Class F.
b. Non-staiming.
¢, Appropriate for providing hardened concrete of uniform, light-gray color,
d. Compatible with ali other concrete ingredients. Fly ash shalt have no deleterious effect
on hardened concrete Work,
e.  Ewvaluaie and usc in accordance with ACI 232.2R.
2. SCM type used shall match SCM ype used 1o associated approved mix design.
C. Admixtures:

I, Admixtures — General:

a.  Provide admixtures of same type, manufacturer and quantity as used in establishing
required concrete proportions in mix design approved by Engineer.

b. Provide admixtures certified by manufacturers as compatible with other admixtures
proposed.

2. Air Entraining Admixtures: Comply with ASTM C260.

3. Water Reducing Admixtures:

a,  Provide water-reducing admixtures in all coperete mixes to provide and maintain
required waler-lo-cement ratio without additional cement,
b, Waicer Reducing, Retarding and Accelerating: Comply with ASTM C494 Types A
through E, and ACI 212.3R.
c.  IHigh Range Water Reducers (Superplasticizers):
1) Required for pumped concrete.
2) Comply with ASTM C494 Types F and G.
4. Hydration Slabilizer:
a.  Comply with ASTM C494 Type D.
5. Admaxture Chiorides — Generak:
a. Provide chloride-free admixtures.
b. Do not use calcium chloride.
D.  Crystaliing Cementitious Walerproofing:

1. Products and Manufactlurers: Subject lo compliance with the Contract Docurnents, the

following are acceplable.

a.  Xypex Chemical Comoration, C-500 or C-500 NF.

b.  Kryton Interational Inc, Krysto] 1ntemal Membrane (KIM).
¢.  Orequal

2. Description: Factory blended dry powder compound consisting of Portland cement, treated
aggregate, and active chemicals.

3. Dosage rate shall be not less than percenlages by weight of cementitious material shown
below for eacl product or additional as necessary to comply with the performance
requirements indicated below.
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a.  Xypex Chemical Corporation, C-300: 2 percent

b. Xypex Chemical Corporation, C500 NF: 1 percent

¢.  Kiyton [nternational Ine, Krystol Internal Membrane (KIM): 2 percent

Required Locations: Provide crystaliine cementitious waterproofing admixture in all water

bearing foundation concrete and conerete in contact with soil that does not require the

antimicrobial crystalline cementitious waterproofing admixture. Provide admixture in
bottom wall pour concrete at aeration basin nos. 5-8 as indicated on the Drawings.

Performance Criteria:

a.  Mix waterprooting material in proportions recomniended by manufacturer.

b, Submit to Enginecr, together with product data Submittal, resulls of tests (previously

performed for manufacturer) by independent third-party Lesting entily,

Crystalline cementitious walerprooling material, identical to that proposed for use in

the Work, shall have been tested in accordance with the following:

I) DIN 1048/ EN 12390, Water Impermesbility of Concrete:

a) Supplier shall retain independent testing entity to perform testing in
accordance with DIN 1048/EN 12390.

b} Prepare and test untreated samples (“control samples”™) and treated samples, al
of the same concrete mix design using a mix design similar to that used for the
Work. Test not less than three control samples and three treated samples.

¢)  Sample size to be in accordance with DIN 1048/EN 12390 requirements.

d} Subject samples to test pressure of water not less than design hydrostatic
pressure to which concrete will be subject after Substantial Completion, for
test duration of not less than 72 hours.

e) Treated samples shall demonstrate not less than 90 percent reduction in depth
of water penetration (average of all freated samples tested compared with
average of all untreated control samples tested).

2)  Permeability: Supplier shall retain independent testing entity to perform
permeability testing in accordance with USACE CRD-C 48 - Standard Test
Method for Water Permcability of Concrete.

a)  Test samples of concrete, of identical mix design, using mix design similar to
that used for the Work. Test untreated samples (“control samples™} and
samiples treated with the admixture,

b} Sample size to be i accordance with USACE CRD-C 48 requirements,

¢) Subject samples Lo waler at test pressure of 200 psi.

d} When compared with conirol samples, the treated samples shall exhibil no
measurable leakage. Control samples shall exlnbit full saturation and
measurable leakage.

[

E.  Antimicrobial Cryvstalline Cementitious Waterproofing

.

Products and Manufacturers: Subject to compliance with the Contract Documents, the
following are acceptable.
a.  Xypex Chemical Corporation, Bio-San C500,

2. Description: Faclory blended dry powder compound consisting of Portland cement, treated
ageregate, and active chomicals,

3. Dosage rate shall be not fess than 1 percent by weight of cementitious materials or
additional as necessary to comply with the performance requirements indicated above for
Cryslalline Cementitious Waterproofing.

4. Required Locations; Provide antimicrobial crystalline cementitious waterproofing admixture
in all water bearing concrete above the foundation except for the boitom wall pours of the
acration basin nos, 3-8 as indicated in the Drawings,

F. Water:
I.  Potable in accordance with Laws and Regulations,
2. Clean and free from deleterious substances.

-

2.

Free of oils, acids, and organic matter. Comply with ASTM C1602,

G. Aggregates for Normal Weight Concrete:
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Comply with ASTM 33,

Fine aggregates and coarse aggregates are separate ingredients,

Blended aggregates are unaccepiable.

Coarse Aggregate:

a.  Material shall be well-graded, washed aggregate, free of organic material,

b. Gradalion: in accordance with Table 03 31 30-A in this sectton’s *Mixes™ Article.

N P e

H. Maximum total water-soluble chloeride ion content for concrete mix including all ingredients
measured as weight percent of cement in accordance with ASTM CI1218:
1. All conerete: 0.10.

L Sand Cement Grout (lermed “Grout”™ on the Drawings):
I.  Performance Crileria:
a. Minimum 28 day compressive strength: 3,000 PSL,
b. Strength shall be not less than strength of adjacent concreie lo which grout is applied.
2. Materials:

a. Provide sand cement groul as approximately three parts sand to one part Portland
cement, 4.5 percent 1o 7.5 percent entrained air and water to provide slump aliowing
grout to completety fill reguired spaces and surround adjacent reinforcing.

b. Provide sand in accordance with requirements for fine aggregaie for concrete.

I, Non-shrink Grout;
1. Manufacturers and Products: Subject to compliance with the contract Documents, the
following are acceptable:

a. Sika, SikaGrout 713,

b. Euclid Chemical Company, NS Groul.

¢.  Five Siar Producis, Five Star Grout,

d.  Orequal

2. Description:

a. This provision requires non-shrink, non-metathe grout. Unless otherwise shown or
indicated in the Contract Docurnents, references to “non-shrink grout” refer to non-
shrink, non-metallic grout required by this provision.

3. Performance Criteria:

a. Non-shrink grout shall produce a positive but controlled expansion.

b.  Mass expansion shall not be created by gas liberation or by other means.

c. Minimum 28-day Compressive Strength: 7,000 PS1.

4. Maternial:

a. Provide material that is non-shrink, non-inetallic, non-corresive, and non-staining.

b. Comply with ASTM C1107, Grade B.

¢. Premixed with water only. Add water in accordance with manufacturer’s written
instructions.

K. Epoxy Grout:
I. Manufacturers and Products: Subject to compliance with the Contract Documents, the
following are acceplable:

a. Sika, SikaFlow 648.

b.  Five Star Products, DP Five Start Epoxy Grout.

¢.  Euclid Chemical Company, E3 Flowable.

d. Sika, Sikadur 42, Grout Pak.

e Orequal.

f.  One manufacturer shall furnish both aggrepate and adhesive.

2. Description:

a.  Three-component epoxy resin system, comprised of two liquid epoxy components and
one inert aggregate filler component.

b. Indication of locations where epoxy groul is required are indicated in the grout schedule
i Section 03 31 31 - Concrete Mixing, Placing, Jointing, and Curing.

¢, Furnish cach component in separate package for mixing at the Sive.
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2.2 MIXES

Pesformance Criteria:

a.  Minimum 28-day Compressive Strength: 13,000 psi.
Materials:

a.  Aggregate shall be compatible with adhesive.

A, Mixes - General:

I

b

Provide concrete capable of: (a) being placed without segregation of aggregate from other
components, and (b) developing all properiies necessary and required,

Provide ready-mix concrele in accordance with ASTM C94/C94M,

Batching and other tolerances shall be in accordance with ACL 117,

All conerele shall be normal weight concrete, unless otherwise required by the Contract
Documents, Normal weighl concrete shall weigh approximately 145 to 150 pounds per
cubic oot (withouwt reinforcing steel), measured 28 days after placing.

B. Concrete Mixes:

|

Mix design requirements are indicated in this Section’s Tablke 03 31 30-A, below,

C. Air Entrainment:

1.

2.

Provide air entrainment in concrete providing total air content, expressed as percent by
volume, in accordance with this Section’s Table 03 31 30-A, below.

Adjust dosage rate as necessary 1o compensate for shrinkage reducing admixiures and
concrete placing method.

D. Slump:

1.

Slump - Generat:

Measure slump at point of discharge of wel concrete inlo final location.

Compensale for stump toss due to placing method.

Concrete with slump less than mininum required may be used provided such concrete
can be properly placed and consolidated.

d. Slump of Concrete 1o be Placed by Pumping:

1) Provide water or water-reducing admixture al ready-mix plant for concrete to be
placed by pumping, to allow for slump loss due Lo pumping.

2) Provide additional water sufficient only so that slump of concrete atl discharge end
of pumyp hose does not exceed: (a) maximum allowable slump indicated, and (b}
maximm specified water-to-cement ratio.

e.  Slump Adjustment at the Site:

1) Slump may be adjusted at the Site by providing water reducers.

2) Dosing shall be performed by experienced quality control technician emploved by
concrete Supplier. Concrete mixing thereafter shall be divected by the same
technician.

f. Slump tolerances shali comply with AC1117.

Concrete for Walls and Columns:

a. 8 inches maximum; 4 inches minimum,

b.  Slump shali be obtained by use of mid-range or high-range water reducer complying

wilh ASTM (494,

Concrete for Drilled Piers:

a.  Comply with Specification Section 31 63 29,

All Other Members:

a.  Concrete using water reducer in accordance with ASTM C494: 8 inches maximum;

4 inches nininuo,

b, Concrete without water reducer in accordance with ASTM C494: 5 inches maximum,
one inch minimum.

=

[l

E. Proportioning:

I.

Proportioning - General;
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a. Proportion components of concrete o provide mixture that can be placed: (a) into
corners and angles of forms, and around reinforcing, by placing and consolidation
nwethods employed, (b) without component materials becoming segregated, and {(¢)
without excessive, free water to collecting on concrete surface or other surfaces.

b.  Proportion component elements of concrete 1o provide proper concrete Work, including
concrete durability, strength, and other necessary and required properties.

2. Normal Weight Concrete:

a.  Normal weight concrete targe! cementitious materials contenls and maximum water to-
cementitious ratios shall be in accordance with this Section’s Table 03 31 30-A, below.,

b. Targel cementitious materials contents indicated in the Contract Documnents are
mntended Lo provide crack-free, durable, finished conerele Work, rather than concrete
Work ol excessive strength.

3. SCM:

a. SCM - General:

1) Use only one type of SCM in a given mix unless expressly required or approved by
Engineer.

2) Water-to-cementitious {i.¢, totat of SCM plus cement) ratio shall not exceed
required maximum water-to-cement ratio indicated in this Section.

b. Fly Ash:

1) For cast-in-place concrete onty, maximum of 25 percent by weight of Portland
cemenl conlent, per cubic yard, may be fiy ash, at rate of one pound fly ash for one
pound cenent.

4.  Water-Reducing, Water-Retarding, and Water-Accelerating Admixtures:

a. Provide in accordance with admixture manufacturer’s written instructions.

b.  Add to mix at ready-mix plant.

¢.  Use hydration stabilizer admixture, in concrete, as necessary and required, for placing
and workability.

1) Water reducers are required to maintain required maximum water-to-cement ratios,

5. High Range Water Reducers (Superplasticizers):

a.  Superplasticizers are required in:

1) Concrele to be pumped, except slabs-on-grade and mats,

2)  Concrete for water-bearing structures,

3) Other concrete Work at Contractor’s oplion.

b, Maximum concrete stump, before addition of admixture, shall be three inches.
Maximum slump after addition of superplasticizer admixture shall be eight inches.
Comply with Section 63 31 31 - Concrete Mixing, Placing, Jointing, and Curing,
relative 10 superplasticizers.

6. Normal Weighl Concerele Mix Proportioning:

a. Method It

1) Use Method 1 when combination of concrete component matertals and mixes will
be evaluated and selected via trial-and-error.

2)  Provide mixes with suitable proportions and properties in accordance with ACI
211.1, using not less than three different water-to-cementitious ratios providing a
range of concrete compressive strengths, including required average compressive
strength.

3)  Trial mixes shall have slump within 0.73 inches of maximuin aliowed in the
Contract Documents. For air-enirained concrete, air content of trial batches shall
be within 0.5 percent of air entrainment required by the Contract Documents,

4) For each water-to-cementitious ratio;

a} Provide not less than three trial compressive strength tests for conerete fest age
required, and cure in accordance with ASTM C192,
b} Cylinder Size: Inaccordance with ASTM C31.
¢) Test for compressive strength at 28 days, in accordance with ASTM C39.
{1} Quantity of cylinders shall comply with one of the following trial strength
test;

[

HDR PN: 10342803 City of Lewisville June 2025
Prairte Creck Wastewater Treatment Plant Aeration Basin Expansion issued for Bid
CONCRETE MATERIALS AND PROPORTIONING
033130 -8



(a) ©-inch diameter cylinders: Two.
(by 4-inch diameter cylinders: Three.

5)  From resulis of such required tests, plot curve showing relationship between water-
to-cementitious ratio and compressive strength.

6) Based on required curve, select waler-to-cementitious ratio for the Work, that will
provide concrete of required average compressive strength,

7 Provide cementitious content and nixture proporfions so maximum water cement
ratio s not exceeded when shump is equal to maximum atlowed in the Contract
Documents.

8) Required average compressive strength is indicaled below in this Scction,

b. Method 2:

1) in lew of trial mixes required by Method 1, ficld test results from prior projects, for
concrete made using identicat or substantively identical conerele component
malertals and proportioning, may be used by concrete suppHer in determmning
proposed mix preportions, provided the test resulls are within a year of project start
date.

2) Use of proposed concrete mix proportions based on field test results from prios
projects are subject {o approval by Engineer. Engineer’s decision will be based on
information in such Submittals and demonstrated ability, of such concrete
successfully provided on such prior projects, to provide required average
compressive strength.

3) Requirements for Submittals of Concrete Test Results from Prior Projects:

a) Submittals of field test results from prior projects shall clearly indicate all
materials, proportions, and conditions, and clearly indicate where such matters
are similar to those required for the concrete Work on the Project.

b) Changes in the materials, proportions, and conditions within submitted test
results from prior projects shall have been not more restricted than those for
the subject, proposed concrete mix.,

c) Field test reports from prior projects shall be in accordance with AC1 350.

4)  Concrete proportions for the concrete Work may be determined from fest resulis of
prior projects via interpolation (by Condractor and concrete Supplier) between
compressive strengths and proportions of two or more fest results from prior
projects, each in accordance with requirements of the Contract Documenis for this
Project.

Required average compressive strength shall exceed required 28-day compressive strength
by the exient delermined in accordance with ACI 350, Chapter 5 using the standard
deviation of concrete ready-mix plant proposed for the Work as described in ACI 350,
Chapter 5.

F.  Flowable Fill{Controlled Low-Strength Material (CLSM)):

I.

2,

e

Provide mixture of cement, SCM, fine sand, water, and air, with consistency allowing flow
under a very low pressure {fow head),

Appmxnndit, quantities of each component per cubic yard of mixed material:

Cement (ASTM C150 Type ¥}y 50 pounds.

SCM: 200 pounds,

Fine Sand: 2,700 pounds,

Water {approximate): 420 pounds,

Al Conlent (approximate); 10 perceal,

Adjlib{ actual qudnlmcq to provide yield of one cubic yaxd with materials used.
Approximate compressive strength shall be 8510 175 psi.

Sand Gradation: Fine sand shall be evenly graded maleriat with not less than 93 percent
passing No. 4 sieve and nol more than five percent passing No. 200 sieve.

oo

o

G.  Alowable Shrinkage;

1. Provide in accordance with Table 03 31 30-A of this Section, tested in accordance with
ASTM C137 at 28 days.,
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2, Perform for concrete Work for all water bearing structures unless expressly mdicated
otherwise in the Contract Documents.

Normal weight lean 3000 PSI 0.50 517 Note b |7 O3 NA
conerete

Normal weight concrete 3000 PSI 0.50 517 Note | |57 or 67 3t06 NA
il

Nonmal weight concrete 4000 PS{ 0.45 564 Note | |89 {3tc 6 NA
topping

Normal weight water- 5000 PS5 0.40 61l Note b |57 or 67 43w 735 0.04 percent
hearing concrete Note 2

Drilled pier concreie 4500 PSI 0.45 504 Note b |57 o3 NA
Normal weight ail other 4000 P8I 0.45 564 Note | |57 or 67 306 NA
conerete

Table 03 3§ 30-A Notey:
1. IFSCM is proposed for use, the weight of SCM plus weight of Portland cement shall be used w comply with totad targer
cement conten,
2. SCM is required for all water bearing concicte.

PART 3 - EXECUTION

31

FIELD QUALITY CONTROL

A. Field Testing and Inspections:
1. Code-Required Tests and Special Inspections:

i.

b.

Section 01 45 33 - Code-Required Special Inspections and Procedures, indicates testing
scope for code-required testing and special inspections by testing entity retained by
Owner or entity for whom Owner is responsible.

Section 03 03 05 - Concrete Testing and Inspection, indicates required testing for
concrete Work.

2, Contractor-Performed Field Testing and Inspections:

a.

Where concrete testing and inspection is required by the Contract Documents and is not

part of the code-required tests and special inspections by Owner or other entity for

whont Owner is responsible, such tests and inspections shall be by Contraclor,

Perform: concrete testing and inspections in accordance with Section 03 03 05 -

Concrete Testing and nspection,

Aggregates and Other Stockpiled Materials: To ensure stockpiles at the conerete

mixing location are not contaminaled and otherwise comply with Contract

reguirements, perform tests on such materials al the concrete ready-mix plant.

Perform sirength test on all conerete to which water or superplasticizer, above the

amounl slaled in concrete mix design Submittal approved by Engineer, has been added.

1) Perform sampling after water or superplasticizer has been added and additional
mixing has been performed.

END OF SECTION
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SECTION 03 31 31
CONCRETE MIXING, PLACING, JOINTING, AND CURING

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

1.

Mixing, placing, jointing, and curing of conerete construction,

B. Related Requirements: Include but are not necessarily limited 1o

R R

Section 01 45 33 — Special Inspections and Testing Prograin.

Section 03 05 05 - Concrete Testing and Inspection.

Section 03 11 13 - Formwork.

Section 03 21 00 - Reinforcement.

Section 3 31 30 - Concrete, Materials and Proportioning.

Section 3 35.00 - Concrete Finishing and Repair of Surface Defects.
Section 47 26 00 - Under Slab Vapor Retarder.,

Section §7 92 00 - Joint Secalants,

1.2 REFERENCES

A, Teminology:

1.

Terminology: Terminology indicated below are not defined terms and are no? indicated

with initial capital letters, but when used in this Scction have the meanings indicaied below:

g, Unless obviousty meant or intended otherwise, certain words and terms used in this
Section have meanings indicated in ACE CT-13.

b,  “Water-bearing concrete” means concrele surface {0 be in contact (whether
continvously or intermittently) with water, process liquid, or slurries during intended
operation of the facility, including, but not limited to, concrete tanks, channels, wet
wells, distribution chambers, and secondary containment structures,

B. Reference Standards: Standards referenced in this Section include, but are not necessanily
Hmited to, the following:

I, American Association of State Highway and Transportation Officials (AASHTO):

a.  MI82, Standard Specification for Burlap Cloth Made from Jute or Kenaf and Cotton
Mals,

2. Amertean Concrete nstitute (ACL):
a. CT-13, Concrete Terminology.
b. 117, Specilication for Tolerances for Concreie Construction and Materials.
¢.  304R, Guide for Measuring, Mixing, Transporting and Placing Concrete.
d. 304.2R, Placing Concrete by Pumping Methods.
e. 303R, Guide 10 Hot Weather Concreting.
f. 305.1, Specification for Hot Weather Congreting.
g.  306R, Guide to Cold Weather Concreting.
h.  306.1, Standard Specification for Cold Weather Concreting.
1. 308.1, Spectfication for Curing Concrete.
J. 309R, Guide for Consolidation of Concrele.
k. 318, Building Code Requirements Tor Structural Concrete and Commentary.
l. 350, Code Reguirements for Environmental Engineering Concrete Structures.
m. 360R, Guide to Design of Slabs-on-Ground.

3. ASTM international {ASTM):
a.  C94/C94M, Standard Specification for Ready-Mixed Concrele,
b. €309, Standard Specification for Liguid Membrane-Forming Compounds for Curing

Concrete.
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c. CI313, Swandard Specification for Liquid Membrane-Forming Compounds Having
Special Properties for Curing and Sealing Concrete.
d. D994, Stundard Specification for Preformed Expansion Joint Fitler for Concrete
{Bituminous Type).
e.  D105e, Standard Specification for Flexible Cellular Materials-Sponge or Expanded
Rubber.
£ D1751, Standard Specification for Preformed Expansion Joint Filler for Concrete
Paving and Structural Congtruction (Nonexiruding and Resilient Bituminous Types).
4. National Ready Mixed Concrete Association (NRMCA):
a.  Checklist for Certification of Ready Mixed Conerete Production Facilities,
5. Uniled States Army Corps of Engineers (USACE):
a, CRD-C572, Specificalions for Polyvinylchioride Waterstop,

1.3 ADMINISTRATIVE REQUIREMENTS

A, Coordination:
I. Coordinate concrele placement Work with other Work, and work of other contractors (il
any), that must be installed prior to placement of concrete.
2. inform other contractlors, if any, affected by the concrete Work of intended date(s) of
placement of concrete. Provide sufficient advance notice to allow other contractors to
perform their work that is to be completed prior to placing of concrete,

1.4 QUALITY ASSURANCE

A, Quatifications:
I.  Concrete Supplier:

a. Ready-mix concrete batch plant shall be certified by NRMCA.

b. Ready mix plant shall comply with NRMCA Checklist for Certification of Ready
Mixed Concrete Production Facilities.

2. installer

a.  Where the Work includes installing prefabricated waterstops, each worker of instalfer
that will field-weld or splice prefabricated waterstops shall possess current, valid
certification in ficld-welding and installing of the associated manufaciurer’s
prefabricated waterstops. Submit to Engincer copies of certifications for workers,

3. independent Testing Laboratory for Waterstops;

a.  Testing shall be performed by an independent laboratory complying with requirements
of the generally recognized acerediting enlity for the jurisdiction where the Site is
focated,

b. Testing laboratory shall oblain all concrete samples and walerproofing product samples
from the manufacturer of the associaled product or material.

.5 SUBMITTALS

A, Action Submrittals: Subrnit the following:
I. Shop Drawings:

a.  Scaled (minimum I/8 inch per foot) drawings showing proposed locations of
construction joints, control joints, expansion joints {as applicable) and joint profile
dimensions for each joint type.

b. Drawing indicating location, size and type of prefabricated waterstop joints.

2. Product Data including:
a. Manufacturers and types:
1) Joint fillers.
2) Curing agenls.
3)  Construction joint bonding adhesive,
4) Prefabricated waterstops.
b. Acknowledgement that products subnnitted meet requirements of standards referenced.
3. Samples:
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a.  Sample of each type of prefabricated waterstop proposed for the Work, when requested
by Engincer.

B. Infermational Submttals: Submit the following:

1.

