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SUPPLEMENTARY CONDITIONS OF THE CONSTRUCTION CONTRACT

These Supplementary Conditions amend or supplement the General Conditions of the Construction
Agreement. The General Conditions remain in full force and effect except as amended.

The terms used in these Supplementary Conditions have the meanings stated in the General Conditions.
Additional terms used in these Supplementary Conditions have the meanings stated below, which are
applicable to both the singular and plural thereof.

ARTICLE 1—DEFINITIONS AND TERMINOLOGY

Not Used

ARTICLE 2—PRELIMINARY MATTERS

2.01  Copies of Documents

Owner shall furnish to Contractor four printed copies of the Contract Documents (including one fully
signed counterpart of the Agreement), and one copy in electronic portable document format (PDF).

2.02  Electronic Transmittals

Electronic Documents Protocol: The parties shall conform to the following, together referred to as the
Electronic Documents Protocol (“EDP” or “Protocol”) for exchange of electronic transmittals.

A. Basic Requirements

a. To the fullest extent practical, the parties agree to and will transmit and accept Electronic
Documents in an electronic or digital format using the procedures described in this Protocol.
Use of the Electronic Documents and any information contained therein is subject to the
requirements of this Protocol and other provisions of the Contract.

b. The contents of the information in any Electronic Document will be the responsibility of the
transmitting party.

c. Electronic Documents as exchanged by this Protocol may be used in the same manner as the
printed versions of the same documents that are exchanged using non-electronic format and
methods, subject to the same governing requirements, limitations, and restrictions, set forth
in the Contract Documents.

d. Except as otherwise explicitly stated herein, the terms of this Protocol will be incorporated
into any other agreement or subcontract between a party and any third party for any portion
of the Work on the Project, or any Project-related services, where that third party is, either
directly or indirectly, required to exchange Electronic Documents with a party or with
Engineer. Nothing herein will modify the requirements of the Contract regarding
communications between and among the parties and their subcontractors and consultants.

e. When transmitting Electronic Documents, the transmitting party makes no representations
as to long term compatibility, usability, or readability of the items resulting from the receiving
party’s use of software application packages, operating systems, or computer hardware
differing from those established in this Protocol.
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Nothing herein negates any obligation 1) in the Contract to create, provide, or maintain an
original printed record version of Drawings and Specifications, signed and sealed according
to applicable Laws and Regulations; 2) to comply with any applicable Law or Regulation
governing the signing and sealing of design documents or the signing and electronic
transmission of any other documents; or 3) to comply with the notice requirements of the
General Conditions.

B. System Infrastructure for Electronic Document Exchange

a.

Each party will provide hardware, operating system(s) software, internet, e-mail, and large
file transfer functions (“System Infrastructure”) at its own cost and sufficient for complying
with the EDP requirements. With the exception of minimum standards set forth in this EDP,
and any explicit system requirements specified by attachment to this EDP, it is the obligation
of each party to determine, for itself, its own System Infrastructure.

1) The maximum size of an email attachment for exchange of Electronic Documents under
this EDP is 20 MB. Attachments larger than that may be exchanged using large file
transfer functions or physical media.

2) Each Party assumes full and complete responsibility for any and all of its own costs,
delays, deficiencies, and errors associated with converting, translating, updating,
verifying, licensing, or otherwise enabling its System Infrastructure, including operating
systems and software, for use with respect to this EDP.

Each party is responsible for its own system operations, security, back-up, archiving, audits,
printing resources, and other Information Technology (“IT”) for maintaining operations of its
System Infrastructure during the Project, including coordination with the party’s individual(s)
or entity responsible for managing its System Infrastructure and capable of addressing
routine communications and other IT issues affecting the exchange of Electronic Documents.

Each party will operate and maintain industry-standard, industry-accepted, ISO-standard,
commercial-grade security software and systems that are intended to protect the other party
from: software viruses and other malicious software like worms, trojans, adware; data
breaches; loss of confidentiality; and other threats in the transmission to or storage of
information from the other parties, including transmission of Electronic Documents by
physical media such as CD/DVD/flash drive/hard drive. To the extent that a party maintains
and operates such security software and systemes, it shall not be liable to the other party for
any breach of system security.