2.

6,

Delivery Tickels:

a. Copies of concrete delivery tickets.

Supplier Instructions:

a. Procedure for adding high-range waler reducer at the Site.

b. Instructions for handling and installing products approved by Engineer.

Field Quality Control Submittals:

a. Results of tests, inspections, and other quality control activities required by the Contract
Documents, including Section 03 03 05 - Concrete Testing and Inspections, and this
Section’s “Field Quality Control™ Article performed at the Site.

Supplier Site Visit Reports:

a.  Report of each visit to the Sife by Supplier, summarizing purpose of visif, activities
while onsite, problems enceuntered, advice given to Contractor or Subcontractor, and
actions taken.

Special Procedure Submittals:

a.  Description of propesed curing methods,

Qualifications:
& Ready-mix plant certificalion, in accordance with this Seciion’s “Quality Assurance”
Article,

b, Walerstops: Certiicale of training from watersiop manulacturer for individuals
performing mnstallation of waterstops and ficld welds and splices of waterstops.
c. Independent testing laboralory for watersiops.

1.6 DELIVERY, STORAGE, AND HANDLING

A. Concrete Detivery:

I
2.
3.

Prepare & delivery ticket for each load of ready mixed concrete.
Truck operator shall hand ticket to Contractor at the time of delivery.
Ticket to show:

a. Mix identification.

b.  Quantity delivered.

¢.  Quantity of material in each batch.

d. Outdoor temperature in the shade at location of concrete placement.

e. Time at which cement was added.

f.  Time of delivery.

g.  Time of discharge.

h.  Quantity of water that may be added at the site without exceeding the specified water-

cement ratio.
i, Quantity of any water added at the Site.

1.7 PROJECT CONDITIONS

A, Adjust concrete mix design when material characteristics, job conditions, weather, strength test
results or other circumstances wartant,

1.

Do not use revised conerete mixes until submitted to and approved by Engincer.

1.8 SEQUENCING AND SCHEDULING

A. Do not begin concrete praduction until proposed concrete mix design has been approved by
Engineer.

1.

Engineer’s approval of concrete mix design does nol relieve Contractor of responsibility to
provide concrele that meets the requirements of the Conltract Documents.
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PART 2 - PRODUCTS

2.1 PRODBUCTS
A. Subject to compliance with the Contract Documents, the manufacturers listed in this article are
accepiable.
B, Neoprene Expansion Joint Fillers:
1. Acceplable manufacturers:
a.  Permaglaze.
b, Rubaiex,
c.  Willlams Products.
d.  Orequal.
2. Materials:
a, Closed cell neoprene.
b, ASTM D1056, Type 2, Class A or C.
c.  Grade: Compression deflection as required to limit deflection to 25 percent of joint
thickness under pressure fiom concrete pour heiglit.
C. Asphalt Expansion Joint Fillers:
1. Acceplable manufacturers:
a.  W.R Meadows,
b. }and P Petroleum Products.
e.  Orequal
2. Materials: ASTM D994,
. Fiber Expansien Joint Fillers:
1. Materials: ASTM D1751.
E. Walerstops, PVC Type:
I.  Acceplable manufacturers:
a. Sika Greenstreak Plastic Products.
b.  W.R Meadows.
¢. Vinylex Corporation.
d. Bomerals, Inc.
e Orequal
2. Materials:
a.  Virgin polyvinyl chloride compound not containing scrap or reclaimed materials or
pigment.
b. Cast-in-place type: USACE CRD-572,
3. Approved profiles as listed.
a.  Construction joints:
1) Ribbed: 6 inches wide by 3/8 inch.
2)  Sika Greenstreak Plastic Products Style #679, or equal.
b. Controi joints:
1) 6-inch wide by 3/8 inch thick with ribs and center bulb.
2)  Sika Greenstreak Plastic Products Style #7035, or equal.
¢. Expansion joint;
1) 6 inches wide by 1/8 inch thick tear web type walersiop.
2)  Allowing not less than 2 inches of horizontal movernent without rupluring,
3) Sika Greenstreak Plastic Products Style #698, or equal
4. Provide faclory-made waterstop fabrications al alf changes in direction, intersections and
sransilions, leaving only straight butt splices for the field. Bult welds to be a minimun six
inches clear ol the intersection.
3. Factory prepunched (less than 1.5 feel on centers, each edge, staggered) for wire supports.
a. Provide hog rings or grommets at all punched holes along the length of the waterstop.
6. See Drawings for application and other requirements.
F.  Walerstops, Preformed Strip Type:
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1. Acceptable manufacturers:
a.  Sika Greenstreak Plastics, Inc. {Hydrotite).
b. Adeka Ultra Seal USA (MC-2010MN).
€. DeNeef (Swellseal 2610).
d. Orequsl
2. Hydrophilic, non-benlonite composition.
Manufactured solely for the purpose of prevenling water from traveling through
consiruction joints,
4, Volumetric expansion limiled 10 three tinies maximun,
See the Drawings for locations, applcations, and other requirements,

tad

A

G.  Water Swelling Sealant:

Required adhesive for use with strip-type waterstop.
Compatible with strip-type waterstop.

Single component, gun applied.

Moisture cured.

Minimum 70 percent volumetric expansion swelling capabitity.

o e —

H. Curing Materiats shall comply witl one or more of the following:
I. Absorbent Covers.

a. AASHTO MI82, Class 2, burlap cloth made from jute or kenaf, weighing

approximately @ ounces per square yard when dry.
1)  Materials must be free of harmful substances, such as sugar or fertilizer, or
substances that may discolor the concrete.
2) Foremove soluble substances, burlap should be thoroughty rinsed in water before
placing it on the concrete.
2. Moisture Retaining Covers.

a.  Plastic Film: ASTM C171, not less than 10 miis thickness polyethylene film,

b.  Whilte burlap-polyethylene sheet meeting ASTM CI71.

¢.  Moisture Retaining Fabric.

1) Comply with ASTM C171.

a) A naturally colored, non-woven polypropylene fabric with 4-mil non-
perforated reflective (while) polycthylene coating confaining stabilizers to
resist degradation from ultraviolet light.

b} Fabric shall exhibit low penmeability and high moisture relention.

¢)  Products:

{1) PNA Construction Technologies, Inc.; HMydracure M13,
{2) Reefl Industries Inc; Transguard 4000.
{3) Orequal,

3. Dissipating curing compound:

a. Fugtive dye, waterborne, membrane-forming.

b, ASTM C309, Type 1D, Class B, shall be composed of hydrocarbon resins, and
dissipating agents that begin to break down upon exposure to UV light, and wraflic,
approximately four to six weeks afier applications, providing a film that is removable
with standard degreasing agents, and mechanized scrubbing actions to not anpair the
{ater addition and performance of applied finishes.

c. Products and Manuflacturers:

I} Dayton Superier Corporation; Day Chem Rez Cure (I-11-WD).
2) Euclid Chemical Company; Kurez DR VOX.

3y L&M Construction Chemicals, Inc.; L&M Cure R,

4) Orequal.

I.  Epoxy Bonding Agent:

1. Three component, water based, epoxy modified Portland cement bonding agent and anti-
corrosion protection coating providing up to 24 hours open time in which to apply repair
mortar.

2. Capable of achieving bond strength of 2,700 pst in accordance with ASTM CE82.
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3.

Products and Manufacturers:

a.  Euclid Chemical Company, Duralprep AC.
b. Sika Corporation; Armatec 110 EpoCem.
¢. Orequal

I, Vapor Retarder: Comply with Section 07 26 00 - Under Siab Vapor Retarder.

K. Sand cement grout, non-shrink grout and epoxy grout: Comply with Section £3 31 30 -
Concrete Materials and Proportioning.

PART 3 - EXECUTION
3.1 EXAMINATION

A, Installing the Work constilutes Contractors approval of underlying work, substrates, and [eld
conditions prevailing al the time of the Work.

3.2 PREPARATION

A. Preparation - General:

i.

~

.

Sl

9.

Materials and construction shall comply with the tolerances as specified in ACI 117,

Complete formwork.

a. Perform formwork in accordance with Section 03 11 13 - Formwork.

Remove earth, snow, ice, water, foreign matter, and other extrancous materials from areas

that will receive concrete.

Secure reinforcement in place.

a.  Provide reinforcing in accordance with Section 03 21 00 - Reinforcement.

Provide expansion joint material, anchors and other embedded items.

Prior to placing concrete, obtain Engineer’s concwmence that associated formwork and

reinforcing appear to be in accordance with the Contract Documents. However, in noe event

will Engineer’s observations, comments, or concurrence that any part of the Work appears
to be in accordance with the Contract Documents modify or reduce Contracior’s sole
responsibility for providing Work in accordance with the Contract Documents.

Do not place concrete during rain, sleet, snow, or other adverse ambient or environmental

conditions unless adequale protection is provided by Contractor and such placenient is

acceplable to Engineer.

a.  Provide sufficient quantity of competenl, experienced workers with due regard for
effects of conerete temperature and atmospheric conditions on rate ol hardening of
concrete as required Lo obtain good surfaces and avoid unplanned cold joints.

b. Do not allow precipilation or storm waler runoff to increase mixing waler nor (o
damage surface finish.

Remove hardened congrete and foreign matenals from inner surfaces of conveying

equipment and formwork.

Provide slabs and beams of minhmum indicated required depth when sloping stractural

foundation base slabs and elevated slabs to drains.

a. For floor slabs on grade, slope top of subgrade to provide slab of required uniforn
thickness.

B. Preparation of Subgrade for Slabs On Ground:

1.
2.

Subgrade shall be wetled without standing water immediately prior Lo placing concrete.
Obtain approval of subgrade compaction densily prior lo placing stabs on ground.

C. Edge Forims and Screeds:

1. SBetaccurately to produce designated elevations and contours of finished surface.
2. Sufficiently strong to support vibrating screeds or rolier pipe screeds, if required.
3.  Use strike off templates, or acceptable vibrating type screeds, to align concrete surfaces to
contours of screed strips.
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3.3 CONCRETE MIXING

A. Concrete Mixing - General:
1. Provide concrele materials from one ready-mix batch plant gualified in accordance with this
Section’s “Quality Assurance™ Article.
2. Boatch, mix, and transport in accordance with ASTM C94/C94M.

B. Control of Admixtures:

I.  Control at ready-mix plant:

a.  Admixiures shall be introduced at the ready-mix planl in accordance with

manifaciurer's recommendations,

b, Charge admixtures into mixer as solulions,
1) Measure by means of an appropriate mechanical dispensing device.
2) Liguid considered a part of mixing waier,
3)  Admixtures that cannot be added in solution may be weighed or measured by

volume 1l so recommmended by manufacturer.

Add separately, when two or more admixtures are used in concrele, to avoid possible
interaction that might interfere with efficiency of either admixture, or adversely affect
concrete.

d. Complele performing addition ol retarding admixtures within one minute after addition
of water to cement has been completed, or prior to beginning of last three quarters of
required mixing, whichever occurs first.

2. Conirol of Admixtures at the Site:

a. Additional quantities of admixtures {with the exception of retarders) may be added at
the Site provided:

1) Addition of admixtures shall be under the supervision of the ready-mix plant’s
quality control representative.

2)  Addition of each admixture shall be documented on the delivery ticket.

3)  Provide additional mixing in accordance with ASTM €94,

=

C. Tempering and Control of Mixing Water:

Mix concrete enly in quantilies for immediate use.

Discard concrete which has set.

Discharge concreie from ready-1mix delivery vehicles within time lunit stated in ASTM (94,

Addition of water at the Site:

a.  Comply with Section (3 31 30 - Concrete Materials and Proportioning, for specified
water cement ratic and slump.

b. Do not exceed maxinuum specified water cement ratio or slump.

¢. Incorporate water by additional mixing equal to at least half of total mixing required.

34 PLACING OF CONCRETE

S led P e

A, Placing of Concrete - General;
1. Place concrete as a rate such that concrete, which is being integrated with fresh conerete, is
“workable”,
a.  Provide sufficient, competent, skilled workers for timely delivery of concrele into
forms to avoid unintended cold joints and placement consolidalion issucs.
2. Comply with ACI 304R,ACY 304.2R, and ACI 307,
3. Do not begin placing concrete during rain, sleet, snow, or other adverse weather or
environmenial conditions ihat may be detrimental to concrete placement,
a. Protect fresh concrete from ensuing inclement weather and other environmental
conditions that may be detrimental o concrete.
4. Time between concrete batching and final placement shall nol exceed 90 minutes, unless
indicated otherwise by the ready-mix plant or noted on the delivery ticket.
a. Selection of time linnt to end of discharge should consider ambient conditions, types of
cementitious materials and admixtures used, placement procedures, and projected
transportation time belween ready-mix plant and the point of delivery.
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H.

14.
15.
16.
17.

b. If discharge is acceptable after more than 90 minutes have elapsed since batching,
verify that alr content of air-entrained concrete, slump, and temperature of concrete are
as specified.

Do not deposit concrete which has partially hardened or has been contaminated by foreign

malerials,

Begin work only when work of other trades affecting concrete is complete.

When pumping concrete, do not use excess grout or mortar 1o jubricate concrete conveyance

piping.

Do not use excess water for workability or any reason when placing concrete by freefall,

Deposit concrele continuously to aveid cold joins,

. Provide construction joints at locations shown or indicaled in the Contract Documents,

unless otherwise approved by Engineer via Shop Drawing or Contract modification.
a. Plan size of erews with due regard for effects of concrete temperature and ambient
conditions 1o avoid unplanned cold joints.
Spreaders:
a. Temporary: Remove as soon as concrete placing renders their function unnecessary.
b. Embedded:
1) Obtaie approval of Engineer for their use.
2) Materials: Concrete or metal.
3) Ends of metal spreaders coated with plastic coating two inches from each end.

. Depesit concrete as nearly as practicable in its final position to avoid segregation.

a.  Maximum free fall: 4 feet.
b. Place concrete by means of hopper, "efephant frunk” or fremie pipe extending to within
four feet of surface.

. Perform the following operations before bieeding water has an opportunity to collect on

surface:

a.  Spread.

b. Consolidate.

¢, Straightedge.

d.  Darby or bull float.

No water shall be added to the concrefe surface to case finishing operation.

Do not discharge water into forms,

Consider use of form vibralors for certain placement situalions,

Deposit conerele on void forms by methods which will not crush or damage void forms in
any way.

B. Cold Weather Concrete Placement:

Comply with ACI 306.1.

Do not place concrete on forms or subgrades that are below 32 degrees F or contain flozen
materiak,

Maintain all materials, forms, reinforcement, subgrade and any other items which concrete
will come in conlact with free of frost, ice or snow at time of concrete placement.
Temperature of conerete when discharged at site; in aceordance with ACI 306.1,

Heat subgrade forms, embedmenis and reinforcement to between 435 and 70 degrees F, when
semperature of surrounding air is 40 degrees ¥ or below at time conerete is placed.

a.  Remove frost from subgrade, forms and reinlorcement before concrete 1s placed,
Combine water with aggregale i mixer before cement is added, if water or aggregale is
heated zbove 90 degrees I,

Do not mix cement with water or with mixtures of water and aggregale having a
femperature grealer than 90 degrees F.

Comply with ACI 306R {for specilic requirements dealing with elevated steel troweled slabs
that will be exposed to freeze-thaw cycles.

C. Hot Weather Concrete Placement;

1.

Comply with ACI 3051,
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3

¥

5.

Cool ingredients before mixing or add flake ice or well crushed ice of a size that will melt
completely during mixing for all or part of mixing water if high temperature, low slump,
flash set, cold joints, or shrinkage cracks are encountered.
Temperature of concrete af point of delivery (i.e. delivery vehicle discharge) when placed:
a.  Notio exceed 90 degrees T
b. Not so high as to cause:
1) Shrinkage cracks,
2) Difficulty in placement duc o loss of slump.
3) Flash set,
Temperature of {forms and reinforcing when placing concrete:
g, Notieexceed 95 degrees F,
b.  May be reduced by spraying with waler o cool below 95 degrees F.
1) Leave no standing waler to contact concrete being placed.
Prevent plastic shrinkage cracking, slab curling, or both due 10 evaporation.

. Consolidating:

I.

bl

Lk

10.

Consolidate in accordance with ACI 309R except as modified herein.
Consolidate by vibration so that concrete is thoroughly worked around reinforcement,
embedded items and into corners of forms.
4. Ensure no displacement of reinforcing or other embeds from final posilion,
b.  Eliminaic:

1) Air or stone pockets,

2) Honeycombing, pitting, or both,

3) Planes of weakness.
Use suitable form vibrators localed just below top sirface of conerete, where internal
vibrators cannot be used in areas of congested reinforcing.
a. Size and coordinate external vibrators to specifically match forming system used.
Internal vibrators:
a.  Minimum frequency of 8000 vibrations per minute.
b. Insert and withdraw at points approxunately 1.5 feet apart.

1) Allow sufficient duration at each insertion to consohidate concrete but not sufficient

1o cause segregation.

c. Usein:

1) Beams and pirders of framed slabs.

2)  Cohumns and walls.

3)  Vibrating concrete around all waterstops.
d. Size of vibrators shall be in accordance with AC] 309R, Table 5.1.5.
Obtain consolidation of slabs with internal vibrators, vibrating screeds, roiler pipe screeds,
or other appropriate means.
[30 not use vibrators to transport concrete within forms.
When placing self-consolidating concrete, the use of forn or pencil vibrators is acceptable,
provided such miethods do not cause aggregate segregation, or otherwise adversely affect the
quality of the Work.
Provide sufficient spare vibrators at the Site during all concrete placing operations to ensure
continuous vibration.
Bring a full surface of mortar against form by vibration supplemented if necessary by
spading to work coarse aggregate back from formed surface, where concrele 15 1o have an
as-cast finish,
Prevent construction equipment and machinery, construction operations, and personnel [rom
introducing vibrations into freshly placed concrete after the concrele has been placed and
consolidated.

E. Handle concrete from mixer to place of final deposit by methods which will prevent segregation
or loss of ingredients and in a2 manner which will assure that required quality of concrete is

maintained.
1. Use truck mixers, agitators, and non-agitating units in accordance with ASTM C94,
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Temporary horizontal belt conveyors:

a.  Mount at & slope which will not cause segregation or loss of ingredients.

b.  Protect concrete against undue drying or rise in temperature,

¢ Use an arrangement at discharge end to prevent segregation.

d. Do not allow mortar to adhere to retum length of bels,

e, Discharge conveyor runs into equipment specially designed for spreading concrete.

Temporary metal or metal lined chutes:

a.  Slope not exceeding 1 vertical to 2 horizontal and not less than T vertical to 3
horizontal,

b, Chules more than 20 feet long and chutes not mecting slope requirements may be used
provided they discharge into a hopper before distribution.

c.  Provide end of cach chute with a device Lo prevent segregation.

Temporary punping or pnewmatic conveying equipment:

a. Designed for concrele application and having adequale pumping capacity.

b. Conirol pnesmalic placement so segregation is avoided in discharged concrete.

c. Loss of slump in pumping or prewmatic conveying equipment shall not exceed 1.5
inches.

d. Do not convey concrete through pipe of aluminum or ahuminum alloy.

e. Provide pumping equipment without Y sections.

3.5  JOINTS AND EMBEDDED ITEMS

A. Construction Joints - General:

.

Provide joints at locations as shown or indicated on the Drawings or as shown on approved

Shop Drawings approved by Engineer or in an appropriate Contract modification.

a.  Where construction oint spacing shown ot the Drawings exceeds the joint spacing
indicated in Paragraph B. below, submit proposed construction joint location in
conformance with this Section.

2. Unplanned construction jeints are unacceptable.

a.  If conecrete cannet be completely placed between planned construction joints, then it
must be removed.

3. in genersl, locate joints near middle of spans of slabs, beams and girders unless a beam
intersects a girder at this poing, in which case, offset joint in girder a distance equal to twice
the width of the bean.

4. Locate jeinls in walls and columns al underside of floors, slabs, beams, or girders, and at
t1ops of Toundations or Qoor slabs, unless shown otherwise,

a. Al Contraclor's option, beam pockels may be formed into concrete walls,
b.  Size pockels o allow beam reinforcing 1o be placed as delailed on the Drawings,

5. Place beams at same time as slabs,

6.  Make joints perpendicular to main reinforcernent with all reinforcement continuous across
joints.

7. Provide the following joints unless shown or indicated otherwise on the Drawings:

a. Roughen joinls: horizontal construction joints.
b. Keved joints: vertical construction joints.

8.  Roughen construction joints:

a.  Clean the previously hardened concrete interface and remove al} faitance.
b. Imentionally roughen the iterface to a full amplitude of 0.25 inch.
c. Provide recessed flat surface as required to insta# strip type waterstops.

9. Keyways:

a.  Construction joint keyways shall have the following dimensions, unless shown or
indicated otherwise on the Drawings or as directed by Engineer.

b, Wall keys:
1)  Keyway width, not fess than one-third and not more than one-half the wall

thickness measured perpendicuiar to wall faces,
2)  Keyway depth shall be not ess than 1.5 inches.
3) Continuous along length of wall,
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4) Place keyway in wall center unless otherwise shown or indicated on the Drawings.
c. Keyways in footings, foundations, base slabs, and structurai or elevated slabs:
1) Keyway height not less than one-third and not more than one-half the foeting or
slab thickness.
2)  Keyway depth not less than 1.5 inches.
3) Continuous alopg footing or slab.
4)  Keyway in footing or slab center unless shown otherwise on the Drawings.
d.  Beam keyways:
1) Full width of beam.
2) Keyway height not less than 3.5 inches.
3) Keyway depth not less than 1.5 inches,
4) Keyway localed in inilial beam pour, directly above the boliom reinforcing, unless
shown otherwise on the Drawings.

10. Mimnun time before placement of adjoining concrete conslruction;

a.  All concrete: 72 liours, unless otherwise noted.

B. Construction Joints - Spacing Unless Otherwise Specified:

I.

2.

Structures not intended to contain liquid:
A, Wall vertical construction joints:
1) 50 fect maximum on centers,
2)  Atwall inlerscetions, four feet minimum from comer,
b.  Base slab, floor, and roof slab construction jonts:
1) Placements 10 be approximately square and niot to exceed 4,000 square feet.
2)  Maximum side dimension of a slab pour shall be 70 feet,
Waler bearing structures:
a.  Wall vertical construction joints:
1) 30 feet maximum on centers,
2)  Atwall inlersections, 10 feet minimum {rom corner.
h.  Wall horizontal construction joints: 18 feet on centers.
¢. Floor slab, construction joints:
1) Placements 1o be approximately square and not to exceed 3,600 square feet.
2) Maximum side dimension of a slab pour to be less than or equal to:
a} Twice the length of the short side.
by 60 feet.
d. Elevated slab construction joints:
1) Placements to be approximately square and not to exceed 4,000 square feet.
2)  Maximum side dimension of a slab pour fo be less than:
a} Twice the length of the short side.
by 70 feet

C. Construction Joints - Bonding:

L.

7
i

Obtain bond between concrete pours at construction joinis by thoroughly cleaning and
removing all laitance from construction joints.
Before new concrete is placed, all construction joints shalf be coaled with cement grout, or
dampened, as indicated below:
Roughen construction joints:
a. Roughen the surface of the concrete 1o expose the coarse aggregate uniformly with 0.25
inch minimum amplitude.
1) Remove laitance, loosened particies of aggregate or damaged concreie at the
surface.
Keyed construction joints:
a.  Thoroughly clean construction joints and remove all laitance.
b. Dampen the hardened concrete immediately prior to placing of fresh concrete,

D. Slab On Grade Joints:

1. Locate construction and conirol joints in slabs on grade as shown or indicated on the
Drawings.
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2. Time culting properly with set of concrete, if saw cut joints are required or allowed.
a.  Start cutting as scon as concrete has hardened sufficiently to prevent aggregates being
dislodged by saw.
b. Complete before shrinkage stresses become sufficient to produce cracking.

E. Expansion Joinls:

I. Do not allow reinforcement or other embedded metal items bonded to concrete (except
smooth dowels bonded on only one side of joint) to extend continnously through an
expansion jointi.

Use neoprene expansion joint fillers, unless shown or indicated otherwise on the Drawings.
Seal expansion joints as shown or indicated on the Drawings.
a.  Comply with Section 07 92 00 - Joint Sealants.

Ltk bk

F.  Walerstops - General:
I.  Waterstop shall be conlinuous with splices in accordance with manufacturer's instructions
and create water tight joints.
2. Do not nmix different types of watersiop materials in the same structure withoul approval
froin the Engineer unless shown or indicated on the Drawings.
3. Preformed strip type:

a. Locate waterstop at center of wall, unless shown or indicated otherwise on the
Drawings.

1) Maintain at least three inches from edge of concrete or as recommended by
manufacturer,

b. Install in a bed of swelling sealant on smooth surface of hardened concrete by use of
nails, adhesive or other means as recommended by manufacturer to prevent movement
of waterstop during placement of concrate.

¢. Roughened joints shall be specially preparved during concrete placement 1o provide
smooth surface for proper water stop installation.

d.  Use in joints against existing concrete where shown or indicated on the Drawings.

4. PVC waterstops:

4. Pre-position waterstop accurately in joints, with adequate clearance from all
reinforcing. 120 not push waterstop info wet concrete.

b, Secure waterstops in comrect pusition using hog rings or grommets spaced no more than
1.5 feet maximum staggered along cach edge full length and passed through the edge of
ihe waterstop,

1) Tie wite 10 adjacent einloreing,
¢.  Hold horizontal walerslops in place with conlinuous supports,
d. Install according 10 manufacturer's instructions.

1) Do not displace reinlorcement from required location.

e. Splice ends and intersections with perpendicular buti splice using elecirical splicing
iron m accordance wilh manufaciurer’s instructions.

1) Use factory fabricated "T" and comer intersection fittings.
2) Field splice straight runs of malerial.

f.  Unless otherwise noied, provide for construction jeints in new construction for all

structures indicated on the Drawings.

(i. Other Embedded Ttems:
1. Place sleeves, inserts, anchors, and embedded itemns required for adjoining work or for iis
support, prior to initiating concreting,
2. Do not route electrical conduit, draing, or pipes in concrete slabs, walls, colunms,
foundations, beams or other structural members unless approved by Engineer.

H. Placing Embedded ltems:
1. Support against displacement.
2. Fill voids in sleeves, mserts and anchor siots temporarily with readily removable material 1o
prevent entry of concrete into voids,
3. Provide adequate means Tor anchoring walerstop in concrete.
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a.

3.6 TINISHING

Provide mieans fo prevent waterstops in the forms from being folded over by the
concrete as it is placed.

A, Comply with Section {3 35 00 - Concrete Finishing and Repair of Surface Defects.

B. Coordinate mixing and placing with finishing.
37 INSTALLATION OF GROUT

A, Grout Schedule:
I.  Sand cament grout:

a.
b.

(General use.
As shown or indicated on the Drawings.

2. Non-shrinking non-metallic grout:

a.
b.
c.

Filling form tie holes.
Under column and beam base plates.
Other uses shown or indicated on the Drawings.

3. Epoxy grout:

.
b,
€.

Patching cavities in concrete.
Grouting of rotating or oscillating equipment base plates,
As shown oy indicated on the Drawings,

B. Grout Installation:
1. Sand cement grout:

a.

Cure grout by one of methods specified.

2. Non-shrink non-metallic grout:

e oae o

3. Epo

=

o an

Clean concrete surface to receive grout.

Saturate concrete with water for 24 hours prior to grouting.

Mix in a mechanical mixer.

Use no more water than necessary to produce tflowable grout.

Place in accordance with manufacturer's instructions.

Provide under beam, cohumn, and equipment base plates, and in other locations shown
or indicated on the Drawings,

Completely fill spaces and cavities below the top of base plates.

Provide forms where base plates and bed plates do not confine grout,

Where exposed to view, finish grout edges smooth.

Except where a slope is shown or indicaied on the Drawings, finish edges flush at the
base plate, bed plate, member or picce of equipment.

Coat exposed edges of grout with cure or seat compound recommended by the grout
manufaclurer.

Protect against rapid moisture loss by covering witl wel rags or polyethylene sheets.
Wel cure grout for seven days minimum.

Xy grout:

Mix and place in accordance with manufacturer's wrilten instructions.

Apply only to clean, dry, sound surface.

Completely fill cavities without voids.

Grout base and bed plates as specified for non-shrinking, non-metatlic grout.
Obtain manufacturer's field techinical assistance as necessary to ensure proper
placement.

3.8 CURING AND PROTECTION

A. Protect concrete from premature drving, excessively hot or cold temperatures, and mechanical
damage unmediately after placement, and maintain with minimal moisture foss at relatively

constant

temperature for period necessary for hydration of cement, hardening, and compressive

strength gain.
1. Comply with ACI 308.1 except as modified herem.
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o not impose loads by foot traffic, wheeled traffic, and other loads until concrete has
sufficiently cured to camry imposed loads without adversety affecting the concrete. Inno
evenl shall concrete be subject to loading or traffic during initial 48 hours of curing, unless
otherwise approved by Engineer,

B. For surfaces ol non-water bearing structures, apply one of the following curing procedures
inmediately afler completion of placement and finishing (surfaces not in contact with forms).

1. Ponding or continucus sprinkling. Avoid eroding the surface of freshly placed concrete.

2. Application of wet Absorbent Covers:

a. Minimum lap: 12 inches.

b. Provide continuous uniform supply of moisture, such as sprinklers or soaker hoses as
necessary to keep concrete surface continnously wet.

¢. Monitor Absorbent Covers as required to prevent cover materials or concrete surface
from drying out.

Continuous application of steam {not exceeding 150 degrees F) or mist spray.

4. Application of Meisture Retaining Cover sheet materials.

a.  Place as soon as possible after tinal finishing and without marring the surface.

b. Minimum lap: 12 inches.

¢.  Seal edges 1o muke water-tight,

d. Place Moisture Retaining Cover in intimate contact with the concrete surface, without

wrinkles and weighted to hold in place.
Hold cover and edges in place as necessary to prevent wind from displacing the cover,
f.  Moisture Retaining Fabric:
1) Install in accordance with manufacturer’s writien recommendations,
2) Saturaie concrete surface and fabric side of cover immediately prior to placing.
g.  Momtor continuously during the curing period:
1) Repair holes, tears or displaced cover.
2) Rewel as necessary to keep conerete moist under cover.
Application of other moisture retaining covering acceptable to Engineer.
Water used for curing shall be within 20 degrees F of the concrete 1emperature.
7. Application of a curing compound.

a.  Apply curing compound in accordance witly manufacturer's written recommendations
immediately afier any water sheen, which may develop after finishing, has disappeared
from concrete surface.

b. Do not usc on surface against which addittonal concrete or other material is to be
bended unless it is proven that curing compound will not prevent bond.

¢.  Where a vertical surface is cured with a curing compound, the vertical surface shall be
covered with a minimum of two coats of the curing compound.

D Apply the first coat of curing cempound fo a vertical surface immediately afier
form removal.
23 Fhe vertical concrete surface at the time of receiving the first coat shall be damp
with no free water on the surface.
3)  Allow the preceding coat io completely dry prior fo applying the next coat,
4) A vertical swrface: Any surface steeper than 1 vertical to 4 horizontal.
& Surfaces In Contact with Forms;

a, Tormed surfaces: Cure formed concrele surfaces utilizing final curing methods per ACH
308.1, including underside of beams, supported slabs, and other similar surfaces,

1) See Section 03 11 13 - Formwork.

b.  Minimize moisture loss from and temperature gain of concrete placed in Torms exposed
1o heating by sun by keeping forms wet and cool until they can be safely removed.

Lk

@

o

c.  Make provisions 1o keep concrete wall moist while stripping forms and untit curing
measures are 1 place.
d.  After form removal, cure concreie unti end of time prescribed.
e. Lise one of the methods listed above.
f.  Forms left in place shall not be used as a method of curing in hot wealler.
g.  The termn "hot weather", where used in these Specifications, is defined in AC1 305.1.
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h.

In hot weather, remove forms from vertical surfaces as soon as concrete has gained
sufficient strength so that the formwork is no longer required to support the concrete,

C. For Surfaces of Water Bearing Structures:

I. Protect concrete from premature drying, excessively hot or cold temperatures, and
mechanical damage immediately after placement, and mamtain with minimal moisture loss
at refatively constant temperature for period necessary for hydration of cement, hardening,
and compressive strength gain.

a.
b.

fav

Follow recommendations of ACI 308.1 except as modified herein.

Use Evaporation Retardant to reduce surface moisture evaporation of slabs during
concrete placement. Comply with the manufacturer’s written instructions of use as
required ic obtain the intended results.

Apply one of the following moist curing procedures immediately afier completion of

placement and finishing, for concrete surfaces not in contact with forms,

id.

b.

& Rn

Ponding or continuous sprinkhing.

Application of absorptive mats or fabric kept continuously wet and in intimate contact

with concrete.

1) Surfaces shall be covered with a double layer of absorptive mats or fabric, wetted
before placing, and overtapped at least 6 inches.

Appflication of sand kept continuously wet,

Conitinuous application of sicam (not exceeding 150 degrees F) or mist spray,

Ponding and sprinkling in conjunciion with applicalion of waterproof sheet materials,

conforming to ASTM C171 and only with a program as approved by the Engineer that

will keep the surface continuously wet,

Pondimg and sprinkling in conjunction with application of other moisture retaining

covering as approved by the Engineer that will keep the surface continuously wet.

Alter seven days of moist curing, application of a curing compound conforming to

ASTM C309 or ASTM C1315 may be substituted for moist curing.

1) Apply curing compound 1n accordance with manufacturer's writlen
reconumendations immediately after any water sheen which may develop during
moist curing has disappeared {rom concrete surlace.

2) Do not use on surface against which additional concrete or other material is to be
bonded unless it is proven that curing compound will not prevent bond.

3) Where a surface is cured with a curing compound, the surface shall be covered
with a minimuim of two coats of the curing compound, 30 mils thick each coat.

4)  Apply the first coat of curing compound immediately after form removal or
discontinued moist curing and before the surface displays water loss. Apply in one
direction only, covering uniformly to a minimum thickness of 30 mils.

5) The concrete surface at the time of receiving the first coat shall be damp with no
free water on the surface.

)  Allow the preceding coat to completely dry prior fo applying the next coat,

7y Apply second coat in direction perpendicular to the first coat application direction,
covering uniformly to a minimum thickness of 30 mils,

Curing Coacrete In Conlact with Forms:

1) Minimize moisture foss of concrete placed in forms by keeping fornms wet and cool
unil they can be safely removed,

2) Moist cure the lop surface of concrete placed in forms as specified.

3) Afier form removal, cure concrete umtil end of time preseribed using one of the
melhods indicated above.

4) Forms lefl in place shall nol be used as a method of curing in hol weather.

a) The term "hot weather", where used in (hese Specificalions, is defined in ACI
305R.

by In hot wealhier, remove forms from vertical surfaces as soon as concrete has
gained sufficient sirength so that the formwork is no loager required to support
the concrete and comimence meist curing as specified.
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i.  When acceptable to the Engineer, placement of the second pour at joints may occur
prior to the end of the curing period.

D. Curing Period:
1. Continue curing for at least 14 days {or all water bearing concrete.
2. Continue curing for at least seven days for all other concrete.
a. If one of curing procedures indicated above is used initially, 1l may be replaced by one
of other procedures indicated any time after concrete 1s twe days old, provided concrete
is 1ot permitted to become surface dry during transition.

E. Cold Wealher:

1. Comply with of ACY 306.1.

2. Maintain lemperature of conerete in accordance with ACE 306.1 for a minimum of 72 hours
alier concrete is placed, when outdoor lemperature is 40 degrees F, or less,
a.  Maximum temperature rale of decrease: 1n accordance with ACI 306,1.

3. Provide temporary heating, covering, insulating, or housing of the concrete Work to
mairtain required temperature withoui damage due (o concentration of heat.

4. Do not use combustion heaters uniess precautions are taken to prevent exposure of concrete
to exhaust gases which contain carbon dioxide.

5. Interior slabs in areas intended to be heated shall be adequately protected so that frost does
not develop in the supporting subgrade.

F.  Hot Weather:
1. Comply with ACI 305.1 and AC1 308.1,
2. Provide as necessary cooling forms, reinforcement and concrele, windbreaks, shading, fog
spraying, sprinkling, ponding, or wet covering wilh a Hght colored material.
3. Provide protective measures as guickly as concrete hardening and finishing operations will
allow.
4.  Maximum temperature rate of decrease: In accordance with ACI 305.1.

G. Rate of Temperature Change:
1. Maintain temperature of air immediately adjacent to concrete as uniform as possible, dwing
and immediately following curing.

H. Protection from Mechanical Damage:

1. Protect concrete from damage of all types, whether or not mechanically imparted including
load stresses, heavy shock, and excessive vibration.

2. Protect finished concrete surfaces from alf types of damage, including damage by
construction equipment and machinery, construction means and methods, precipitation, and
running water.

3. Do not load self-supporting structures in such a way as 1o overstress concrete.

3.9 FIELD QUALITY CONTROL
A, Tests and Inspections:

1. Special Inspections in accordance with building code;

a.  Comply with Section 01 45 33 - Code-Required Special inspections and Procedures,
and 3 035 03 - Concrete Testing and Inspection.
B. Supplier's Onsite Services:

I.  Waterstop manufacturer's representative shall provide on-site training of waterstop

instatiation, field splicing, welding and inspection procedures prior to construction.

END OF SECTION
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SECTION 03 35 00

CONCRETE FINISHING AND REPAIR OF SURFACE DEFECTS

PART 1 - GENERAL

1.1 SUEMMARY

A, Section Includes:
1. Concrete finishing and repair of surface defects,
2, Chemical Sealers,
3. Polymer Modified Cementitious Coaling,
4. Resurfacing Mortar,

B. Related Specification Sections include but are not necessarily limited to:
I. Section {3 11 13 - Formwork.
2. Section (3 31 30 - Concrete, Materials and Proportioning.
3. Section 03 3} 31 - Concrete Mixing, Placing, Jointing and Curing.

1.2 QUALITY ASSURANCE

A, Referenced Standards:
1. American Concrete nstitute (ACI):

a.
b,
c.

CT-13, Conerete Terminology.
117, Specilication for Tolerances for Concrete Construction and Materials,
308, Standard Practice for Curing Concrele.

2, ASTM Inicmational {ASTM):

i.

L

b.

C109, Standard Test Method for Compressive Strength of Mydravlic Cement Mortars
{Using 2-15. or 50-mm Cube Specimens).

€150, Standard Specification for Portland Cement.

C157, Standard Test Method for Length Change of Hardened Hydraulic-Cement
Mortar and Concrete.

€309, Standard Specification for Liguid Membrane-Forming Compounds for Curing
Concrete.

(595, Standard Specification for Blended Hydraulic Cements.

o066, Standard Test Method for Resistance of Concrete 10 Rapid Freezing and
Thawing.

779, Standard Test Method for Abrasion Resistance of Horizontal Concrete Surfaces.
C1315, Standard Specification for Liquid Membrane-Forming Compounds Having
Special Properties for Curing and Sealing Concrete.

D4238, Standard Practice for Surface Cleaning Concrete for Coating.

242359, Standard Practice for Abrading Concrete.

Ei1335, Standard Test Method for Determining F(F) Floor Flatness and F(L) Floor
Levelness Numbers.

L1486, Standard Test Method for Determiming Floor Tolerances Using Waviness,
Wheel Path and Levelness Criteria.

intermational Concrete Repair Institute (JCR):
i,

310.1R, Guide for Surface Preparation for the Repair of Deteriorated Concrele
Resulting from Reinforcing Steel Corrosion,

310.2R, Selecting and Specifymg Conerele Surface Preparation [or Seaters, Coatings,
and Polymer Overlays,

4. The Society for Protective Coatings/NACE Intermational (SSPC/NACE);

i.

SP 13/NACE No. 6, Surface Preparation of Concrete,

B. Qualifications:
I. Chemical Sealer CS-2:
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a.  Applicator shalt be factory trained and approved, in writing, by the manufacturer to
apply the product.

b.  Applicator shali have a minimum of five vears of experience successfully applying
materials specified.

1.3 DEFINITIONS

A, Vertical Surface Defects:

I.  Any void in the face of the concrete deeper than /8 inches, such as:
a.  Tie holes,
b, Air pockels (bug holes).
¢. Honeyvcombs,
d.  Rock holes.

2. Scabbing:
a. Scabbing is defect in which parts of the form face, including release agent, adhere to

concrete.
3. Foreign material embedded in face of concrete.
4. Fins ¥/16 inches or more in height.

B. Installer or Applicator;
1. installer or applicator is the person actually instaling or applying the product in the field at
the Project site.
2, installer and applicator are synonymous.

C. Other words and terms used in this Specilication Section are defined in ACI CT-13.
1.4 SUBMITTALS

A. Shop Drawings:
I.  Product technical data including:
a.  Acknowledgement that products submiitted meet requirements of standards referenced.
b.  Manufacturer's installation instructions.
Certifications:
a.  Certification of aggregate gradation.
b. Certification of manufacturer experience qualifications and performance history.
¢.  Certification of applicator's qualifications.
1) Refer to Qualificalions paragraph,
2)  Provide manufacturer's written approval of applicators,
3) Provide references substanliating specialty experience,

o]

B. Informational Submittals:
1.5 DELIVERY, STORAGE, AND HANDLING

A, Comply with manufacturer's recommendations and requirements for materials used.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject to compliance with the Contract Documents, the following manufacturers are
acceptable:
1. Bonding Agents:
a, Sika Corporation,
b, Euclid Chemical Co,
2. Patching Monar:
a. Euclid Chemical Co.
b, Sika Corporation.
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2.2 MATERIALS

A. Patching Mortar: Trowelable cementitious repair mortar for vertical, overhead, and horizonial

repairs.
1. Portland cement-based, rapid set repair mortar for interior or exterior use.
2. Compressive Strength, ASTM C109:
a.  Minimum 3000 psi at 7 days.
b, Minimum 5000 psi at 28 days.
3.  Freeze Thaw Durability, ASTM Co66: 96.73% at 300 Cycles.
4. Shrinkage, ASTM C157: 0.06%%.
5. Euchid Chemical Speed Crete Red Line.

B. Bonding Agents:
I

Cementitious three component epoxy coating material for inlerior or exterior apphcation as
a bonding agent to improve adhesion and mechanical properties of concrete patching
mortars.

a. Euclid Chenucal Company; Duralprep A.C.

b. Sika Corporation; Armatec — 100 EpoCem.

c. Orequal
C. Cement:

1. ASTM CI50, Type V cement for water bearing concrete and concrele in contact with soil,
unless otherwise required by the Contract Documents,

2, ASTM C130, Type I/l cement for all other concrete, unless otherwise required by the
Contract Documents.

3. At Contractor’s oplion, provide ASTM C150, Type V cement for all conerete.

4. At Contractor’s option, provide ASTM C395, Type IL (HS) cement lor waler bearing
concrete and concrele 1 contact with seil.

5. At Contracior’s oplion, provide ASTM C595, Type IL (MS) cement for ali other concrete.

6. At Contractor’s oplion, provide ASTM C595, Type IL (HS) cemenl {or all concrete.

. Aggregate:

1.

Sand: Maximum size #30 mesh sieve,

E. Waler: Potable.

F. Nonshrink Grout: Scee Specificalion Section 03 31 30 and Specification Section 03 37 31.

2.3 MIXES

A, Bonding Grout: One part cemenl Lo one part aggregale,

B. Paiching Mortar:

I

One part cement to 2-1/2 parts aggregate by damp loose volume.
a.  Substitute white Porttand cement for a part of gray Portland cement to produce color
matching surrounding concrete.

PART 3 - EXECUTION
3.1 PREPARATION

A, For methods of curing, see Specification Section 03 31 31,

B. Surface Preparation:

.

Clean surfaces in accordance with ASTM D4238 to remove dust, dirt, form oil, grease, or
other contaminants prior 1o abrasive blasting, chipping, grinding or wire brushing.

2. Prepare surfaces in accordance with ASTM D4259 and S8SPC SP 13/NACE No. 6 to
completely open defects down 1o sound concrete and remove laitance.
a. Provide concrete swiace profile (CSP) in accordance with ICR1 310.2;
1) Areas to receive Repair Mortar:
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a) Areas larger than 1 SF¥ or deeper than 1/4 inches Abrasive blast, scarify or
needle scale to CSP No. 6-8.

b. {fadditional chipping or wire brushing is necessary, make edges perpendicular to
surface or slightly undercut.

¢, No featheredges will be permitted.

d. Rinse surfuce with clean water to remove all dust, dint, debris, loosened concrete,
laitance, and other contaninants.,

e. Prepare correded steel in accordance with ICR1 310.1R,

C. Preparation of Bonding Grout Mixture:

I. Mix ceinent and aggregate.

2.  Mix bonding agent and water together in separate container in accordance with
manufacturer's instructions.

3. Add bonding agent/water mixture 1o cement/aggregate mixiure.

4. Mix to consistency of thick cream.

3. Bonding agent itself may be used as bonding grout if approved by manufacturer and

Engineer,

D. Preparation of Patching Mortar Mixture:
I. Pre-blended palching moriar:
a.  Mix specified patching mortar per manufacturer’s published recommendations.
b. For repairs exceeding 2 inches in depth, mix with clean, pre-dampened 3/8 inches pea
gravel in accordance with the manufacturer’s recommendations.
2. Field mixed patching mostar:
a.  Mix cement and aggregate.
b. Add only enough water 1o cement/aggregate mixture to allow handling and placing.
¢. Letstand with frequent manipulation with a trowel, unti] mix has reached stiffest
consistency to aliow placement.

3.2 INSTALLATION AND APPLICATION

A, Do not repair swrface defects or apply wall or floor finishes when femperature is or is expected
to be below 50 degrees F.
1. ifnecessary, enclose and heat area to between 50 and 70 degrees F during repair of surface
defects and curing of patching material.
a.  Use only clean fuel, indirect fired heating apparatus.
b, Exhaust combustion byproducts oulside of work arca.

B. Repairing Surface Defects:

I.  This method is 1o be used on vertical concrete surfaces as indicated in the Concrete Finishes
for Vertical Wall Surfaces paragraph of this Specification Section and similar concrete
surfaces net otherwise specified to receive another finish or coating.

a. Forsurfaces indicated fo recetve finish or coating other than those specified herein; refer
to the applicable Specification Section for surface preparation requirements:
1) High Performance Industrial Coatings: See Specification Section 49 56 00,
2. Fill and repatr surface defects and tie-holes using patching mortar mix specified in the
MATERIALS Article in PART 2.
a.  Pre-blended patching mortar:
1) Prime exposed reinforcing steel, embeds or other steel surfaces with primer as
recommended by patching mortar manufacturer.
2) Scrub bond coat:
a)  Wet substrale to a saturaled surface dry (SSD} condition,
by Mix patching mortar to a serub coat or slurry consistency per manufacturer’s
published recommendations and apply to entire area.
3)  Asan allernate 10 the scrub bond coat, concrete may be primed with
manufacturer’s recommended epoxy primer.
4) Patching Mortar Application:
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a)  Mix and apply Patching Mortar per manufacturer’s recommendations within
the open time of the product scrub coat or any bonding agents.
b} Finish to level of surrounding concrete surface utilizing techniques
recommended by manufacturer.
Field mixed patching mortar;
1) Fill and repair using patching mortar mix specified in the MIXES Article in PART
2 of this Specification Section.
2) ifrequired by bonding agent manufacturer, etch surfaces with & muriatic acid
solution followed by 2 thorough rinse with clean water.
a)  Test conerele to determine pH level and continue flushing with clean water
until surface pl is within acceptable Hmits,
3) Dampen area to be patched 10 a saturated surface dry (SSD) condition prior to
application of bonding grout.
4) Brush bonding grout into the surface,
3 Allow bonding grout 1o set for peried of time required by bonding agent
manufacturer before applying patclung meortar.
6) Fill all defects with patclung mortar.