In the case of disputes, conflicts, or modifications to the EDP required to address issues
affecting System Infrastructure, the parties shall cooperatively resolve the issues; but, failing
resolution, the Owner is authorized to make and require reasonable and necessary changes
to the EDP to effectuate its original intent. If the changes cause additional cost or time to
Contractor, not reasonably anticipated under the original EDP, Contractor may seek an
adjustment in price or time under the appropriate process in the Contract.

Each party is responsible for its own back-up and archive of documents sent and received
during the term of the contract under this EDP, unless this EDP establishes a Project
document archive, either as part of a mandatory Project website or other communications
protocol, upon which the parties may rely for document archiving during the specified term
of operation of such Project document archive. Further, each party remains solely
responsible for its own post-Project back-up and archive of Project documents after the term
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C

D.

of the Contract, or after termination of the Project document archive, if one is established,
for as long as required by the Contract and as each party deems necessary for its own
purposes.

If a receiving party receives an obviously corrupted, damaged, or unreadable Electronic
Document, the receiving party will advise the sending party of the incomplete transmission.

The parties will bring any non-conforming Electronic Documents into compliance with the
EDP. The parties will attempt to complete a successful transmission of the Electronic
Document or use an alternative delivery method to complete the communication.

The Owner will operate a Project information management system (also referred to in this
EDP as “Project Website”) for use of Owner, Engineer and Contractor during the Project for
exchange and storage of Project-related communications and information. Except as
otherwise provided in this EDP or the General Conditions, use of the Project Website by the
parties as described in this Paragraph will be mandatory for exchange of Project documents,
communications, submittals, and other Project-related information. The following conditions
and standards will govern use of the Project Website:

1) Describe the period of time during which the Project Website will be operated and be
available for reliance by the parties;

2) Provide any minimum system infrastructure, software licensing and security standards
for access to and use of the Project Website;

3) Describe the types and extent of services to be provided at the Project Website (such as
large file transfer, email, communication and document archives, etc.); and

4) Include any other Project Website attributes that may be pertinent to Contractor’s use
of the facility and pricing of such use.

Software Requirements for Electronic Document Exchange; Limitations

1.

Each party will acquire the software and software licenses necessary to create and transmit
Electronic Documents and to read and to use any Electronic Documents received from the
other party (and if relevant from third parties), using the software formats required in this
section of the EDP.

a. Prior to using any updated version of the software required in this section for sending
Electronic Documents to the other party, the originating party will first notify and receive
concurrence from the other party for use of the updated version or adjust its transmission
to comply with this EDP.

The parties agree not to intentionally edit, reverse engineer, decrypt, remove security or
encryption features, or convert to another format for modification purposes any Electronic
Document or information contained therein that was transmitted in a software data format,
including Portable Document Format (PDF), intended by sender not to be modified, unless
the receiving party obtains the permission of the sending party or is citing or quoting excerpts
of the Electronic Document for Project purposes.

Software and data formats for exchange of Electronic Documents will conform to the
requirements set forth in Exhibit A to this EDP, including software versions, if listed.

Requests by Contractor for Electronic Documents in Other Formats
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Release of any Electronic Document versions of the Project documents in formats other than
those identified in the Electronic Documents Protocol (if any) or elsewhere in the Contract
will be at the sole discretion of the Owner.

To extent determined by Owner, in its sole discretion, to be prudent and necessary, release
of Electronic Documents versions of Project documents and other Project information
requested by Contractor (“Request”) in formats other than those identified in the Electronic
Documents Protocol (if any) or elsewhere in the Contract will be subject to the provisions of
the Owner’s response to the Request, and to the following conditions to which Contractor
agrees:

a.

The content included in the Electronic Documents created by Engineer and covered by
the Request was prepared by Engineer as an internal working document for Engineer’s
purposes solely, and is being provided to Contractor on an “AS IS” basis without any
warranties of any kind, including, but not limited to any implied warranties of fitness for
any purpose. As such, Contractor is advised and acknowledges that the content may not
be suitable for Contractor’s application, or may require substantial modification and
independent verification by Contractor. The content may include limited resolution of
models, not-to-scale schematic representations and symbols, use of notes to convey
design concepts in lieu of accurate graphics, approximations, graphical simplifications,
undocumented intermediate revisions, and other devices that may affect subsequent
reuse.