3. Consolidate palching mortar into place and strike off so as to leave patch slightly higher
than surrounding surface.

4. Leave undisturbed until mortar has stiffened before finishing leved with surrounding surface.
a. Do not use steel tools in finishing a patch in a formed wall which will be exposed to

view.

5. Cure patching mortar in accordance with ACI 308.

C. Congcrete Finishes lor Verlical Wall Surfaces:

I.  General:
a. Give concrete surfaces finish as specified below aller removal of formwork and repair
of surface defects.
b. Finish numbers not listed are "Not Used".
2. Finish #] - As cast rough form finish:
a.  Selected formung materials are not required.
b. Prepare surface in accordance with the PREPARATION Article in PART 3 of this
Specification Section.
¢. Repair the following surface defects using patching mortar specified in PART 2:
1) Tie holes.
2) Honeycembs deeper than 1/4 inches.
3)  Air pockets deeper than 1/4 inches.
4) Rock holes deeper than /4 inches.
d.  Chip or rub off fins exceeding 1/4 inches in height.
e.  Provide at unexposed surfaces such as:

1)  Foundations,
2)  Below-grade walls not to be waterproofed.

3, Finish #2 - As cast Torm finish:

i,

Form facing material shall produce a smooth, hard, uniform texture,
1) Use forms specified for surfaces exposed to view in accordance wilth Specification
Section 03 11 13,
Prepare surface in accordance with the PREPARATION Article in PART 3 of this
Specification Section,
1) Chip or rub off fins exceeding 1/8 inches in height.
2)  Abrasive blast surfaces in accordance wilh ASTM D4259 and SSPC SP 13/NACE
No. & to completely open defects down 1o sound concrete and remove laitance.
a) Provide ICR1 310.2 Concrete Surface Profife (CSP) No. 3, minimum across
the entire surface.
{}) For contiguous repair areas larger than I SF or deeper than 1/4 inches
Abrasive blast, scarify or needle scale to CSP No. 6-8.
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b} If additional chipping or wire brushing is necessary, make edges perpendicular
to surface or slightly undercut.
¢) No feather edges will be permitted.
3)  Rinse surface with clean water and allow surface water to evaporate prior {o
repairing surface defects,
4)  Repair the following surface defects using patching mortar specified in PART 2;
a)  Tie holes,
by Honeycombs deeper than 1/4 inches or larger than 1/4 inches diameter,
¢)  Air pockets deeper than 1/4 inches or larger than 1/4 inches diameter.
d} Rock holes deeper than 1/4 inches or farger than 1/4 inches diameler,
e) Scabbing,
3) Brush blast repaired areas to match adjacent surface texture,
Provide this finish for:
1) Underside of horizontal elemenis adjacent {o the fimshed surface,
2) Exposed surfaces not specified to receive another finish,

D. Related Unformed Surfaces (Ixcept Slabs):
1. Strike smooth and level tops of walls or buttresses, horizontzl offsets, and similar unformed
surfaces oceurring adjacent to formed swrfaces after concrete is placed.
2. Float surface (o a texture consistent with that of formed surfaces.
a. I more than one finish occeurs immediately adjacent 10 unformed surtace, provide
surface with most stringent formed surface reguirement,
3. Continue treatment uniformiy across unformed surfaces.

o

E. Concrete Finishes for Horizontal Slab Surfaces:
I.  General:
a.  Tamp concrete to force coarse aggrepate down from surface.
b. Screed with straightedge, eliminate high and low piaces, bring surface to required finish
elevations; slope uniformly to drains.
¢, Dusting of surface with dry cement or sand during finishing processes not permitied.
2, Unspecified slab finish:
a. When type of finish is not indicated, use following finishes as applicable:
1) Swrfaces intended to receive bonded applied cemeniitious applications: Scratched
finish,
2y Floors: Troweled finish,
3)  Exterior slabs, sidewalks, platforms, steps and landings, and ramps, not covered by
other finish materials: Broom or belt finish.
4)  All slabs to receive a floaled finish before final linishing,
3. Scratched slab {inish: After concrele has been placed, consolidated, struck off] and leveled
to a Class B tolerance, roughen surface with siiff brushes or rakes before final set.
4. Floated finish:
a. After concrete has been placed, consolidated, struck off, and leveled to a Class B
tolerance, de no further work until ready for floating.
b. Begin floating when water sheen has disappeared and surface has stiffened sufficiently
o permit operations.
1) Use wood or cork float.
¢.  During or after first floating, check planeness of entire surface with a 10 feet
straightedge applied at not less than two different angles.
5. Cut down all high spots and fill all low spots to produce a surface with Class B tolerance
throughout.
a. Refloat slab immediately to a uniform texture.
6. Troweled finish:
a.  Float finish surface to frue, even plane.
b. Power trowel, and finally hand trowel.
¢, First froweling after power troweling shall produce a smooth surface which is relatively
free of defects, but which may still show some trowel marks,
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d. Perform additional trowelings by hand after surface has hardened sufficiently.

e.  Final trowel when a ringing sound is produced as trowel is moved over surface,

f. Theroughly consolidate surface by hand moweling.

2. Finish in accordance with the FIELD QUALITY CONTROL Article in PART 3 of this

Specification Section.
1) Leave finished surface essentially free of trowel marks, uniform in texture and
appearance.
h.  Onsurfaces intended to support floor coverings, remove any defects that would show
through floor covering.
7. Broom or belt finish: Immediately afier concrete has received a float finish as specified,
give it a lransverse scored texture by drawing a broom or burlap bell across surface.
8. Underside of concrete slab fimsh:
a.  Match finish as specified for adjacent vertical surfaces,
b, I more than one finish occurs immediately adjacent to underside of stab surface,
provide surface with most stringent formed surface requirement.

33 FIELD QUALITY CONTROL

A. Tolerances:
I. Finished floor slabs:
a. Provide Floor Flatness (Fr) and Floor Levelness (Fr) in accordance with ACI 117.
1) Measure in accordance with ASTM Ei155.
b. Siabs not indicated to be sloped:
1) Fi: Equal or greater than 35,
2)  Fuo Equal or greater than 25,
¢. Slabs indicated to be sloped or curved:
1) Measure in accordance with ASTM Ei486.
2)  Provide slopes or curves as indicated on the Drawings.
2. Horizontal surfaces other than finished floor slabs, including but not limited to, top of
footings, top of walls, concrete fill in tankage, channels and similar applications:
a.  Gap between a 10 feet straightedge placed anywhere and the finished surface shall not
exceed:
1) Class A tolerance: 1/4 inches.
2)  Class B tolerance: 3/8 inches,
3) Class C tolerance: 1/2 inches,
b. Accumulated devialion from intended true plane of finished surface shall not exceed 1/2
inches,

B. Unacceptable finishes shall be replaced or, if approved in writing by Engineer, may be corrected
provided sérenpth and appearance are not adversely affected.
1. High spots fo be removed by grinding andfor low spots filled with a patching compound or
other remedial measures fo match adjacent surfaces.

END OF SECTION
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PART 1 -

SECTION 03 64 23
CRACK REPAIR AND INJECTION

GENERAL

1.1 SEMMARY

A, Section Includes:

1. Repair of cracks in existing concrete wider than specified in Article 3.1 of this Section,

2, Repair of cracks in conerete Work provided by Contractor, where approved or divecied, to
remedy delective concrete Work.,

3. Crack repair materials.

4. Crack repair methods.

5. Equipment used in performing crack repairs.

B. Scope:

1. Contracter shall provide all labor, materials, equipment, tools, services, and incidentals to
furnish and mstall epoxy grout injected into cracks in concrete, in accordance with the
Contract Documents.

2. Surface repairs of new concrete are addressed in Section 03 35 00 — Conerete Finishing and

Repair of Surface Defects.

C. Related Requirements: Include but are net necessarity linvted 1o

O

Section 03 01 30 - Repair and Rehabilitation of Existing Concrete.
Section 03 05 03 - Concrete Testing and Inspection.

Section 3 31 30 - Concrete, Materials and Proportioning.

Section 03 35 00 - Concrete Finishing and Repair of Surface Defects,
Price and Payment Procedures,

1.2  PRICE AND PAYMENT PROCEDURES
A, Unit Prices:

1.

2.

Bid/pay items of Unit Price Work addressed in this Section are indicated in the Bid Fonn,
the Agreement, and in Section 01 22 00 - Measurement and Payment.

Description of each type of crack repair Unit Price Work is indicated in Article 3.1 of this
Section,

Criteria for measurement for payment of such Unil Price Work are addressed in the General
Conditions (as may be modified by the Supplementary Conditions) and Section 01 22 00 -
Measurement and Payment, as augmented by this Section.

B. Measurement:

1.

Quantity of each item of Unit Price Work covered by this Section shall be measured for
payment prior to commencement of the associated Work in each work area. Limits of
cracks in concrete existing prior to the Contract that are to be repaired by Contractor will be
marked ar the Site by Engineer or Owner. Cracks, beyond the marked limits indicated at the
Site, in concrete existimg prior to the Contract, will not be eligible for payment,

Work not marked and measured in advance for payment will not be eligible for payment.
Engineer will observe the associated Work performed. Crack repair Werk shall be in
accordance with the Contract Documents for such Work to be eligible for payment, even
when such Work was marked and measured in advance for payment.

Repair of cracks in new concrele Work provided by Contractor is not eligible for payment
under the Unit Price Work item(s) addressed by this Section, Such crack repairs are
inclided in the Work of the associated bid/pay Hem under which the subject new concrete
Work was provided.

1.3 REFERENCES

A, Terminology:
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i4.

15.

This provision indicates terminotogy used in this Section and in other Contract Decuments
that coordinate with this Section. Such terminology may or may not be indicated using
inihal capital letters and, when used in relation to the Work of this Section, have the
meanings indicated below,

*Active crack” means crack in concrete with planc surfaces in a state of movement relative
to cach other; dynamic condition.

*Crack depth” means distance the crack extends from injection surface into the concrete to
location where the subject crack s less than 0.002 inches wide.

“Effective pressure” means fluid grout pressure at point of grout entry at the injection
port/mozzie. Effcctive pressure is gauge pressure minus hydraulic head losses in the
injeclion systent.

“Flushing” means removing debris and foreign malter from concrele crack 1o be repaired by
introducing pressurized air or pressurized liquid.

“Gauge pressure” means reading of pressure of fluid grout, as indicated on an appropriate
gauge for the service, with cwrent, valid calibration, on discharge of the grout pump during
injection of epoxy grout.

“Gravity feed” means Hlting and sealing of horizontally positioned cracks in concrete, using
low-viscosity resins, by pouring and spreading onto surface or placing into purposely
formed reservoirs.

*“MPII” means magufaciurer’s printed installation instructions.

“Passive crack” means crack in concreie with plane surfaces not moving relative to each
other.

. “Pot life” means fime during which polyvurethane or epoxy resin is capable of being

pumped.

. “Refusal criteria”™ means zero flow of grout at proposed effective pressure for duration of

five minules,

. “Resin” or “resin adhesive” means crack-filling material injected or intreduced into crack in

concrete for re-bonding the crack’s separated edges for transfer of stress across the crack
and 1o prevent subsequent flow of waler or other liquids through the crack.

. “Sealant” means crack-filling material, with adhesive and cohesive properties, that forms

seal preventing ingress and cgress of liquids and gases inte and from concrete,

“Structural crack repair” means repair of cracks in conerete required to restore structural
capacily of the cracked concrele member, Structural crack repair reslores ability {or tensile
and compressive forees transmitted across the crack through the resin adhesive placed in the
crack. Structural cracks typicaily display dimensional olfset in the out-of-plane direction.
The meaning of selected, other werds and terminology used in this Section are indicaled in
ACICT and ACY 503.7.

B. Reference Standards:

I.

American Conerete Institute {ACT):

a. 117, Specification for Tolerances for Concrete Construction and Materials.

b. 503.7, Specification for Crack Repair by Epoxy Injection.

¢. LT, Conerete Terminology.,

ASTM intermational (ASTM):

a.  C881, Standard Specification for Epoxy-Resin-Base Bonding Systems for Concrete.

b, (882, Standard Test Method for Bond Strength of Epoxy-Resin Systems Used with
Concrete by Slant Shear,

¢. D038, Standard Test Method for Tensile Properties of Plastics.
d. D695, Standard Test Method for Compressive Properties of Rigid Plastics.
g, D790, Standard Test Method for Flexural Properties of Unreinforced and Reinforced

Plastics and Electrical Insulating Materials.

14  QUAILITY ASSURANCE

A, Qualifications (General):

I

Entity Performing Crack Repairs:
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Entity performing repair of cracks in concrete, whether Contractor or Subcontractor,
and including installers and applicators, shall possess not less than five years current
experience repairing cracks in concrete in facilities of similar environmental exposures
mstalling or applying materials similar to those required in this Section

Entity performing crack repairs shall submit 10 Engincer documentation of

qualifications and experience, inciuding:

1) Documentation of successtully completing not less than three projects of similar
size and complexily to the crack repair Work of this Project within the past five
yoars,

Certificalion by Materials Manufacturers:

1) Instalier or applicator of crack repair materials shall be certified or approved, in
writing, by crack repair malerials manufacturers used in the Work, for installing
the crack repair malerials required,

As an alternative, instaler or applicator may be certified or approved at the Sile by the

materials manufacturer during initial instailations in accordance with Paragraph 3.6.8

of this Section.

2. Additional Qualilfications for Epoxy Resin Adhesive injection:

a.

Y
3. Man
i

b,
c.
d.

e.
f

The following qualification requirements are in addition to the general qualifications
required indicated above and apply to epoxy resin adhesive injection to restore
structural integrity of exisiing concrete.

Licensed or certified by manufacturer of epoxy resin adhesive.

Superintendent or foreman of installer or applicator personnel shall possess not less
than five years’ experience in successfully injecting epoxy resin adhesive for not less
than 10,000 feet of crack repair.

Injection Pumyp Operating Technician: Shall possess net less than one vear of
experience consisting of not less than 3,000 feet of crack injection.

Submit documentation of gualifications and experience to Engineer.

ufacturer’s Representative;

Trained at materials manufacturers” production facilitics.

Experienced with and capable of properly and clearly instructing entity perforniing
crack repairs,

Knowledgeable of and experienced with cuirent theories on the natwre and causes of
cracking in concrele,

Methods for repairing damaged concrele.

Technical aspects of comect malerials selection and use.

Operation, maintenance, and troubleshooting of application equipment.

B. Pre-Installation Conference for Crack Repair Work:
1. Schedule, convene, and actively participate in pre-instaliation conference at the Site not less

than

seven days prior to commencing crack repair Work at the Site.

2. Conference participants shall be knowledgeable on the types and general extent of the crack
repair Work and requirements of the Contract Documents relative to crack repair Work, and

{ime

s for-crack repair Work as allocated in the Progress Schedule aceepled by Engineer.

Conference participants shall include individuals empowered to speak for and bind then
respective organization regarding crack repair Work,
3. Required Participants:

a.
b.

Conlractor’s project manager and Sile superintendent,

Project manager snd foreman for each entity performing crack repair Work, including
installers and applicators of crack repair materials.

Manufacturer’s representative of each Supplier of crack repair materials to be used in
the Work.

Enginecer.

Owner’s Site Representative, if any.

Owner-hired entity performing code-required tests and special inspections for crack
repair Work.
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2.

Owner's project manager {when available) and other personne!l invited by Owner {(when
available).

4.  Conference will be chaired by Contractor, who will alse advise required participants of
conference date, time, and location, and prepare and distribute to participants (and others as
appropriate) a record of topics discussed, and decisions made during the conference.

5. Topics 1o be discussed include:

.

b.

o oa o

.
h.
i.
i.

Procedures for murking and measuring crack repair Unit Price Work.

Required environmental conditions and forecasted weather conditions at scheduled
times of crack repair Work.

Storage of crack repair materials,

Maiterial manuflacturers” represematives” required services,

Submittals required prior to commencing the erack repair Work.

Surface preparation under this Seclion and other Specifications sections, and subsirate
cendition and prelreatinent

Installation and application of repair malerials.

Required curing period.

Special details.

Field guality control requirements.

Protection of adjacent surfaces and installed Work, and clean.

1.5 SUBMITTALS

A. Action Submittals: Submit the following:
1. Shop Drawings:

ad.

b.

Prepare crack repair work plan and submit to Engineer not ess than 28 days prior to
commencing Work under this Section.

Crack repair work plan shall indicate the following:

1) Basis of material selection.

2)  Specific materials proposed for use at each type of crack and work area.

3 Proposed effective pressure for injection of repair material(s) inte cracks.

4)  Bwface finishing.

5)  Location and size of injection ports.

6)  Surface preparation of concrete prior to surface scaling.

7). Mecthod of storing and handling resins, cleaning solvents, and waste maierials.
Engineer’s approval of crack repair work plan and any proposed crack repair methods,
and Engineer’s seceptance of any required certificalions, does not mitigate or relieve
Conlractor of Contractor’s responsibility Lo provide crack repair Work in accordance
will: the Contract Documenlts and, in no way, imparts on Engineer responsibility of any
sort for construction means, methods, techniques, procedures, or scguences, or safety
and prolection measures incident thereio.

2.  Product Dala:

i.

Malerial manufacturers’ published technical data including:

1) Published product data, indicating properties, appropriale uses and applications,
and limitations; and manufacturer’s specifications.

2)  Manufacturer’s written acknowledgement that materials proposed comply with
requirements of standards referenced in the Contract Documents.

Material manufacturers and types:

1)  Epoxy resin adhesive.

2) Polyurethane sealant.

3) Surface seal.

4)  Epoxy penetrating sealant.

5)  Silane sealer.

B. Informational Submittals: Submit the following:
1. Cerufications:

i.

Certification of Materials for Intended Service:
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1) Certification of material manufacturer, signed by person factory-trained by
material manufacturer in the application of the materials proposed for use,
indicating that materials have been reviewed and are suitable for the intended use
on this Project.

2) Do not begin injection of cracks in concrete until crack repair methods proposed
for the Work are certified by malterial manufaciurer's technical representative and
accepted by Engineer,

b, Manufaclurer’s Certification of Instalier or Applicator:

1) Written certification or approval of malerial manufacturer of cach proposed
instatler or applicator of crack repair materials, acknowledging that installer or
applicator is knowledgeable regarding installing and applying each product
proposed for use.

2)  in Hew of wrilten certification or approval required by the paragraplh inmediately
above, submit certification thal manufacturer’s technical representative performed
training for the installers or applicators at the Site in accordance with this Section.

c. Certification of calibration, and calibration records for the past year, lor each pressure
gauge to be used in the crack repair Work.
Technical data for mietering, mixing, and injection equipment.
3.  Manufacturer’s Instructions:
a. Repair materials manufacturers” published installation instructions.
b. Installation instructions for repairing core holes taken al epoxy resin injection locations.
4. Qualifications Statements:
a. Entity performing concrete crack repairs, including instailers and applicators.
b. Qualifications for installers and applicators performing epoxy resin adhesive injeciion
to restore structural capacigy.
¢.  Manufacturers’ representatives performing services at the Site, when such
qualifications are requested by Engineer.

C. Closeout Submittals: Submit the following:
. Record documents that accurately depict actual locations of repaired cracks and type of
crack injection materials used at each location. This may be shown and indicated on recerd
drawings required in Section 01 78 39 - Project Record Documents.

1.6 DELIVERY,STORAGE, AND HANDLING

A, Comply with material manufacturer’s written instructions and recommendations regarding
handling, delivery, and storage.

B. Storage:
I. Store materials in tightly-sealed, original containers, off the ground and in dry location with
humidity conirols.
2. Do not store in direct sunlight.
3. Protect materials from temperature extremes and avoid freezing temperatures.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject to compliance with the Contract Documents, manufacturers indicated below are
accepiable for use in the Work of this Section.
I.  Epoxy Resin Adhesive:
a.  Master Builders Sclutions.
b. Sika Corporation.
¢. Euclid Chemical Company.
d. Orequsl
2. Swface Seal:
a.  Master Builders Sclutions.
b. Sika Comporation.
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¢. Euclid Chemical Company.
d.  Orequal

3. Polyurethane Sealant:
a.  Master Builders Schutions.
b. Sika Corporation,
¢ Euclhd Chemical Company.
d.  Green Mountain Inlemational.
e.  Orequal

4.  Epoxy Penetrating Sealant:;
a.  Master Builders Solutions.
b, Sika Corporation.
¢. EBuclid Chemical Company,
d.  Oregual

5. Silane Sealer:
a. Sika Corporation.
b, Orequal

B. Al materials of each type used for crack injection shall be furnished by a single manufacturer, to
ensure compatibility of malterials,

2.2 MATERIALS

A. Epoxy Resin Adhesive:
1. Two-part epoxy adhesive containing 100% solids, complying with the Tollowing:

.

oo

=5

f.

Comphiant with ASTM C881, Type IV, Grade 1. Viscosity that allows maierial to
achieve and maintain peneiration requirements of ACE 503.7.

Bond Strength: 2,000 psi i accordance with ASTM CR82.

Neat Tensite Strength: 7,000 psi in accordance with ASTM Da38.

Neat Elongation: 1.5%, minimum, at seven days at 70 degrees F, in accordance with
ASTM D638,

Flexural Strengtly: 8,000 psi in accordance with ASTM D790.

Compressive Strength: 10,000 pst in accordance with ASTM D695,

2. Forinjection of structucal cracks (active cracks and passive cracks).
3. Acceplable Products:

a.
b.
c.
d.

Masterlnject 1380, by Master Builders Solutions.
Sikadur 35, Hi-Mod LV, by Sika Corporation.
Dural 432 LV, by Euclid Chemical Company.
Or equal.

B. Surface Seal:
I.  Material shalt seal erack faces and have sufficient strength and adhesion to contain the
injection adhesive during injectien and while injection adbesive cures.
2. Capable of being removed after injection, when not leave residue or damage concreie
surface concrete.
3. Acceptable Products:

a.
b.
€.
d.

MasterEmaco ADH 1420, by Master Builders Solutions.
Sikadur 31, Hi-Mod Gel, by Sika Corporation.

Dural Fast Set Gel, by Euclid Chemical Company.

Or equal.

C. Polyurethane Scalant:
1. Low-viscosity, expanding, hydrophilic polyurethane chemical groul forming a flexible
gaskel 1o seal non-struciural cracks in concrete.
2. Acceptable Producis:

a.
b.
C-

d.

MasterInject 1210 [UG, by Master Builders Selutions.
SikaFix HH Hydrophilic, by Sika Corporation.

Dural Aqua-Fil, by Euclid Chemical Company.

Mountain Grout Gel Foam, by Green Mountain International.
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e. Orequal

D. Epoxy Penetrating Seatant:

I
2.
3.

Super-low-viscosity, two-component epoxy penetrating sealer containing 100% solids.
Capable of being used alone Lo seal passive horizonlal cracks less than 0.030 inches wide.
Acceptable Products:

MasterInject 1000, by Master Builders Solutions.

Sikadur 55 SLV, by Sika Corporation.

Dural 335, by Euclid Chemical Company.

Or equal.

L=

E.  Silane Scaler:

L.
2.

Use only for cracks less than 0.010 imches wide, brushed onto surlace,
Acceplable Products:

a. Sikagard 706, by Sika Corporation.

b, Orequal

PART 3 - EXECUTION
31 CRACK REPAIR - GENERAL

A, Cracks wider than 0.012 inches in existing concrete, as shown or indicated or as directed by
Engineer and designated as active crack or passive crack, and as either structural crack or non-
structural crack, shall be numbered, and physically marked and measured in accordance with
Article 1.2 of this Section.

B. Crack Moniforing:

L.

[ B}

Engineer may require monitoring of cracks lo be repaired, using crack width monitor
{provided by Contracior} lor period (not less than 96 hours) established by Engineer, to
verily whether crack is active or passive.

When directed by Engineer, continue monitoring crack width for time required by Engineer
to determine whether crack is at its widest, as measured at concrete surface.

C.  Crack repair procedures for cracks shall be verified by material manufacturer’s sechnical
represemative and shall be in conformanee wilh the following:

I

Method 1: Repair of passive cracks and cracks requiring structueral repair in walis shall be

as Tollows;

a.  Crack widths less than 1/8 inches shall be pressure injected with epoxy resin adhesive.

Method 2: Repair of passive cracks and cracks requiring structural repair in slabs shall be

as follows;

a.  Cracks widths less than 1/8 inches may be pressure injected with epoxy resin adhesive
or gravity Ted with epoxy penetrating sealant in accordance with MPH.

Method 3: Repair of aclive, non-structural cracks, cracks that exlubit leakage, or as direcled

by Engineer shall be as follows:

a.  Crack widths less than 1/8 inches shall be pressure injected with polyurethane sealant.

Method 4: Repair of active cracks requiring structural repair shall be as follows:

a. Crack widths less than 1/8 inches shall be pressure injected with epoxy resin adhesive.

b. Inject crack where crack is widest, as measured at concrete surface during one, 24 hour
period.

Method 5. Very narrow crack (less than 0.010 inches wide) may be treated with silane

sealer when directed by Engineer and approved by material manufacturer for the intended

application.

Crack widths greater than 1/8 inches will be further investigated by Engineer and direction

furnished to Contractor en repair method(s) required.

3.2 PREPARATION

A, Remove loose matter, dirf, dust, laitance, oil, grease, salt, and other contaminants from surfaces
of cracks.
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D.

Clean cracks in accordance with the crack repair product MPEH.

Clean surfaces adjacent to cracks, lor not less than 1 inch on each side of each crack, to remove
loose matter, dict, dust, laitance, oil, grease, salt, and other contaninants that may be detrimentat
to bond of surface seal.

Do not use cleaners that will or have potential to adversely affect the repair.

3.3 EQUIPMENT USED FOR CRACK REPAIRS

A,

B.

Gauges:

1. Use properly-calibrated gauges, with current calibration, with pump and injection hose used
for introducing material into cracks, Provide additional gauges at the Sile to replace gauges
thal malfunction,

Pump:

I.  Pump equipment used for pressure injection of material into cracks shall be suitable for the
intended use and compatible with injection resin used,

2. Ponable, positive displacement-type pump with interlock providing inline mixing and
melering for two-component injection resins,

3, Where volume of crack repair is less than one quart for 1000 square feet of gross repair
area, or where excessive grout pressure developed by pump might further damage structure,
pre-mixed material and hand cartridge pumps may be used if acceptable to Engineer,

4. Pump may be ¢lectric-powered or air-powered with interlocks providing, at the nozzle,
positive Talio control of proportions for the two components.

3. Use a primary injection pump for cach malerial of different mix ratio. Also have available
at the Site standby backup pump of similar ralio.

6. Capable of immediately compensating {or changes in resins.

Do not use batch mix pumps.

8. Provide pressure hoses and injection nozzle for proper mixing of two adhesive componenls
of epoxy resin adhesive.

™

Discharge Pressure Control:
1. Use automatic pressure controls capable of discharging mixed resin adhesive at pressures up
t0 150 t0 210 psi, that maintain required pressure within range indicated in this paragraph.

Automatic Shutolf Control:
1. Provide and use sensors on both components for epoxy resin adhesive reservoirs for
stopping pump automatically when only one component is being pumped to mixing head.

Proportioning Ratio Tolerance:
1. Maintain resin adhesive manufacturer's presenbed mix ratio within a tolerance of plus or
minus 5% by volume at discharge pressure up to 160 psi.

Ratio/Pressure Check Device:

1. Use two independent, valved nozzies capable of controlling flow rate and pressure by
opening or closing valve as necessary to restrict material flow,

2. Pressure gauge capable of sensing pressure behind cach valve.

3.4 APPLICATION

A, Envirenmental Conditions:

1.  Comply with material manufacturers’ writfen instructions for substrale temperature and
moisture content, ambient lemperature and humidily, ventilalion, and other conditions
affecting performance of concrete crack repair products.

2, Substrate surface and ambient air temperature shall be between 40 and 90 degrees F for not
less than 24 hours afler applicalion.

3. Pre-condition componenis to temperature of 70 degrees F for 24 hours immediately prior 1o
insialiaiion, unless otherwise required in MPIL

4,  Allow surfaces to allain temperature and conditions required before application.
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B. Pressure Injection:

i.

2,

Use repair methods and equipment in accordance with Articles 3.1 and 3.3 of this Section.

Use of caulk guns to fill cracks is unacceptable.

Drilling and Installing Injection Ports:

a. Dl injection holes on each side of crack at a 45-degree angle to concreie surface.

b.  Provide holes a1 locations so that holes intersect crack at the approximate midpoint of

crack depth. Holes shall extend through the crack section.

Size of holes shall accommodate injection ports.

d.  Spacing of Injection Ports:

1) Spacing between injection port holes shall not exceed the lesser oft depth of crack,
& inches, or thickness of concrete member. Injection post holes shall be aliemated
from one side of crack to the other side of the crack.

2) Space injection ports closer together to allow adjusiment of injection pressure for
minimum loss of resin 1o soil at locations where:

a) Cracks extend entirely through wail.
b} Backfill of walls on one side.
¢)  Difficull to excavate behind wall to seal both crack surfaces.

e. Prior lo installing injection ports, clean each hole each hole of deieterious material by
air-water blast to completely remove drilf cuttings from hole.

f. Install and seal around cach injection port with surface seal material in accordance with
material MPiL
1) inserted end of injection port shall not extend bevond point at which drilled hole

intersects the crack.

Cleaning and Flushing:

a. After injection ports are inserted and sealed, flush crack with air-water mixture, or
alternating water and air flush, 1o remove deleterious materials prior to injection of
resin.

b. Inject flushing media (air and water) through injection ports. Continue flushing until
fiushing media dischurges from adjacent injection port and the crack is thoroughly
cleaned.

¢, Perform final flush with air only to remove remaining water,

Surface Sealing:

a.  Provide surface seal in accordance with MPII 1o faces of all accessibie cracks prior to
pressure injecting,

b.  Seal surfaces of crack 10 prevent escape of imjection resin.

injection:

a. Comply with material MPIT and manufacturer’s lechnical representative for mixing and
injecting procedires.

b, Commence injecting resin starting with injection port at crack’s lowest elevation.

¢. Proceed upward along the crack, injecting resin through each successive mjection port,
without interruption, to the crack’s highest elevation.

d. Do not relocate injection nozzie to adjacent injection port until resin appears at the
nexi-higher adiacent mjection port or refusal criteria is developed.

e.  Seal eacl injection port immediately after completing the injection at that injection
port.

o«

C. Gravity Feed:

1.

Provide epoxy penciraling scalant in accordance with material MPIL

3.5 CLEANING

A. Removal of Crack Seals at Pressure-Injected Cracks:

1. After completion of pressure injecting cracks in a given work area, remove surface seal
malerial and re-finish concrete in area of pressure injection to match finish of existing,
adjacent concrete.

2. Comply with Section 03 35 00 - Concrete Finishing and Repair of Surface Defects
regarding finishing requirements.
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3. Do not perform surface finishing until curing period, as specified by material MPII, is
complete.

B. Cleaning:
1. Clean and property dispose of excess materials.
2. Avoid creation of nuisances.
3. Comply with Section 01 74 00 - Cleaning.

3.6 FIELD QUALITY CONTROL

A. Field Tests:
1. Monitor each pressure injection location. Observe and record the following:

a.  Volume of resin used withiy cach 10 feet of crack Tength.

b. Pump gauge pressure at intervals of no more than 10 minutes while material is being
pumped.

¢. Indication of crack location and number, injection port spacing, and confirmation of
resin appearing or vefusal at each injection port.

2. Epoxy Resin Adhesive Two-Component Ratio Tests;

a.  Perform ratio test for each injection unit at beginning and end of each injection work
day, and when imection work is stopped for more than ong hour.

b. Document and maintain complete, accurate records of ratios and pressure checks.

¢.  Disconnect mixing head and pump two adhesive components simuitancously through
ratio check device.

d.  Adjust discharge presswre o 160 psi for both adhesive components,

e.  Simullaneously discharge both adhesive components into separale calibrated
containers.

£, Compare amourts simultaneously discharged into calibrated containers during same
peried, to deterinine mix ratio.

g. Complete test at 160 psi discharge pressure and repeat procedure for 0 psi discharge
pressure.

h.  Perform test in the presence of special inspector.

3. Imjection Pressure Test:

a. Perform injection pressure test for each injection equipment unit:
1) At start and end of each injection work day.

b, When injection work is stopped for more than 45 minutes Disconnect mixing head of
injection equipment and connect fwo adhesive component delivery lines to pressure
check device.

c. Pressure Check Device:

1) Fwo independent, valved nozzles capable of controling flow rate and pressure.
2)  Pressure gauge capable of sensing and displaying pressure behind each valve.

d. Close valves on pressure check device and operate equipment until gauge pressure on
each line reads 160 psi.

Stop pumps and observe pressure; do not allow pressure gauge o drop below 150 psi within

three minutes.

e.  Check wolerance to verify equipment capable of meeting specified ratio tolerance.

f.  Perform test in the presence of special inspector,

4, Crack Injcction Tests {(Structural Crack Repairs Only):

a.  Perform crack injection testing on structural crack repairs, when required by Engineer.

b.  Engincer may reduce the frequency of crack injection tests at Engineer’s sole
discretion.

B. Suppliers’ Services:
1. Manufacturers of crack repair materials shail:
a.  Fumnish required materials and services of manufacturer’s representative at the Site.
b. Review preparation and installation by Contractor and entity performing crack repair
Work.
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¢. Certify the installation methods 10 be used for each repair material used in the crack
repair Work of this Section.

d.  Certify the installers and applicators of crack repair materials, if documentation of such
prior certification was not previously furnished as a Submitta) prior to starting the
Work.

2, Manufacturers” representatives of crack repair materials shall be at the Site prior to and
during first installation of the materials fumished under this Section to review preparation,
field guality control, and proposed installation methods.

3. Project special inspector shall be present while the manufacturer’s represenlative is on-site
fraining the contracior and installers,

END OF SECTION
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SECTION 04 01 20
MASONRY CLEANING

PART 1 - GENERAL

1.1

1.3

SUMMARY

A, Section Includes;
1. Masonry cleaning.

B. Related Sections include but are not necessarily limited to:
I.  Section {4 22 00 - Concrete Masonry.

QUALITY ASSURANCE

A. Qualifications:
I.  Use experienced workmen familiar with product and its application.

SUBMITTALS

A, Shop Drawings:
1. Product technical data including:
a.  Manufacturer's application instructions.
b.  Manufacturer's dilulion recommendations.
¢.  Manufacturer's recommendations on neutralizing rinse.

B. Certifications:
I. Certification that Contractor is experienced in this type of masonry cleaning.

PART 2 - PRODUCTS

2.1 MANUFACTURERS
A, Subject to compliance with the Contract Documents, the following manufacturers are
acceptable:
1. Cleaning solution, detergent type:
a. PROSCCO, inc.
b. Diedrich Technologics, Inc.
2. Clesning solution for manganese or vanadium stained masonry:
4. PROSOCO, inc.
b. Diedrich Technologics, 1nc,
2.2 MATERIALS
A, Detergent-Type Cleaning Solution: PROSOCO, Ine. "Sure Klean #0600 inches detergent
masonty cleaner.
B. Manganese or Vanadium-Stained Masonry: PROSOCO, Inc. "Vanatrol."
C. Waler: Potable.
3. Neutralizing rinse as required by manufacturer.
2.3 MIXES
A, Dilute cleaning selutien with potable water at rate which will provide for the weakest solution
allowable for cleaning watll,
B. If project conditions require solution of greater than 5% acid, obtain permission from Engineer
i writing prior to applying solution to wall surface.
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PART 3 - EXECUTION
3.1 PREPARATION

A. Allow seven days afier completion of masonry work before start of cleaning.
B. Remove excess mortar using wooden paddies and scrapers,
C.

Protect adjacent surfaces not to be cleaned.

3.2  APPLICATION

A
B.

moo oo

S

Protect adjacent surfaces subject fo potential damage by cleaning solution.

Apply masonry cleaner 1o exposed-to-view masonry surfaces.

1. Do not use wirg brushes.
2. Use only wols [ree of rusi.
3. Apply solution using fibered wall-washing brush.

Thoroughly rinse and pre-seak walls,

Flush ail lcose mortar and dirt from surface.
Wet to prevent "run-off" streaking,

Scrape off mortar and reapply cleaning solution.

After scrubbing, clean thorcughly with pressurized water.

Apply neutralizing rinse as recommended by manufacturer.

END OF SECTION
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SECTION 04 05 13
MASONRY MORTAR AND GROUT

PART 1 - GENERAL

1.1 SUMMARY

A, Section Includes:
1. Masonry mortar.
2, Masonry grout,
3. integral water repetlent admixture.

B. Related Specification Sections include but are not necessarily limited to:
I.  Division 00 - Procurement and Contracting Requirements.
2. Division 01 - General Requirements.
3. Section 04 22 00 - Concrete Masonry.

1.2 QUALITY ASSURANCE

A. Referenced Sitandards:
1. ASTM Intermational (ASTM):

.

2.

[
;
g
h.
1.
j.
T
H]

C143/C143M, Standard Test Method for Slump of Hydraulic-Cement Concrete,
C144, Standard Specification for Aggregate for Masonry Mortar,

C150/C150M, Siandurd Specificaiion for Portland Cement.

€207, Standard Specification for Hydrated Lime for Masonry Purposes.

€270, Standard Specification for Mortar for Unit Masonry.

C404, Standard Specification for Aggregates for Masonry Grout.

C476, Standard Specification for Grout for Masonry,

C1019, Standard Test Method for Sampling and Testing Grout.

1093, Standard Practice for Accredilation of Testing Agencies for Masonry.
(1384, Standard Specification for Admixtures for Masonry Mortars.

he Masonry Society {TMS):

Building Code Requirements and Specilication for Masonry Structures (TMS 402/602-
i6).

3. Baildmg code:

i.

International Code Councit {1CC):
1) international Building Code and associated standards, 2021 Edition including all
amendiments, referred to herein as Building Code.

B. Quahfications:
1. Preconstruction Tesling Laboratory shall be an independent agency qualilied in accordance
with ASTM C1093 for performng the testing indicated.

a. Testing Laboratory shall have a minimum of 10 years of experience in the lesting of
mortar and grout.
b. Technician conducting tests shalf have minimum of five years of experience in the
lesting of mortar and grout.
C. Mock-Ups:

1. Provide mortar and grout for mock-up specified in Specification Section 04 22 (0,
1.3 DEFINITIONS

A, Coarse grout and fine grout are defined by the aggregate size used in accordance with
ASTM C476.

B. Coarse aggregate and fine aggregate are defined in ASTM €404, Table 1.
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14 SUBMITTALS

A.

Shop Drawings:
I.  See Specification Section 01 33 00 for requirements for the mechanics and administration of
the subnnttal process.
2. Product technicat data including:
a.  Acknowledgement that products submitted meet requirements of standards referenced.
b, General:
1) Product data for cementitious materials,
2)  Source or producer of aggregates and gradation.
3)  integral water repetlent manufacturer's dosage rate.
¢. Proposed mortar mix design:
d. Proposed masonry grout mix design.
3. Testresults:
a.  Preconstruction mortar test results.
b. Preconstruction masonyy grout test results.
4, Samples:
a.  Colored mortar ssmples for color seleclion by Engincer.
b, Color card and plastic simulations are not acceptable,

Informationad Submittals:

1. See Specification Section 01 33 00 for requirements for the mechanics and administration of
the subimittal process.

2. Qualifications of testing lab and technician.

3. Testresults and inspection reports per Specification Section 01 45 33,

1.5  DELIVIERY, STORAGE, AND HANDLING

A,

B.

Store cementitious materials on elevated platforms, under cover, and in a dry focation.
I. Do not use cementitious materials that have become damp.

Store aggregates where grading and other required characteristics can be maintained and

contamination avoided.

Deliver preblended, dry mixes in moisture-resistant containers,

1. Store preblended, dry mixes in delivery containers on elevated platforms, under cover, and
in a dry location or in a metal dispensing sto with wealherproof cover,

PART 2 - PRODUCTS
2.1 MATERIALS

A,

moD o0

e

Porttand Cement:

1. ASTM CI506/CL150M, TypelorlL

2. No air enlraivment.

3. Natural color.

4. Maximum percent of alkalis: 0.60 in accordance willk ASTM CI50/C130M, Table 2.

Hydrated Lime;

1. ASTM C207, Type S,

2. Type SA not acceptable,

3. Lime substitutes are not acceptable.

Mortar Aggregate: ASTM Cl44, free of pypsum.
Groul Aggregate: ASTM C404,
Water: Potable.

Morlar Pigments;
1. Commercial colorants suitably compounded for use in morar mixes.
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2. Do not exceed manufacturer's recommended pigment-to-cenient ratios.

G. Integral Waler Repellent Admixture:
I. Liguid polymeric admixture: ASTM C1384.
2. Vertfy compatibility with liguid water repellent admixiure being used in the fabrication of
concrele masonry Umits.

22 MIXES
A. Mortar and grout shall comply with MSIC Specification and Building Code.

B, Type "S" mostar shall be used:
1. Comply with ASTM C270, Tablc No, 1, Cement-Lime Mortar,
a. Do not use masonry cement or morlar cement.
Mix malerials minimum of three minutes and maximuem of five minutes.
Adjust consistency to satisfaction of mason.
Do not use admixtures unless otherwise indicated.
Provide integral water repelleal admixture in mortar used for:
a. Exterior concrele masonry work.
b. Imterior concrete masonry work in wet areas,
6. Do not use integral water repelient admixture in mortar lor brick.

L [ NS i N

C. Masonry Grout:
1. ASTM C476,
a,  Minimum 28-day compressive strengih; 2,000 PSL
b. Maximum aggregate size: 4”7
c. Slump: 8to 11N,
2. Mix 5 minules minimuni.
No admixtures allowed.
4. At Contractor's option, premixed or preblended grout meeting the above minimum
requirements may be used.

2.3  SOURCE QUALITY CONTROL

A. Perform preconstruction laboratory tests on proposed masonry mortar and grout prior to start of
masonty work.
I. Perform tests far enough in advance so that any necessary retesting can be accomplished
before masonry construction begins.
a. Test mortar per ASTM C270.
b. Test grout per ASTM C1019.

143

B. Source Limitations for Mortar Materials:
1.  Obiain mortar ingredients of a uniform quality, including color for exposed miasonry, from a
single manulacturer for each cementitious component and from one source or producer for
each aggregale.

PART 3 - EXECUTION
31 INSTALLATION
A, Install products in accordance with manufacturer's instructions and MSJIC Specification.
B. Mortar:
1. standard gray mortar begins to stiflen, it may be relempered by adding water and
remixing ualess prohibited by water repellent admixiure manufacturer,
a. Standard gray mortar shall not be retempered more than one lime,
2, Allmortar must be used within 2-1/2 HRS maximum after initial mixing per MSJC

Specification.
3. Engineer reserves right 1o alter mix design based on initial rate ol absorpiion of masonry
units.
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C. Masonry Grout:

Use grout within 1-1/2 HRS maximum after initial mixing.

Use no grout affer it has begun 1o set.

Do not retemper grout afier initial mixing.

Place grout in lifts not exceeding 4 FT.

Use coarse growt in spaces with least dimension over 2 IN.

Consolidate all grout while installing,

4. Consolidate grout pours 12 IN or less in height by mechanical vibration or by puddling.

b.  Consolidate grout pours exceeding 12 IN in height by mechanical vibralion and
reconsolidate by mechanical vibration afler initial water loss and settlement has
occurred.

3.2 FIEELD QUALITY CONTROL

O =

A. Masonry Mortar and Grout Testing and Inspection:
I.  Testng and inspection services will be provided by the Owner's special masonty inspector.
a. Do not include in the bid price the cost of these services.
2. Testing and inspection shall include, but is not limited to:
a. Observe proportions of site-prepared moitar and grout.
b.  Observe groul space prior Lo grouting.
¢. Grout compressive strength sampling, testing and reporting per ASTM Ci019.
1)  One strength test shall be the average of three specimens from the same sample,
tested at 28 days.
d. Grout slump test sampling, testing, and reporting per ASTM C143/C143M.
e. Frequency of sampling: One sample (three specimens) collected each grouting
operation during masonry construction.
3. Reporting: Special inspector to submit test results and inspection reports per Specification
Section 01 45 33,

¥

END OF SECTION
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SECTION 04 05 23
MASONRY ACCESSORIES

PART 1 - GENERAL
1.1 SEMMARY

A, Section Includes:
1. Masowry accessories.

B. Related Specilication Sections include but are not necessarily limited 10!

Ja el B —

Division 00 - Procurement and Congracting Requirements.
Division 01 - General Requirements.

Section 04 22 00 - Conerete Masonry,

Secuen 035 50 00 - Metal Fabrications.

1.2 QUALITY ASSURANCE

A. Referenced Standards:
I. ASTM Intermational {ASTM):

i.

b.

2.

h.

A82, Standard Specitication for Steel Wire, Plain, for Concrete Reinforcement.
A153/A153M, Standard Specification for Zinc Coating (Hot-Dip) on fren and Steel
Hardware.

A951, Standard Specification for Steel Wire for Masonry Joint Reinforcement.

A1008, Standard Specification for Steel, Sheet, Cold-Rolled, Carbon, Structural, High-
Strength Low-AHoy, High-Strength Low-Alloy with Improved Formability, Solution
Hardened, and Bake Hardenable.

D412, Standard Test Methed for Vulcanized Rubber and Thermoplastic Elastomers -
Tension.

D624, Standard Test Method for Tear Strength of Conventional Vulcanized Rubber and
Thermoplastic Elastomers.

D2000, Standard Classification System for Rubber Preducts in Automotive
Applications.

122240, Standard Test Method for Rubber Property—Durometer Hardness,

2. Building code:

a,  Imternational Code Council (ICC);
1) intemational Building Code and associaled standurds, 2027 Edition including all
amendments, referred to herein as Building Code,
B. Mock-Ups:
1. Provide specified products for inclusion into mock-up panels required by Specification
Section 04 22 00.

2. Coordinate with built-in items and veneer cousing.
1.3 SUBMITTALS

A, Shop Drawings:
1. See Specification Section 01 33 04 for requirements for the mechanics and administration of
the submittal process.
2. Product technical data including:

oo

o

Acknowledgement that products submitted meet requirements of standards referenced,
Manufaclurer's instatlation instructions.

Tear resistance of flashing material,

Manufacturer's recontmendations for flashing adhesive.

Manufacturer's data sheet on each product,
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PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject to compliance with the Conlract Documents, the following manufacturers are
acceptable:
I.  Weep vents for cavity wall construction:
a. Heckman Building Products Ine.
b, Hohmann & Bamard, Inc.
¢, Wire Bond,
d.  Mortar Net USA, Lid.
Reglets:
a. Hohmann & Barnard, Inc.
b. W. P. Hickman Co.
c.  Superior Concrete Accessories, Inc.
3. Masonry anchors, heorizontal joint reinforcing and miscellaneous anchors:
a. Heckman.
b.  Hohmann & Barnard, Ine.
c. Wire Bond.
4, Thru wall flashing:
a. EPDM:
1) Carlisle Syntech Systems, Inc.
2)  Firestone Building Products Co.
5. Weep joint mortar protection system:
4. Mortar Net USA, Ltd.
b.  Hohmam & Barnard, Inc.
c.  Wire Bond.
6. Preformed conirol joint inserts:
a.  Hohmann & Bamard, Inc,
b.  Wire Bond.
7. Grout screen:
a.  Wire Bond.
b, Heckman Building Products,
¢.  Hohmann & Barnard, Inc.

[ ]

B. Submit request for substitution in accordance with Specification Section 01 26 00.
22 MANUFACTURED UNITS

A, Thru Wall Flashing:
I, 40 MIL EPDM manufactured specifically for thra wall flashing.
a.  Tcear resistance: ASTM D624, 150 LB/IN minimum,
b,  Width as necessary,
1) Provide single piece full width, no horizontal joints will be allowed unless
approved in writing by Engineer.
¢. Factory precut wherever possible.
d. Factory fabricated inside comers, oulside corers, and end dams.
B. Flashing Adhesiver As recommended by flashing manufacturer for sealing faps, sealing to
vertical masonry and concrete surfaces and sealing to stainless steel surfaces.
C. Weep Vent:
1. 90 PCT open mesh venl designed to be placed in vertical mortar joint.
2. Mortar Net USA, Ltd. "Mortar Net Weep Vents."
3. Color: Malch masonry color.
D, Reglets:
1. Products specified are mamufactured by Hohmann & Barnard, Inc.
2. Formasonry construction: Type #MR - Masonry Reglet,
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3.

For concrete construction: Type #CR - Concrete Reglet,

E. Veneer Anchorage System for Concrete Masonry Back-up:

1.

Adjustable pintle and plate:

Conlorm to ASTM A951,

Cold drawn steel wire pintle, ASTM AR2.
14 GA steet plate, ASTM A1008.
Galvanized, ASTM A153/A153M, Class B2.

NS

joint.

F. Horizontal Joint Reinforcing:

L.

Lt b2

General:
Conform to ASTM A951.
Cold drawn steel wire, ASTM AR2.
9 GA side rods.
9 GA cross rods.
Hoi-dipped galvanized, ASTM AI53/A153M.
Prefabricated corner and tee sections with minimum length of 30 IN from point of
intersection.
Single wythe wall joint reinforcing: Ladder design.
Cavity wall joint reinforcing with masonry back-up:
a. Ladder design horizontal joint reinforcing.
b, Wire eves welded to horizontal joint reinforcing.
1) Length as necessary to project through rigid insulation into airspace.
c.  3/16 IN DIA adjustable pintle vencer anchors.
1) Length as necessary to provide mimimuwm 2 IN embed into veneer mortar joint,
d. Hohmann & Bamard "270 Ladder."

SR D D

(. Rigid Steel Masonry Anchors:

I.
2.
3

H. Me
1.
2.
3.
4.
G
1.
2.
3.

J. We
I

2
3,
4,

1IN by 1/4 [N with ends turned up 2 IN.

Hot-dipped galvanized steel, ASTM A153/A153M.

Length:

a. 24 IN unless noted otherwise.

b.  Where wall conditions such as jambs or other obstructions preclude the use of 24 IN
anchors, shorter anchors may be used.

sk Wall Ties:
Hot-dipped galvanized steel, ASTM A133/A153M.
16 GA, 1/2 IN square mesh.
Width: 2 IN less than nominal wall thickness.
Lengtii: As necessary to embed minimum 6 IN into each wall.

Ul Sereen:

Polypropylene monofilament.
1/4 x 1/4 IN mesh.
Width of grout screen Lo be 2 IN less than nominal width of CMU,

¢p foint Mortar Protection System:
100 PCT recycled polyester.
90 PCT minimum open weave mesh.
Minimum 10 IN high by full width of air cavity.
Trapezoidal shape.

K. Prelormed Rubber Control Joint Inserts:

I.
2.
3.
4.

ASTM D20060, M2AA-80S,

Hardness: ASTM D2240, Shore A Durometer, 80 +/-5.
Ultimate elongation: 350 PCT, ASTM D412,

Tensile strength: 1000 PSE, ASTM D412,

HDR PN: 103428

{13 City of Lewisville June 2025
Prairte Creck Wastewater Treaument Plant Aeration Basin Expansion issued for Bid

MASONRY ACCESSORIES
0405233

3/16 IN DA wire x length necessary to embed pintle minimum 2 IN into veneer mortar



5. Hobmanmn & Bamard #RS Series.

PART 3 - EXECUTION

31  INSTALLATION
A, Install products in accordance with manulacturer's instructions.
B. Thru Wall Flashing:
1. instali to provide positive drainage of cavity moisture.
2. Extend flashing horizontally beyond each edge of Hntel or sills to next vertical mortar joint
but not less than 4 IN and tun up edge one (1) full veneer course.
a. Seal all joints,
3. Where thru wall flashing steps up or down in the wall, provide end dam at step.
a. End dam shall extend up or down to 1ie inlo thru wall flashing step.
b, Seal all joints for continuous walertight barrier.
4. At concrete masonry unil back-up, install upper edge of flashing into bloeck joinl.
5.  Adhere vertical surface of flashing to back-up wall with adhesive recommended by flashing
manufacturer.
6.  Extend flashing minimum of 6 IN above top of weep joint mortar protection system.
7. Lep and seal flashing ot all inside and outside corners to provide continuous uninterrupted
barrier.
C. Weeps:
1. Provide open weep joints at maximum 16 IN OC in head joint of first course of veneer
immediately above thru wall flaghing,
a.  Omit mortar bed on top of thru wall flashing at cach open weep joint location 1o allow
moeisture an unobsiructed path to the exterior.
b, Weep joints shall be not more than 4 IN high.
2. Provide weep vents maximum 16 IN OC in top of head joint of top course of veneer or as
indicated on Drawings.
a. Do not use weep vents in weep joints at the bottom of the wall.
b, Set weep vents back away from face of veneer shigltly so the front edge of the vent is
contaitied within the mortar joint.
D. Weep Joint Mortar Protection System:;
1. Install continuous row(s} of malerial.
2. Provide multiple thicknesses of material compressed as pecessary 10 completely fill the
entire air cavity.
a. Thickness to be at Ieast 10 PCT wider than atr cavity being filled.
3. Setmalerial directly on top of thru walt flashing.
E. Butt joints of preformed control jeint inserts tightly together and secure with adhesive or sealant
acceptable to insert manufacturer.
F.  Anchoring Veneer:
1. Veneer with concrete block back-up:
a.  Anchor veneer 10 new conslruction using horizontal joint reinforcing and adjustable
pintie veneer anchors.
G. Reinforcing Masonry:
I, General:
a.  Provide continuous horizontal joint reinforcing in all conerete masonry wall
construction,
1) Embed longitudingl side rods in mortar for entire length with minimum cover of
5/8 IN on exterior side of walls and 1/2 IN at other locations.
a) For interior partitions, the "exterior” side of the wall 1s considered the side
having the most corrosive atmosphere or the corridor side of the wall.
2) Lap reinforcement mininiumn of 14 IN at ends.
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®

I

d.

a) Remove cross wires on one (1) side of the tap splice and bend the side rods
sliphtly so the lap is provided with 12 IN of uninterrupied wire lap occurring
in the same plane.

3) Do not bridge control jeints with horizontal joint reinforcing.

4) Do not bridge expansion joints with horizontal joint reinforcing.

5y Atcorners and wall intersections use prefabricated "L" and "1 horizontal joint
reinforcing sections.

6) Cut and bend as necessary.,

Install reinforcing at 16 IN OC vertically unless neted otherwise on Drawings.

Insiall reinforcing 8 IN OC vertically for a minimum of 24 IN at starter courses.

1) Do not install horizontal joint reinforcing m veneer mortar joint having through-
wall flashing,

I concrete masoary back-up construction, install additional horizontal joint reinforcing

and adjustable pintle venecer anchors 16 IN OC in courses on ¢ach side of vertical

control joints and on each jamb of openings for full height of joint or opening.

1)  Alternate with normal wall horizontal joint reinforeing.

2) Extend reinforcing minimum 32 IN beyoad joiai or jambs of opening.

In conerete masonry back-up construction, reinforce masonry openings over 12 IN wide

with horizenlal joint reinforcing and adjustable pintle veneer anchors placed in three (3)

horizontal joints above lintel and two (2) horizontal joints below stll.

1) Extend miniinum of 32 IN beyond jambs of opening.

Reinforcing concrete masonsy:
a.

Install reinforcing bars where indicated on Drawings.

1) Provide means necessary to ensure position of vertical steel reinforcing meets
requirements of Building Code.

At intersecting load-bearing walls, provide rigid steel anchors 16 [N OC vertically,

embed ends in grout filled cores.

1) Alternate rigid steel anchors with horizontal joint reinforcing.

At intersecting non-ioad bearing walls or st infersecting oad bearing/non-ioad bearing

walls provide mesh wall ties in mortar joint at 16 IN OC vertically.

1) Extend mininnumn 6 IN into each wall.

23 Alternate mesh wall nes with horizontal jeint reinforcing.

Anchor intersecting concrete masonry to infersecting cast-in-place or precast concrete

using dovetad slots and anchors,

3.  Repair all galvanized coatings damaged as a result of welding,

d.

Sec Specification Section 05 50 00 for galvanizing repair system,

4. Reinforcing veneer:

il.

Reinforce veneer with joint reinforcement placed in vencer mortar joings:
1) In new masonry back-up construction alternale venecer horizontal joinl reinforcing
with horizontal joinl reinforeing and adjustable pintle veneer anchors.

H. Install reglets as walls are being censtructed.
1. Setreglets true with wall, plumb and at consistent depth.

i Remove all excess mortar and grout from reglets as walls are being constructed and protect
reglet openmings from filling with mortar, grout and other construction debris.

END OF SECTION
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SECTION 04 05 50
COLD AND HOT WEATHER MASONRY CONSTRUCTION

PART 1 - GENERAL
1.1  SUMMARY
A, Section Includes:
1. Cold wealher protection.
2. Hot weather prolection.
B. Related Specification Sections include but are not necessarily lumited to:

I. Division 00 - Procurement and Contracting Requirements.
2. Division 0] - General Reguirements.
1.2 QUALITY ASSURANCE
A. Referenced Standards:
1. Brick Industry Association {BIA)Y:
a.  Technical Note 1, Cold and Hot Weather Construction.
2. Fhe Masonry Society {TMS)
a.  Building Cede Requirements and Specification for Masonry Structures {TMS 402/602-
16}
3, Nalional Concrete Masonry Association (NCMA},
a.  TEK 3-1C, Al Weather Concrete Masonry Construction,

1.3 DEFINITIONS
A, As defined in MSJC Specilication.

PART 2 - PRODUCTS - (NOT USED)

PART 3 - EXECUTION
3.1 ERECTION AND APPLICATION

A. General:
}.  Comply with NCMA TEK 3-1C recommendations and practices.
2. Do not use frozen or ice coated materials.
3. Atend of each day or at shutdown, cover tops of all walls not enclosed or sheltered with

clear polyethylene minimum 6 ML thick.
4. Extend down each side of wall minimum of 16 [N and secure.

B. Temporary Facilities:
1.  Construct and maintain temporary protection required to permit continuous and orderly
progress of work.
2, Provide and maintain heal sufficient 1o assure temperature above 32 DEGF within protected
areas.
3. Remove all temporary facilities atter completion of work.

C. Cold Weather Construction and Protection Requirements;
1. Prior to and during installation:
a.  Air lemperature 32 1o 40 DEGEF: Heat mixing water or aggregaie 10 produce mortar
lemperatures between 40 and 120 DEGF,
b, Ailr temperature 25 to 32 DEGF:
1) Heat nuxing water or aggregate to produce mortar temperalures between 40 and
120 DECGF.
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2)  Maintain moriar temperatures above freezing until used.

Alr temperature below 25 DEGE:

1) Heat mixing water and aggregate to produce mortar temperatures between 40 and
120 DEGF.

2)  Maintain moriar temperaturcs above freezing until used.

3 Maintain temperature of units until laid at not less than 40 DEGF.

4)  Provide heat on both sides of walls under construction to maintain air temperature
above freezing,

5)  Provide windbreaks or shellers when wind is in excess of 15 MPH.
a)  Wind breaks or shelters shall be translucent.

2. Afier instaliation;

i.

Alfr lemyperature- 32 10 40 DEGF: Prolect from rain or snow [or not less than 24 HRS by

covering with weather-resistive translucent membrane.

Afr lemperature 25 to 32 DEGF: Completely cover with translucent weather-resislive

membrane for not less than 24 HRS.

Alr temperature 20 1o 25 DEGF: Compietely protect with insulating blankets for not

less than 24 HRS or provide other profection approved by Engineer.

Alr temperature below 20 DEGF:

1) Provide enclosed transiucent sheliers and heating to maintain air tfemperature on
each side of wall above 32 DEGF for 24 HRS.

2) Do not allow rapid drop in temperature afier removal of heal.

Promyptly repair all tears, holes, etc., to translucent membrane and shelter using

compatible patching material and tape as recommended by membrane manufaciurer.

D. Hot Weather Construction and Protection Requirements:
i.  Comply with requirements of NCMA, BIA and MSIC Specification.
2. Storage and preparation of materials.

a.
b.

e.
3. iast
a.

Cover or shade masonry unils and mortar materials from direct sun.

Maintain sand i 2 damp loose condition.

1) Sand moisture shall be maintained at minimum 8 PCT.

2) Sprinkie with cool water as required to mamtain moisture content.

Use cool water for mixing mortars,

Avoid using tools and eguipment that have been sitting in the sun.

1) Sprinkle mortar boards, mortar pans, wheel barrows, mixers, etc., with cool water.
Do not wet concrete masonry units prior to use.

alation:

Place masonry units within one minute of the spreading of the mortar.

1) Mortar beds shall not be spread more than 4 FT ahead of the masonry unit being
placed.

Provide wind screens and shading partitions as required to eliminate direct sunlight

exposure.

Wet installed units using fog spray of clean water.

Cover installed work immediately after installation to slow rate of loss of moisture from

units,

Fog-spray new masonry work untii damp.

1) Repeat fog spraying minimum of three times per day until masonry work has cured
for 72 HRS,

2)  in high humidity conditions, Engincer reserves the right to discontinue fog
spraying if operation is found to be introducing excessive amounts of moisture into
the Work.

END OF SECTION
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PART 1 -

SECTION 04 22 00
CONCRETE MASONRY

GENERAL

1.1 SUMMARY

A, Section Includes:

1.

2.
3.

Concrete masonry construction {CMU), including:
a.  Standard concrete masonry.

b. Sphlit-face masonry.

Integral waler repellent admixture.

Masonry special Inspection.

B. Related Specification Sections include but are not necessanty limited to:

1000 O e

Division 00 - Procurement and Contracting Reguirements.
Division 01 - General Reguivements.

Division 03 - Concrete

Section 04 {1 20 - Masonry Cleaning.

Su,ti{m 0406513 - Mdsonry Mortar and Gmut.

Su,lwn 04 035 50 Cold and Hot W Ldter Masonry Conslruction,
Section 07 19 00 - Liguid Waler Repellent,
Section 07 21 00 -~ Building Insulation,

10 Section 07 92 00 - Jomit Sealants,
1.2 QUALITY ASSURANCE

A. Referenced Standards:

1.  ASTM International {ASTM):
a. €33, Siandard Specification for Concrete Aggregales.
b. (055, Standard Specification for Concrete Building Brick.
c.  CY0, Standard Specification for Loadbearing Concrete Masonry Units.
d. (140, Standard Test Methods for Sampling and Testing Concrete Masonry Units and
Related Units.
e. (426, Standard Test Method for Linear Drying Shrinkage of Concrete Masonry Units.
f.  C1357, Standard Test Metheds for Evaluating Masonry Bond Strength.
g.  E514, Standard Test Method for Water Penetration and Leakage Through Masonry.
2. The Masoary Society
a. Building Coede Requirements and Specification for Masonry Structures {TMS 402/602-
16}
3. National Concrete Masonry Association (NCMA):
a. TEK 2-3A, Architectural Concrete Masonry Units,
b. TIK 3-4B, Bracing Concrete Masonry Walls During Construction.
¢.  TEK 8-2A, Removal of Stains from Concrete Masonry.
d. TEK 8-3A, Control and Removal of Efflorescence.
4, Building code:
a.  International Code Councit (1CC);
1) inlernational Building Code and associaled standards, 2021 Edition including all
amendmenls, referred to herein as Building Code.

5. Conereie masonry unit manufacturer shall be licensed or qualilied, in wriling, by
manufacturer of integral water repellent admixiure to produce masonry units conlaining
manufacturer's admixture.

a. Concrete masoary unil manufaciurer shall have a minimum of five {5) years experience
producing masonry uiits containing manufacturer's admixture.
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B. Mock-Ups:
1. Prior to permanent wall censtruction, construct mock-up.

d.

[

Construct mock-up on a concrete slab or footing as necessary to demonsirate
construction details.
1) Minimum slab thickness: 4 IN.

Mock-up shall show full color range, texture and bond pattern{s) of ali masonry

specified.
Mock-up shall be as large as required to properly display all conditions requi
building masonry construction.
1) Minimum 4 FT high x 4 FT long,
a) Relurn comers and intersections minimum 4 FT,
2)  Mock-up shall demionstrate:
a) Outside corner condition.
b} Inside comer condilion.
c) Intersection ol interior masonry partilion.
d} Jamb condition demonstrating lintel bearing and flashing.
e) Masonry control joint.

red by the

Include all special comers and other special CMU delailing shown on Drawings.

Include all types of masoary shown on Drawings, inchiding:
1) Split-face masonry.
Mock-up shall include, as a minimum:
1) All types of masonry.
a) Al special shapes.
b} Al types of back-up wall system(s).
2)  Vertical wall reinforcing with grouted cell.
3) Fypical bond beam construction.
4)  Fypical lintel construction.
5)  Positioning, securing and lapping of reinforcing stecl,
6) Masonry accessories:
a)  Horizontal joint reinforcing.
{1) Positioning and fapping of joint reinforcing,
b) Vencer anchorage system(s).
¢)  Thru wall flashing.
{1} Demonslrale inside and outside comer conditions showing thru
flashing lapping, jointing and sealing
d) Weep joint mortar proteclion systent.
e}  Weep joints and weep venls,
1) Typicat conlrol joint construction.
gy  Mesh wall ties.
h} Rigid steel masonry anchors.
7)  Insulation.
8) Cleaning of masonry work.

2. Step construction of mock-up to allow observation of all comiponents.
3. Mock-up shall constifute minimum standard of quality for actual construction.

i.

Maintain mock-up during construction.

4. ifnot acceptable, constiuct additional mock-ups as required.
5. Remove when directed by Engineer.

will

C. Al masonry units of any one (1) particular type, color or face style shall be from the same
production run.
1. Special shapes shall be factory fabricated unless noled olherwise.

1.3 DEFINITIONS
A. Definitions to be in accordance with Standard Unit Nomenclature Table 1, NCMA TEK 2-3A.
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14 SUBMITTALS

A. Shop Drawings:

[.  See Specification Section 01 33 00 for requirements for the mechanics and administration of
the subnntial process.
2. Product technicat data including:
a.  Manufacturer's information on aggregate and cement type used in manufacture.
b. Data sheet on each type of masonry unit, inchuding:
1)  Split-face masonry.
3. Drawings:

a.  Scaled (minimum 1/8 IN per foot) plans showing proposed locations of masonry
control joints.

b.  Wall elevations and sections, indicating special shapes, shape part numbers, applicable
dimensions.

c. Reinforcing number, sizes, spacing, dimensions, configurations, locations, mark
numbers, lap splice lengths and locations, masonry cover and reinforcing supports.

1) Refer to Specification Section 03 21 00 for additional requirements,
4, Certifications:

a.  Certification that concrete masonry units meet or exceed requirements of standards
referenced,

b, Certification that fire-resistive rated units meet the requirements of the Building Code,

¢, Certification that integral water repelient admixture will nof affect the use of coloring
processes or alier the actual colors of factory colored masonry units.

d. Data sheets on inlegral waler repetient admixture being used in masonry unit
manufaciuring.

e. Technical bulletins on cleaning masonry containing integral water repellent.

f.  Certification ol integral water repellent admixture dosage rates {rom concrete masonry
unit producer.

g.  Concrete masonry producer shall certify that integral hquid water repellent admixture
has been provided at dosage rate recominended by admixture manufacturer for use in
exterior wall construction.

5. Qualifications of testing lab and technician.

6. Testresults for all masonry testing.

Samples:

1. Concrete Masonry Finish Samples: Manufacturer's complete offering of colors and 1extures

for each type of masonry spectiied,

a.  Minimum 3 IN S samples for initial selection.

b, Provide two (2} 8 IN SQ samples if cach type of masonry selected for {inal approval.
c.  Samples of standard gray masonry will not be required.

Informational Submittals:

I.

See Specification Section 01 33 00 for requirements for the mechanics and administration of
the subnittal process.

1.5 DELIVERY, STORAGE, AND HANDLING

A, Deliver units on pallets with tight covers or deliver in cubes and store on dunnage,
B. Protect units from damage.
C. Inspect unils upon delivery for damage, to assure color match with mock-up or approved
samples, dimensional quality, and trueness of unit,
1. Remove damaged or otherwise unacceptable unils from the Project Sile.
£, Store units in accordance with manufacturer's recommendations.
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PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject to compliance with the Coatract Documents, the following manufacturers are
accepiable:
1. Standard masenry units:
a.  Any manufacturer capable of meeting the requirements of this Specification Section.
2. Integral water repelient admixture:
a.  GCP Applied Technologies, Inc.
b.  ACM Chemistries, Inc.

22 MATERIALS

Cement: Type I/1] Portland, ASTM C130,

Aggregale: ASTM (C33.

Reinforcing Bars: Refer to Specification Section 03 21 06.
Mortar: Refer to Specification Section 04 05.13.

Masonry Grout: Refer to Specification Section 04 05 13,
Masonry Accessories: Reler to Specification Section 04 05 23,

Insulation Inserts: Refer to Specification Section 07 21 0.

L O mmD 0w

Sealants: Refer to Specification Section 07 92 0.

[

Integral Concrete Masonry Water Repellent;
1. Liguid polymeric admixtlure,
2. GCP Applied Technologies, Inc., "DRY-BLOCK".

23 MANUFACTURED UNITS

A. Qeneral:
1. Fabricaled in the manulacturing plant.
2. Provide square corners unless noted otherwise.

B. Concrete Masonry Units:
1. Modular units: ASTM C90.
&, MNormal weight units: Minimum of 125 LB/CF. (All units unless noted otherwise.)
b. Size
1) Veneer units: nominal 4 INx 8 IN x 16 IN,
a)  Texture: Integral color split face and integral color smooth face,
b) Relerto exterior clevations,
c) Field color basis of design: Color 10 be selected (rom manufacturer’s standard
and premium colors.
2) Back-up perimeter walls with veneer: nominal 12 INx 8 INx 16 IN.
a) Texture: Standard smooth face.
3)  Inlerior walls: nominal 8 IN x 8 IN x 16 IN.
a) Texture: Standard smooth face.
4) Refer to drawings for location.
2. Concrete bricks:
a. Structural units: ASTM €35,
1) Same material, texture and density as modular units.
3. Color:
a. Interior units: Standard gray.
b. Exterior veneer units: To be selected from manufacturer’s standard and premium
colors.
1) Refer to exterior elevations.
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4. Design compressive strength: fm=2,000 PS} minimum.
a.  Determine in accerdance with MSJC Specification.
1) Unit strepgth method, sampled and tested in accordance with ASTM C140Q,
2)  Prism test method at Contractor’s optien in lieu of the unit strength method.
5. Provide masonry units manufacturcd with integral water repelient admixture for the
following exposures:
a.  Extenor and interior.
6. Special shupes and faces:
a.  Corer uniis.
1) Cormner units used in veneer wythe shall have a finished retwn leg one-hall the
length of a standard modular stretcher unit.
2) Corner units shall maimain regular modular masonry coursing.
b. Finished end units.
c.  Other special shapes as indicated on Drawings or necessary to maintain coursing.

C. Insulation inserts: Refer to Specification Section 07 21 00,
2.4 PERFORMANCE AND DESIGN REQUIREMENTS:

A, Integral Concrete Masonry Water Repellent;

1. Water permeance of masonry: Capable of achieving a Class E Ruting when evaluated using
ASTM E514 with the test extended to 72 HRS, using the rating criteria specified in
ASTM 514,

2. Flexural bond strength of masonry: An increase of 10 PCT, minimum, in masonry fiexwral
bond sirength shall occur as a result of adding inlegral waler-repellent concrete masonry and
mortar admixtures when compared 10 a confrol (containing no admixlures) concrete
masonry and mortar tested in accordance with ASTM C1357.

3. Contractor’s option 1a lieu of the unit strength method, compressive strength of masonry
prisms; Maximum 5 PCT decrease in compressive sirength of prisms shall occur as a result
of adding integral water-repellent concrete masonry and mortar admixtures when compared
{0 a control (containing no mortar admixtures) concrefe masonry and mortar when Lested in
accordance with ASTM C1314.

4. Compressive strength validation shall be per unit strength method.

5. Drying shrinkage of masonry: Maximum 5 PCT increase in drying shrinkage of the
concrete masonry units shall occur as a result of adding integrat water repeent concrete
masonry admixture when compared to a control {(containing no admixtures) concrete
masonry when tested in accordance with ASTM C426.

6. Grout shear bond strenpgth: Maximum 5 PCT decrease in grout shear bond strength shall
occur as a result of adding integral water repelient admixture to the concrete masonry units
when compared to a control {(containing no admixtures).

PART 3 - EXECUTION
3.1 PREPARATION
A, Verify that anchors and flashings are correct.

B. Lay out walls in advance for uniform and accurate spacing of bond patterns and joints.
1. Property locate openings, movement type joints, returns, and offsets weep joints and weep

vents.
3.2 INSTALLATION
A. General:

1. Build in flashing, reinforcing, reglets, weeps, weep vents and related accessory items.
a.  See Specification Section 04 05 23 for installation of accessory items.

2. Perform all cutting using masonry saw blades.

3. Drill holes using masonry drill bits or core drill,
a.  Holes made by chipping unit will not be accepied.
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13.

Install field uniis in running bond, unless noted otherwise.

a.  Provide special coursing where indicated on the Drawings.

Install unifs in running bond as shown on Drawings.

Cut as required to maintain bond patiem.

Use solid units where cutting or laying would cxpose holes and as noted on Drawings.
Avoid use of less than half size units, whenever possible.

Do not use chipped, cracked, spalled, stained or imperfect units exposed in finish work.

. Provide units of uniform color, within the range demonsirated on the approved mock-up,
. Do not wet concrele masonry unils,
. Build chases and recesses as indicaled and requived for work of other trades,

a.  Provide nol less than 8 IN of masonry between chase or recess and jamb ol openings,

and between adjacent chases and recesses unless detailed otherwise on the Drawings.
In fire-resistive rated wall construction, install fire resistive units in accordance with lhe
Building Code.

B. Concrete Masonry Units:

I

Grout solid all cells containing steel reinforcing and as indicated on Drawings.
a.  Refer to Specification Section 04 05 13 for grouting,

C. Laving and Tooling:

I.

Lay masonry units with completely filled bed and head joints.

a. Provide full mortar bed on all block cross webs and completely fill head joints.
1) Do not slush head joints.

2)  Protect cells requiring grout fill from mortar droppings.
3) Omitmortar from head jeint at weep joint opening.

b. In cavity wali construction, taper mortar on inside edge of veneer and outside edge of
masonry back-up to prevent mortar from falling into cavity.

¢. Protect cavity during laving of masomry as required to prevent mortar droppings from
filling cavity.

d. Tostall weep joint mortar protection system in cavity per Specification Section 04 05 23.

Maintain nommal 3/8 IN joint widths,

a.  Cut joints flush where concealed.

b.  Toaol exposed joinis concave.

¢ Compress mortar in below ground joints and in joints concealed by insulation in cavity
wall construction,

d. Provide wider joinls where noted on Drawings,

1) in no case shall any mortar joint be more than 3/4 IN wide,

e. Where masonry sits on top of steel support omit the mortar joint on top of the support
and sit masonry directly on lop of the thru wall flashing or the steel support member
unless a mortar joinl is required 1o maintain coursing.

During tooling of jeinls, enlarge any voids or holes except weeps, and completely fill with

mortar.

Point-up atl joinls at corners, openings, and adjacent work to provide neat, uniform

appearance.

Remove masonry disturbed after laying.

a. Clean and relay in fresh mortar.

b. Do not pound units to fit.

¢, If adjustments are required, remove units, clean, and reset in fresh mortar.

Where work is stopped and later resumed, rack back 1/2 masonry unit {ength in each course.

a.  Remove loose units and mortar prior to laying fresh masonry.

As work progresses, build in items indicated on Drawings and specified.

a.  Fill in solidly with mortar around built-in items.

b.  Where built-in items are t0 be embedded in cores of hollow miasonry units, place grout
screen in joint below and fill core solid with mortar,

D. Controf joints and Sealants:

i.

Provide vertical expansion, control and iselation joints where indicated on Drawings.
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G.

2. Where not indicated on Drawings, submit proposed control joint locations in accordance
with the following requirements;

a.  Provide control joints at maximum 24 T OC.

b. Provide at all T intersections.

c. Locate joints so as to allow lintels and bond beams above and below openings to extend
beyond the opening as indicated on the Drawings without control joints thru the lintel
or bond beant.

d. Cooerdinate jonts as required with brick vencer contred jomts,

3. Rake out mortar in joinl,

4. Refer to Spectfication Section (7 92 00 for sealant installation requirements,
a.  Seal control and expansion joints,

Tolerances:
I, Maximum variation from plumb in verticat lines and surfaces of columns, walls, and arises:
a. 14 INin10FT.
b. 3/81IN ina story height not to exceed 20 FT,
c. 1/2IN 30 FT or more.
2, Maximum vagiation from plumb for extemal corners, expansion joints, and other
conspicuous lines:
a.  1/4 IN in any story or 20 FT maximun:.
b, 1/2INir40 FT or more.
3. Maximum variation from level of grades for exposed lintels, sills, parapets, horizonlal
grooves, and other conspicuous lines:
a. 1/4 IN in any bay or 20 FT.
b, 1/2INin 40 FT or more,
4. Maximum variation from plan location of related portions of columns, walls, and partitions:
a. 1/2 INin any bay or 20 FT.
b. 3/ INin 40 FT or more.
5. Maximum variation in cross-sectional dimensions of columns and thicknesses of walls from
dimmensions shown on Drawings:
a. Minus 1/4 IN.
b. Plus 1/2 IN.
6. Maximum variation in mortar joint width:
a. Bedjoints: 3/32 iNin 10 FT.
b. Head joints:
) Minus 1/8 IN,
2) Plus 8 IN.

Prolect against weather when work is not in progress,

1. During inclement weather conditions, cover top of walls with translucent waterproof
membrane.

2. See Specification Section 04 05 50.

¥

Protect against cold/hot weather as specified in Specification Section (4 45 50,

3.3 TIELD QUALITY CONTROL

A,

C.

Bracing Concrete Masonry Walls During Construction:
1. Ataminimum, provide bracing in accordance with NCMA TEK 3-413,
2. Contractor is responsible for adequately bracing all masonry during construction.

Remove and replace loose, stained, damaged and other unacceptable units as directed by
Engineer.

1. Provide new units to match.

2. Instali in fresh mortar.

3. Point to eliminate evidence of replacement.

Special Masonry Inspection:
1. See Specification Section 01 43 33 for special inspection general requirements.
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. Performance Testing:
1. Perform prism tests at contractor’s option in lieu of the unit strength nmethod, on concrete
masonry unts used in construction.
Contractor shall provide all testing services for concrete nasonry.
Perform all specimen construction, testing and reporting per ASTM C1314,
Perforn: tests on ungrouted prisms.
Frequency of testing: One (1) set of three (3) prisms for each 4,000 block units or
fraction thereof for cach different type and/or thickness of block,
Average compressive strength of three (3) prisms tested at 28 days shall meel or exceed
design strength,

3.4 CLEANING

oo

o

A. Clean concrete masonry as the wall is being construciled using fiber brushes, wooden paddles
and scrapers.
1. Do not use metal tools or wire brushes.
2. No acid-based cleaning solutions shall be used unless approved in writing by Engineer.

B. Remove dit and stains in accordance NCMA TEK 8-2A.

Remoeve primary effforescence in accordance with NCMA TEX 8-3A.

END OF SECTION
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SECTION 05 14 00
STRUCTURAL ALUMINUM

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:
1. Siruectwral aluminum including the fabrication and erection of framing and bracing
members, including connection design as required.

B. Related Specification Sections include but are nof necessarily limited to:
I, Bection 03 15 19 - Anchorage to Concrete.
2. SBection 05 50 00 - Metal Fabrications.
3. Bection 05 532 46 — Mechanically Fastened Aluminum Railings.
4. Section 09 86 00 - High Performance Industrial Coatings.

1.2 QUALITY ASSURANCE

A, Referenced Standards:
1. Aluminum Association (AA);
a.  ADM 1, The Aluminum Design Manual,
b.  DAF 45, Designation System for Alwminum Finishes,
2. American Institute of Steel Construction (AISCY:
a, 325, Manuai of Sigel Construction,
3, ASTM international { ASTMY:
a.  B209, Standard Specification for Aluminum and Aluminun-Alley Sheet and Plate,
b, B221, Standard Specification for Aluminum and Aleminum-Alloy Extruded Bars,
Rods, Wire, Profiles, and Tubes.
c. B247, Standard Specification for Aluminum and Aluminum-Alley Die Forgings, Hand
Forgings, and Rolled Ring Forgings.
d. B308, Standard Specification for Aluminum-Alloy 6061-T6 Standard Structural
Profiles.
e. B429, Standard Specification for Aluminum-Atloy Extruded Siructural Pipe and Tube.
f.  F467, Standard Specification for Nonflerrous Nuts for General Use.
g, F468, Standard Specification for Nonlerrous Bolts, Hex Cap Screws, Socket Head Cap
Screws, and Studs for General Use.
h.  F393, Standard Specification for Stainless Steel Bolts, Hex Cap Screws, and Studs.
i.  F594, Standard Specification for Stainless Steel Nuts
4. American Welding Society (AWS):
a.  DD1.2, Structural Welding Code - Aluminum.

B. Qualifications:
1. Minimum of 10 years of experience in fabrication ol structural aluminum.
2. For welding aluminum:
a.  Qualify welding procedures and welding operators in accordance with AWS D12,
b, Welding operators Lo have been qualified duning the 12-month period prior to
commencement of welding.

1.3 SUBMITTALS

A, Shop Drawings:
1. Fabrication and/or layout drawings:
a.  Erection plans and details of each piece including connection details:
1) Show all cuts, copes and holes.
2y Indicate alf shop welds using AWS symbols.
3) indicate ali shop and field bolts.
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b. Complete shop drawings for all of the work showing clearly all pieces, details,
connections, materials and shop-applied coatings.
¢. Prepare complete erection drawings showing the location and marks of all pieces.
2. Product technical dats including:
a,  Acknowledgement that products submitted meet requirements of standards referenced.
b.  Manufacturer's instatlation instructions.
3. Certifications.
a.  Certificales of compliance wilh standards specilicd for all major components and
fasteners incorporated into work.,
b,  Copies of curreat welding certificates for cach welder assigned 1o perform welding
indicaling compliance with testing specified by AWS,
4. Testreports,
a, Certified copies of material mill tests.
b.  Manufacturer's load test and lemperature sensitivily data for expansion anchor boll and
adhesive anchor bolts.

PART 2 - PRODUCTS
2,1 MANUFACTURERS

A. Subject to compliance with the Contract Documents, the following manufacturers are
acceptable:
I.  Mechanical anchor bolts: See Specification Section 03 15 9.
2. Adhesive anchor bolts: See Specification Section 03 15 19

2.2 MATERIALS

A, Alloy 6061-T6, 32,000 psi tensile vield strength minimum.
I.  ASTM B209 for sheets and plates.
2. ASTM B210 for tubes.
3, ASTM B221 and ASTM B308 for shapes: Beams, channels, angles, tees and zecs.
4. ASTM B247 for forgings.

B. Alloy 6063-T5 or T6, 15,000 pst tensile vield strength minimum.
1. ASTM B22! and ASTM B429 for bars, rods, and wires.

C. Nonferrous Bolts and Nuts: ASTM F467 and ASTM F468 of alioy 2024-T4 {60,000 psi (ensile
strength minimun),

D. Stainiess Steel Bolts and Nuts: ASTM F393 and ASTM ¥594, Type 316 with a minimum yield
strength of 30,000 psi and 3 minimum tensile strength of 75,0600 psi.

E. Washers: Same malerial and alloy as found in bolts and nuts with which the washers are to be
used.

F.  Electrodes for Welding Aluminum: AWS D1.2 filler alloy 53356.

Mechanical and Adhesive Anchor Bolts for Fastening to Concrete:
1. Where approved by Engineer.
2. Stainiess steel, Type 316.
3. Bee Specification Section 03 15 19,
23 TFABRICATION

A. Fabrication of bolted and welded connections of aluminum work shall be in accordance with
AAADM 1.

B. Conlractor to be solely responsible for correctness of all shop and ficld fabrication and it
Verify field conditions and dimensions prior to fabrication.

C. Fabricate aluminum work and assemble in shop 1o greatest extent possible,
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H.

1.

1. Make splices only where indicated or approved by Engineer.

Provide connections as indicated.

1. Where not indicated, design and provide connections 1n accordance with requirements of
this Specification Section.

2. Omne-sided or other types of eccentric conpections are not acceptable unless indicated on
Contract Drawings or approved on Shop Drawings.

Drill or punch holes at right angles o surface of metal.

1. Do not make or enlarge holes by buming.

2. Provide holes clean and free of tom or ragged edges.,

3. Use toeds which will make a 1/16 inches bevel to remove outside bunrs resulting from
dritling or punching operations,

4. Punch or drill for field comnections and for altachment of work by other trades.

Cope at 45 degrees corners of stiffener plates at junction of member flanges with webs.

Welding:

1. Weld connections to members in shop and belt connections in field.

2. Perform welding using electrodes of filler alloy 5356,

3.  Perfonn welding in accordance with AWS D1.2.

4. Use only welding procedures and welding operators qualified in accordance with

requirements of Paragraph 1.2B. Qualifications.

Al full penetration welds shall be nondestructively tested by liquid peactrant or ultrasenic
methods per AWS standards.

Form to shapes indicated with straight lines, true angles and smooth curves.
I.  Grind smooth all rough welds and sharp edpes.
2. Round all corners to approximately 1/8 inches radius.

Finish: Mill finish as fabiicated.

2.4  SOURCE QUALITY CONTROL

A

Special Inspection and Tesling:
1. Contractor responsible for testing to qualify shop welders and as needed for Contractor's
own quality coalrol 1o ensure compliance witli Contract Documents.
2. Contractor to inspect and test fabrication in accordance with the fabricator’s quatity control
procedures and in accordance with ADM-1 2015 or later.
3. Contracior inspect shop welding in accordance with AWS D1.2, Sectien 5 including the
following non-destructive testing:
a.  Visually inspect all welds.
b. In addition to visual inspection, test 50% of full penetration welds and 20% of fillet
welds with liquid dye penetrant.
¢. Test 20% of liquid dye penetrant tested full penetration welds with ultrasonic or
radiographic testing.

PART 3 - EXECUTION
3.1 ERECTION

A, Contractor is solely responsible for safety.

1, Construction means and methods and sequencing of work 1s prevogative of the Coniraclor,

2. Take into consideralion that full structural capacity of many siructural members is not
realized until structural assembly is complete.

3. Partially complete structural members shall not be loaded without an fnvestigation by the
Contractor.

4, Unti all clements of the permanent structure and laterat bracing system are complete,
provide temporary bracing designed, furnished and instatled by the Contractor.
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B. Boliing:
Protect bolt threads from damage.
Rest bolt heads and nuts squarely against surfaces,
Where bolt heads or nuts rest on beveled surfaces having slope greater that 1 in 20 with
piane normal to bolt axis, use beveled washers to provide full bearing 1o head and nut.,
Correct poor matching of holes by drilling to next larger size and use larger diameter bolt,
5. Unless otherwise specified, connect aluminum members to;

a.  Aluminum members using 3/4 inches diameter nonferrous bolis of atloy 2024-T4 or

stainless steel bolls (ASTM F593 and ASTM F394).

b.  Carbon and low alloy steel using 3/4 inches diameter stainless steel bolts {ASTM F593
and ASTM F594),
1) Provide dissimilar materials protection,
Concrete or masonry using stainless steel expansion anchor bolts or adhesive anchor
bolts unless shown otherwise.
1) Provide dissimilar materials protection.

Lk b e

-

0

Welding: Field welding of aluminum is not allowed unless indicated on Drawings,

D, Correct fabrication errors and damaged members in shop.
1. Do not use cutting torch in shop or in field to cut any members, to correct fabrication errors,
ol to cut openings.

B, Provide lemplates for anchors, boits, and other flems to be installed in other work.

F. Field Assembly:
1. Tolerances shall comply with A18C 323 and the ADM-1.

a. Before members are assembied, thoroughly clean all bearing surfaces and surfaces that
will be in permanent contact.

b.  After assembly, carefully align all members of each frame or assembly and accurately
adjust until final, comrect and true location is achieved.,
) Aswork progresses, securely fasten in place,

Provide full length members without splices.

Securely tighten and leave in place all erection bolts used in welded construction, unless

removal is required.

el 2

G.  Set beam and columin baseplates accurately, as indicated on nonshrink grout, in accordance with
Division 03.
I, ifnot indicated, provide minimuim of 1 inch grout thickness under base plates.
2. Set and anchor each base plate to proper line and elevation.
a.  Use aluminum wedges, shims, or setting nuts for leveling and plumbing columns and
beams.
1) Tighten anchor bolts.
b. Fill space between bearing surface and bottom of base plate with nonshrink grout.
1) Fil space until voids are completely filled and base plates are fully bedded on
wedges, shims, and grout,
¢. Do not remove wedges or shims and where they profrude, cut off flush with edge of
base plate,

H. Temporary Protection:
I.  Suitably protect aluminum surfaces against lime mortar stains, discoloration, surface
abrasion and other construction abuses.

i, Conlact with Dissimslar Materials: Where aluminum surfaces will be embedded 1 concrele,
built into masonry, or in contact with sleel, concrele, grout, masonry, or other dissimilar
materials, coat the aluminum surfaces as described in Specification Section (9 96 00.

3.2 FIEED QUALITY CONTROL

A. Special Inspection and Tesling:
1. See Seciion 01 43 33,
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2. Special Inspection is required to:
4. Inspect structural aluminum delivered on site, prior to erection.
1) Visually inspect all welds, bolts and general fabrication
b, Verify proper identification markings for bolts, nuts and washers per applicable
standards, Verify proper hole and bolf size.
1) Frequency: All bolis, prior to being covered up or substantial completion.
¢, Inspect structural aluminum which has been erected.
1) Iaspect the following:
a)  Details such as bracimg and stilTening,
b} Member locations,
¢)  Erection tolerances.
d} Application of joint details at each connection.
2y Frequency: Prior to members being covered up or substantially complete.

END OF SECTION
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SECTION 05 21 00
STEEL JOISTS

PART 1 - GENERAL
1.1 SUMMARY

A, Section Includes:

1.

Manulfactured open-web steel joists and joist accessories.

B. Related Specification Sections include but are not necessarily limited to:

I.
2
3.

Section 01 45 33 - Code-Required Special Inspections and Procedures.
Section 05 50 00 — Metai Fabrications.
Section 05 30 00 - Metal Decking.

4. Section 09 96 00 - High Performance Industrial Coatings.
1.2 QUALITY ASSURANCE
A, Referenced Standards:

i.

American Institute of Steel Construction (AISC):

a. 360, Specifications for Structural Steel Buildings {referred to herein as AISC
Specification).

ASTM Intemationzal {ASTMY:

a.  A36, Standard Specification for Carbon Structural Steel,

b, A307, Standard Specification for Carbon Steet Bolts and Studs, 60,000 psi Tensile
Strength,

c.  AS563, Standard Specification [or Carbon and Alloy Sieel Nusts.

. F436, Standard Specification for Hardened Steel Washers Inch and Metric Dimensions.

¢.  F3125, Standard Specification for High Strength Stuctural Bolts, Steel and Alloy Steel,
Heat Treated, 120 ksi {830 MPa} and 150 ksi (1040 MPa) Minimum Tensile Strength,
Inch and Metric Dimensions.

American Welding Society (AWS}):

a. DI.1, Structurat Welding Code - Steel.

Corps of Engineers (COE):

a. CRD-C621!, Standard Specification for Packaged, Dry, Hydraulic-Cement Grout
{Nonshrink}.

Steel Joist Institute (S51):

a. Recommended Code of Standard Practice for Steel Joists and Joist Girders.

b. Standard Specification for Open Web Steel Joists, K-Series (ANSI S31-K-1.1}.

¢. Standard Specification for Longspan Steel Joists LH-Series and Deep Longspan Steel
Joists PLH-Series (ANSI SH-LH-DLE-1.1).

d. Standard Specification for Joist Girders (ANSE S)-1G-1.1).

€. Standard Specifications L.oad Tables and Weight Tables for Steel Joists and Joist
Girders:
1) Standard Load Table Open Web Stec) Joists, K-Series.
2)  Standard Load Table Longspan Steel Joists, LH-Series.
3) Standard Load Table Deep Longspan Steei Joists, DLH-Series.

B. Qualifications:

I

bl

Manufacturer: Member of 83l

a. Structural design calculations and details of manufactured joists shall be prepared by a
qualified professional engineer retained by the manufacturer and registered in the state
where the project is located.

Qualification of welding work:

a.  Qualify welding processes, operations, and operators in accordance with requirements
of AWS DI
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b.  Welding operators to have been qualified during the 12-month period prior to
commencement of welding,

L3 SEBMITTALS

A,

Shop Drawings:
I.  Fabrication and/or layout drawings, signed by a professional engineer:

4. Detailed Shop Drawings showing size and layout of each joist unil, bridging,
connections, and accessories. Include muark, number, type, location, and spacing of
joists and bridging,

b.  Show joimng splice and connection to other work details,

Provide templates or location drawings for installation of anchor bolts,

d. Provide details of bridging, method of attachment 1o joists, and joist end anchorage and
other details required for joist instaliation. Indicate beveled end plates for joist rool
pitch where required.

g.  Show shop-applied coatings.

{.  Shop Drawings shall not be reproductions ef the Contract Drawings.

2. Product technical data including:

a. Joist manufacturer's load tables, Standard Specifications and installation instructions for
eacl: type of joist and its accessories. Include product data describing materials, shop
coating, bridging, and accessories.

3. Certifications:

a. Manufacturer's certification that steel joists and accessories comply with specified
requirements.

. Manufacturer member of SJL.

¢. Joist material, shop welding and testing, manufacturing and shop inspection and testing
are in accordance with S requirements.

o

1.4 DELIVERY, STORAGE, AND HANDLING

A,

B.

C.

Deliver, store and handle steel joists as recommended by SJ1.
1. Exercise care to avoid damage to joists,

Store joists clear of soil on platforms, skids or other durable supports.
1. Protecl joists afler delivery to prevent rust and deterioration.

Provide anchor bolts and other items fo be embedded in concrete or masonry, with templates as
required, i time for mcorporation into the work,

PART 2 - PRODUCTS

A, Subject to compliance with the Contract Documents, the following manufacturers are

accepiable:

1. Naucor Corporation Vulcraft Divisions.
2. CANAM Stecl Corporation.

3. Socar Incorporated.

2.2 MATERIALS

A, Steel: Comply with 8)I and AISC Specifications for joist series indicated,
B. High-Strength Belts, Nuts and Washers:
1. Bolts: ASTM F3125, Grade A325 as required, heavy hexagon structural bolis.
2. Nuts: ASTM A363.
3.  Washers (hardened): ASTM F436.
C. Bolts and Nuts, Unfinished: ASTM A307, Grade A, regular hexagon type, low carbon sleel,
wilh carbon steel washers.
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2.3 STEEL JOISTS

A.

B.

H.

Design of steel joists proposed shall have been checked by the SJf and found to conlorm 1o the
standard specifications and load tables.

Design and fabricate joists and accessories in accordance with 8§ Specifications and as follows:
1. Make shop conneetions and sphices using either arc or resistance welding,
a. Do not shop bolt connections.
2. Design and fabricale for maximum deRection of 1/360 of clear span under design live load,
3. Shop holes, ficld holes, and enlargement of holes will not be permitied unless approved by
Engineer,
4, Fabricale bearing ends to provide following minimum bearing unless a longer bearing
length is indicated on the Contract Documents,

On masonry or concrete: 4 inches min 6 inches min & inches min
On steek: 2-1/2 inches 4 inches min 4 inches min
nin

5. With steel angle tops and bottom chord members,
6.  Design connections to resist uplift loads per building code, unless otherwise specified.

Sloped joists shall have bearing ends that are flusl to supporting element.

Provide extended bottom chords where indicated.
1.  Comply with 8J1 and AISC requirements and load tables.

Provide extended top chords where indicaied.
1. Comply with 8J1 and AISC requirements and load tables.

Provide ceiling extensions in arcas having ceilings attached directly Lo joist botlom chord,

1. Provide either an extended botlom chord or a separate unit of sufficient sirength Lo support
ceiling consiruction,

2. Extend ends to within 1/2 inches of wall surface.

Provide nailers bolted to top chord where indicated.
Prepare and painl steel joists and accessories in compliance with Section 69 96 00,

Comply with 8JI Specifications;

1. Joist designations indicated on the Drawing are minimum requirements; increase as required
to comply with design requirements specified.

2. Wherever possible, increased joists shall have the same deptb as joist indicated on
Drawings,

3. Where necessary to increase joist depths to meet design requirements, coordinate all project
changes required due 10 the increased depth,

4,  Make all required joist revisions at no additional cost 10 Owner.

2.4 SOURCE QUALITY CONTROL

A. Engineer reserves right to inspect joists or manufacturer's shop during joist fabrication.
B. Identify each jeist type, size and manufacturer.
1. Provide tagging or other suitable (permanent) means.
2. Maintain identification cominuously.
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PART 3 - EXECUTION
3.1 PREPARATION

A,

B.
C.

Examine arcas and conditions under which steel joists are to be installed for conditions
detrimental to proper and timely completion of work.

Do not proceed with work until unsatisfactory conditions have been corrected,
Do not start placement of steel joists untit supporting work is in place and secured.

Joists will be subject to rejection if)
I, Joists do nol comply with requirements of S$JI and AISC Specifications and requirements
herein,

2. Joists are improperty manufactured, welded, painted or installed.

3. Joisls are damaged so that strength is impaired.

4. Joisis are not installed as indicated on Drawings.

5. Chords are not installed straight within 2 lolerance of plus or minus 0.0028 times the length

of the joist or the distance between points of lateral support.

32 INSTALLATION

A. Install products i accordance with manulacturer's instructions.

1. Where not specifically indicated otherwise, place and secure steel joists in accordance with

SJI and AISC Specifications and as herein specified.
B. Splice any joist delivered to the site in more than one piece,

Do not overlead joists.

1. Note: Joists may not be stable or able 1o carry design loads untif bridging and deck is fully
installed.

2. Contracior is solely responsible for safety, construction methods and sequencing of the
Waork.

3, Do not install joists damaged so that strength is impaired.

D. Place joists on supporting work, adjust and align in accurate location and spacing before
permanently fastening.

I. Provide end bearing and anchorages 1o secure all joists to supporting members or walls in
accordance with 8Ji Specifications, unless otherwise indicated.

2. When joists are misfabricated and do not bear flush on supporting member or wall, take
corrective measures to ensure full bearing.

a.  Provide steel shims as required for uniform flush bearing.
E.  Field weld joists 1o supporting steel framework in accordance with §J1, AISC and AWS

Specifications for type of joists used.

1. Coordinale welding sequence and procedure with placing of joists.

2. Observe any special welding reguirernents on crection drawings.

F. Bearing on Masonry or Concrete Bearing Swrfaces:

1. Secure joists resting on masonry or concrete bearing surfaces by bedding in mortar and
anchoring to masonry or concrete construction as specified in SH Specifications for type of
steet joist used.

a.  Masonry or concrete required to support joists to have reach reguired 28-day
compressive strength prior 1o placing joists thereon.
b, Arca under joist bearing shall be solidly filled with grout,

2. Fumish anchor bolts or steet bearing plates to be buill inlo concrete and masonry
construction.

a. Fuinish templates as may be necessary for accurate location of anchors. Steel bearing
plates 10 conform to ASTM A36.

3. Bedding mortar:

a. Sand cement grout:
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H.

J.

1) Approximately 3 parts sand, 1 part Portland cement, 6 plus/minus 1% entrained air
and water to produce a slump which allows grout to completely fill required arcas
and surround adjacent reinforcing.

2)  Mipimum 28-day compressive strength: 3000 psi.

b. Nown-shrink grout complying with COE CRD-C621,

Provide type, size, spacing, and attachment of bridging in accord with SJi and AISC
Specifications, where not specifically indicated otherwise, except as modified herein.
1. Clearly specify bridging on erection drawings.

2. Provide diagonal type bridging unless otherwise noted.

3. Do not use sag rods as substitute for bridging.

Install bridging completely, immediaiely afler ereciion, and before any loads are applied.

1. Anchor ends of bridging Bnes at iop and bottom chords of cach joist and where terminating
at walls or beams.

2. Provide bridging connections at top and bottom chords capabie of salely resisiing a force
specified by SJi Specifications for open web, long span, deep long span joists, and joist
girders respectively.

3. Where five rows of bridging are required in spans over 40 feet, laterally brace each joist
before erecting next joist or applying toads.

4. Do not release hotsting cables before installing center row of diagonal bridging and

anchoring bridging line to prevent lateral movement.

During construction period, Contractor is responsible for any loads placed on jeists.

a. Contractor's attention is divected the fact that joists may be unstable and cannot carry
their design load until steel deck and bridging are completely instalied.

h

Remove or repair damaged joists or other work, to satisfaction of Engineer al no addilional
expense to Owner.

After installation, touch up paint or field paint as specified in Section 09 96 00,

3.3 FIELD QUALITY CONTROL

A, Special Inspection and Testing:
I.  See Section 0 45 33,
2. Special Inspection is required for:
a. Visually inspect joists, bridging, anchorages, and connections which have been erceted.
b, Inspect high-strength bolting in accordance with the RCSC Specitication for Structural
Joints Using High-Strength Bolts, Section 9,
1) Verty direct tension indicalor gaps.
END OF SECTION
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SECTION 05 30 00
METAL DECKING

PART 1 - GENERAL
1.1 SUMMARY
A, Section Includes:
1. Manufactured roof decking.

B. Related Reguirements: Include but are not necessarily limited to

Section 01 45 33 - Code-Required Special Inspections and Procedures.
Section 035 21 00 - Steel Joists.

Section 07 21 00 - Building Insulation.

Section 09 96 00 - High Performance Industrial Coatings.

1.2 REFERENCES

R O

A, Reference Standards:
I.  American Iron and Steel Institute (AISI:
a. 8100, Specification for the Design of Cold-Formed Steel Structural Members,
2. ASTM intemational {ASTM):

a.  A3G/A3GM, Standard Specification for Carbon Structural Steel,

b, A653/A0653M, Standard Specification for Steel Sheet, Zine-Coated {Galvanized) or
Zinc-Iron Alloy-Coated (Galvanncaled) by the Hot-Dip Process.

c.  AT30/AT80M, Standard Pracice for Repair of Damaged and Uncoated Areas of Hot-
Dip Galvanized Coalings.

d. A1008/AL008M, Standard Spectfication for Steel, Sheet, Cold-Rolled, Carbon,
Structural, High-Strength Low-Alloy, High-Strength Low-Alloy with Improved
Formability, Solution Hardened, and Bake Hardenable.

g. (1513, Standard Specification for Steel Tapping Screws for Cold Formed Steel
Framing Connections.

f. D746, Standard Test Method for Britileness Temperature ol Plastics and Elastomers by
Impact.

g, DI1036, Standard Specification for Flexible Celluiar Materials-Sponge or Expanded
Rubber.

3. American Welding Society (AWSh

a. DI.VDLIM, Structural Welding Code - Steel.

b, DI1.3/131.3M, Structural Welding Code - Sheet Steel.
4. Steel Deck institute (SDI):

a. 31, Design Manual for Composite Decks, Form Decks and Roof Decks.
5. Underwriters Laboratories, Inc. (UL):

a. UL Fire Resistance Directory.

1.3 QUALITY ASSURANCE

A, Qualifications:
1. Decking Manufacturer;
a.  Manufacturer shall possess current, valid, full membership in 5DI; associale
membership is unaceeptable. Submit (o Engineer documentation of such membership.
b, When decking s not specilied on the Drawings, structural system design of
manufactured decking shall be prepared by qualified professional engineer, employed
by or retained by decking manufacturer. When such services are required, submil to
Engincer evidence of current, valid license and registration in the same jurisdiction as
the Site.
2, Welders:
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.

Qualify welding processes, operations, and personnel in accordance with AWS D11
and AWS 121.3, for decking manufacturing and welding at the Site.

Weiders shall be qualified, as indicated in the paragraph immediately above, during the
12-monih period preceding commencement of welding for the Work and be
experienced m welding light-gage metal,

Promyptly submit decumentation of qualificalions when requested by Engineer.

1.4 SUBMITTALS

A Action Submiitals: Submit the following;
I.  Shop Drawings:

=

=

i
J

Complele framing and erection plans and details,

Location, length, type, cross section, thickness, and markings of metal decking units,
Size and location of each opening in decking and condilions requiring closure panels
and supplementary [raming. Show and indicate necessary accessories and reinforcing,.
Seguence and procedure 1o be followed for erecting, fastening, and securing decking.
Engineer’s approval or cominenting on Shop Drawings does not i any way reduce or
mitigate Contractor’s responsibility for means, methods, procedures, technigues, and
sequences of construction or for safety and protection measures incident thereto.

Show and mdicate units and surfaces to receive shop-applied finishing, as applicable.
Details and gages of accessories and miscellaneous items, showing ridge plates, closwre
and filler strips and insulation supports.

Fasteners and welding details for instalation, including size, spacing, type, and location
of fasteners necessary and required to secure decking.

Recommended welding rod size, type, burn-off rate, and welder setting for deck
thickness to be joined. Engineer’s approval or comments on Shop Drawings showing
or indicating such information in no way reduces or modifies Contractor’s obligations
for construction means, methods, sequences, procedures, and technigues and safety and
protection measures incident thereto,

Define welds by indicating standard AWS welding synbols.

Shop Drawings shali not be developed from or reproductions of the Drawings prepared
by Engincer.

2. Product Dala:

d,

Manufacturer’s specifications and published catalog data for:

1) Welds and welding procedure,

2)  CGalvanizing repair paint,

3) Screws,

4) Powder acluated fasteners,

5) Joint sealing compound.

Manufacturer's load tables for decking to be provided, including:
1) Allowable gravity load for metal roof decking.

2) Allowable diaphragm shear values for metal roof deck.

3) Allowable metal decking superimposed load.

B. Informational Subniittals; Submit the following:
1. Cernifications:

i,

Manufaclurer’s certification that metal decking provided complies with specified

reguirements, including:

1) Deck material, manufacturing, and shop lesting and Inspection are in accordance
with SDI requirements,

2. Suppler’s Instructions:

.

Manufacturer’s writlen instructions [or storing, handling, and installing materials
furnished.

3. Testand Evaluation Reports:

i.

Powder driven fastener ICC-ES Evaluation Report(s).

4.  Source Quality Control Submittals:

.

Manufacturer’s certified test and mill reports for actual materials furnished.
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S, Qualifications Statements:
a.  Evidence of manufacturer’s current, valid SDI membership.
b.  Welder qualifications and certifications, when requested by Engineer.

1.5 DELIVIERY, STORAGE, AND HANDLING

A, Delivery and Handling:
1. Comply with the Contract Documents, S requirements and recommendations, and
decking manufacturer’s written instructions.

B. Storage:
I.  Comply with the Contract Documents, SD1 requirements and recommendations, and
decking manufacturer’s writien instructions.
Store metal decking off the ground, entirely covered by waterproof covering, with one end
elevated for drainage. Properly vent waterproof covering to avoid condensation.
3. Prevent corrosion, deterioration, and accumulation of foreign matter,
4. Prevent formation of “white rust” on surfaces with galvanized finish.
5. Do not overload supporting members.

"J
2N

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A, Subject io compliance with the Contract Documents, the following manufacturers are

acceptable:
1. 1.5-inch deep metal roof decking:
a. Vuleralt.

b.  Verco Decking.
c.  New Millenniwm Building Systems.
d. DACS.

2.2 METAL ROOF DECKING

A. Design of the metal decking shall be checked by decking manufacturer’s professional engineer
and found by such professional engineer to comply with SD1’s standard specifications and load
lables.

1. Allowable superimiposed live uniform loading per square foot for metal roof decking
provided for spans shown or indicated shall equal or exceed allowable superimposed live
ustiform ioad per square foot for same spans as indicated in SDI’s tables.

2. Maximum Deflection: Less than 1/240 of span under live load.

B. Provide decking configurations complying with SDI 31 and as shown and indicated.
1. Painted Decking: ASTM A1008, shop-applied.
2. Galvanized Decking: ASTM A633 G90 zine coaling.
C. Metal Roof Decking, 1-1/2 Inch Deep:
1. Rib type B, sheet steel, 20-gage, minimun, with mnimum uncoated thickness of 0.0358-
inch, galvanized.

2.3 TABRICATION

A, Standard Deck Profiles:

! 1-1/2 inches i Roof Deck - Wide Rib ('}.5BI") 6 inches 2-5/8IN 1-5/8 inches
* Indicates produced by DACS

B. Minimum Deck Thickness:
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1. Where gage of metal is indicated, provide the not less than uncoated thickness required by
SDI.
a.  Delivered thickness of uncoated steel: Nol less than 95 percent of the stated thickness.
2. Use steel with mimimum vield stress of 33 ksi.

3. Comply with deflection limits, especially when proposing steel with greater strength than
required i this provision.
Fabrication:

1. Fabricate decking units in lengths to span three or more support spacings with fiush,
telescoped or nested end taps not less than 2 inches.
a. End laps shall occur on supporting members,
b. Provide decking units with overlapping male and female type side laps or joints to
provide positive vertical and lateral alignment of adjacent decking units.

2.4 ACCESSORIES

A, Metal Closures:
1. Form to configuration reguired for tight-fitting closures at open ends and sides of decking.
2. Minimum thickness before gatvanizing: 0.0358-inch (20-gage).

B. Ridge Plates:

1. Mininum Width: 4.5 inches.

2. Bend to provide tight-fitting closure with deck units.

3. Provide plates in 10-foot leagth where possible.

4. Minimum thickness before galvanizing: 0.0358-inch (20-gage).

C. Welding Washers:
1. 16-gage benl sicel plate with 3/8-inch or as required by weld size center hole.
2. Provide al all deck units thinner than 22-gage.
D, Filler Sheet:
I.  Flat or formed 20-gage galvanized steel.
E. Insutalion Supporls:
1. Provide insulation supports that do not impair quakhty or fimsh of decking.
F. Venting:
1. Provide siotied openings in bottom flutes in accordance with manufacturer's standards.
G. Metal Pour Stops:

I.  Provide and form to configuration required for mortar-tight closures at open sides and ends

of decking.
H. Primer Paint:

1. Unless otherwise required in the Contract Documents, provide decking manufacturer’s
baked-on, rusl-inhibitive paist, factory-applied to chemically cleaned and phosphale treated
melal surfaces.

2. Paint is not required for galvanized surfaces, unless otherwise indicated.

i, Galvanized coating for metal decking accessories: Comply with ASTM A653 {or equivalent)

G90 zinc coating.

I, Galvamizing Repair Materials:
1.  Galvanized repair paint shall be in accordance with Section 09 96 00 - High Performance
Industrial Coatings.
K. Screws:
1. Self-drilling, sel-lapping, no, 12 size mnimum, hex washer head metal screws.
2, Prowecied carbon steel, Milt S-MD KF, or equal.
a.  Kwik-Cote tinish,
b, ASTM C1513 or equal.
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i.. Powder Actuated Mechanical Fasteners:
Material: AISI 1070 modified.
Hardness: Minimuom Rockwell Hardness C 54.5.
Strength: Minimuwn tensile strength 285 ksi; minimunn shear strength 175 ksi.
Design and Manufacture; Knurled shank with forged ballistic point. Manufacturing process
shall ensure steel ductility and prevent development of hydrogen embrittlement.
5. Washers:
a.  For Steel bar Joist Framing: Minimum {2 mm (8.472-inch) steel washers.
b, For Structural Steel Framing: Minimum 15 mm (0.5%91inch) steel washers,
6. Corrosion Resistance:
a.  For steel roof decks with waterproofing membrane: Five-micron zine electropialed in
accordance with ASTM B633 SCI Type 111,
b. For exposed steel roof decks: Minimum AISI 304 stainless steel sealing caps with
bonded neoprene washer shall be provided over each fastener.
7. Design Requirements:
a.  ICC-ES AC43 or SDI method for diaphragin shear strength and stiffness.
b.  FM wind uphft resistance.
c. UL fire classification.
8. Producis and Manufacturers:
a. Foruse wilh steel bar joist and Hght structural steel framing supports with top chord or
flange thickness 1/8-iach to 3/8-inch:
1) Hilt X-HSN24 (1/8-inch up to and including 3/8-inch).
2)  Orequal.
b. For use with structural steel framing supports with top flange thickness 1/4-inch or
thicker:
1) Hiltd X-ENP-19 L15 (1/4-inch or thicker).
2y Orequal.

S ted I —

M. Miscellaneous Steel Shapes:
1. Comply with ASTM A36.

N. Sheet Metal Accesseries:
1. Provide of same material and {inish as decking panels,
2.5 SOURCE QUALITY CONTROL
A. Tests and Inspections:

I. Before shipping malerials {rom the shop or fabrication {acility (o the Site or offsite slorage,
perform manufacturer’s or fabricator’s ordinary inspections, lesting, and other sowrce
guality control activilies.

2. Do not ship matenals thal are damaged or otherwise defective.

PART 3 - EXECUTION
3.1 PREPARATION

A. Examination:
I.  Exaimine areas and conditions under which metal decking will be instalied for conditions
detrimental to proper and timely completion of the Work.
2. Do not proceed with the Work until unsatisfactory conditions are remedied.

B. Do not start instaliing metal decking ualil supporiing Work is in place and properly secured.
3.2 INSTALLATION

A, Installation - General:
1. Instal decking in accordance with the Conltract Documents, SDI requirements and
recommendations, decking manufacturer’s written instructions and approved Submittals. 1n
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event of conflict among such requirements, obtain Engineer’s written interpretation or

clarification before proceeding with the associated Work,

Loading During Handling and Installation:

a.  [o not overload supporting structural members or architectural elements.

b.  Until enlire assembly is substantially complete, structural clements may be unstable or
incapabie of supporting loads required by code or design loads indicated in the Contract
Documents.

¢.  Locaie deck bundles to prevent overloading of structure,

d. Ensure decking construction leads are less than recommendation of SDI 31, except
where adequate temporary supports are provided,

Provide decking manufacturer’s standard accessories as needed to complete decking Work

insiaHation.

Instalt each decking unif on supporting structural frame, adjust to final position and

accuralely align with ends properly bearing on supporting members,

Interlock decking units at sides without sirelching, contracting, or deforming.

Install deck units flal and square and secure to framing without warp or excessive

deflection.

install decking units in accurate and close alignment for entire length of run and with close

alignment of flutes of one unit with those of abutting unit.

Refer to requirements, below in this Article, applicable to all decking, including:

Cutting, fitting, and openings.

Temporary supporis.

Welding — general.

Fastening (mechanical and welding).

Pour stops for concrete.

Accessories.

S BN EE

B. Roof Decking:

I.

[

Ll

install roof decking units and accessories as required, in accordance with SDi 31,
Lap roof deck units at ends not less than 2 inches.

Refer to requirements, below 1a tlns Article, for rool decking provisions on:

2. Insulation supports.

b. End closures.

¢.  Ridge plates.

d.  Others.

C. Cutiing, Fitting, and Openings:

L.

bl o

Cul and fil deck units and accessories around other construction projecting through or

adjacent to decking.

Comply with Sections 01 73 29 - Cutting and Palching.

Make cuiting and fitting neat, square, and trim.

Cut decking by mechanical means, not by burning,

Neatly and accurately install reinforcing at openings, except:

a. Circular openings less than six-inch diameter.

b. Rectangular openings having no side dimension greater than 6 inches.

Reinforcing at Openings:

a. Reinforce openings that are not frained between 6 inches and | foot with 20-gage flat
steel sheet, $-foot greater in each dimension than opening.

b. Provide sheeting around opening. Fusien-weld to top surface of deck at each corner
and midway along each side.

D. Field Welding - General:

1. Plug weld sizes indicated are effective fusion diameter of welds.
2. Weld metal shalt penetrate all layers of deck material and have good fusion to supporting
members.
3. Do not burn through deck.
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Fastening {Mechanical and Welded):
I. Prevent over-torqueing of screw fasteners by using a tool with depth-limiting nosepiece and
clutch.
2. Fastening of 1.5-inch Deep Metal Roof Deck:
a,  Unless otherwise shown or indicated, secure decking units to supposting frame and side
laps as follows:
1) Fasten edge ribs of panels at each support.
2)  Atinlerior supports and at ends of deck, use:
a) For 2.5-foot and 3-foot wide deck: Four, 5/8-inch round plug welds per deck
unil.
by  Install 20-gage and thinner deck with welding washers al alt specified weld
localions.
3) At perimeter supports, provide 5/8-inch round plug welds at 1-foot on centers.
a) At side laps, provide no. 10 hex-head screws at 1.5 feet on centers.

Insutation Supports:

1. Provide insulation supports as necessary and required.

2. Provide insulation supports where top surface of roof decking does not extend as necessary
and required to completely support reof insulation,

3. Weld insulation supports into position.

Closure Strips:
1. Provide metal closure Strips at open, uncovered ends and edges of roof decking, and in
voids between deck and other construction.
2. Weld closure strips inte position 1o provide complete decking.
3. Flexible Closure Strips:
a.  Provide flexible closure strips lieu of metal closures, at Contractor's option and when
approved by Engineer, wherever use will ensure complete closure,
b. Provide with elastomeric type adhesive in accordance with written directions and
recommendations of manufacturers of closure strips and adhesives,

Ridge Pl