Electronic Documents containing text, graphics, metadata, or other types of data that are
provided by Engineer to Contractor under the request are only for convenience of
Contractor. Any conclusion or information obtained or derived from such data will be at
the Contractor’s sole risk and the Contractor waives any claims against Engineer or Owner
arising from use of data in Electronic Documents covered by the Request.

Contractor shall indemnify and hold harmless Owner and Engineer and their
subconsultants from all claims, damages, losses, and expenses, including attorneys' fees
and defense costs arising out of or resulting from Contractor’s use, adaptation, or
distribution of any Electronic Documents provided under the Request.

Contractor agrees not to sell, copy, transfer, forward, give away or otherwise distribute
this information (in source or modified file format) to any third party without the direct
written authorization of Engineer, unless such distribution is specifically identified in the
Request and is limited to Contractor’s subcontractors. Contractor warrants that
subsequent use by Contractor’s subcontractors complies with all terms of the Contract
Documents and Owner’s response to Request.

ARTICLE 3—CONTRACT DOCUMENTS: INTENT, REQUIREMENTS, REUSE

3.01

Hierarchy of Construction Documents

The standard order of precedence will start with any change orders, the agreement, special conditions,
general conditions, drawings, specifications, then any other documents that form the contract documents
unless otherwise noted.

Supplemental Conditions Section 00 73 00 Page 4 of 11





Phase Il Repairs to Lake Manatee Dam July 2021

ARTICLE 4—COMMENCEMENT AND PROGRESS OF THE WORK

4.01
A.

Delays in Contractor’s Progress
Where Contractor is prevented from completing any part of the Work within the Contract Times

due to delay beyond the control of Contractor, the Contract Times will be extended in an amount
equal to the time lost due to such delay if a Claim is made therefor as provided in the contract.
Delays beyond the control of Contractor shall include, but not be limited to, acts or neglect by
Owner, acts or neglect of utility owners or other contractors performing other work as
contemplated by Article 7, fires, floods, epidemics, abnormal weather conditions, or acts of God.

If Owner, Engineer, or other contractors or utility owners performing other work for Owner as
contemplated by Article 7, or anyone for whom Owner is responsible, delays, disrupts, or
interferes with the performance or progress of the Work, then Contractor shall be entitled to an
equitable adjustment in the Contract Price or the Contract Times, or both. Contractor’s
entitlement to an adjustment of the Contract Times is conditioned on such adjustment being
essential to Contractor’s ability to complete the Work within the Contract Times.

If Contractor is delayed in the performance or progress of the Work by fire, flood, epidemic,
abnormal weather conditions, acts of God, acts or failures to act of utility owners not under the
control of Owner, or other causes not the fault of and beyond control of Owner and Contractor,
then Contractor shall be entitled to an equitable adjustment in Contract Times, if such adjustment
is essential to Contractor’s ability to complete the Work within the Contract Times. Such an
adjustment shall be Contractor’s sole and exclusive remedy for the delays described in this
Paragraph 12.03.C.

Owner, Engineer, and their officers, directors, members, partners, employees, agents,
consultants, or subcontractors shall not be liable to Contractor for any claims, costs, losses, or
damages (including but not limited to all fees and charges of engineers, architects, attorneys, and
other professionals and all court or arbitration or other dispute resolution costs) sustained by
Contractor on or in connection with any other project or anticipated project.

Contractor shall not be entitled to an adjustment in Contract Price or Contract Times for delays
within the control of Contractor. Delays attributable to and within the control of a Subcontractor
or Supplier shall be deemed to be delays within the control of Contractor.

4.02 Weather-Related Delays

a.

If “abnormal weather conditions” as set forth below are the basis for a request for an equitable
adjustment in the Contract Times, such request must be documented by data substantiating
each of the following: 1) that weather conditions were abnormal for the period of time in which
the delay occurred, 2) that such weather conditions could not have been reasonably anticipated,
and 3) that such weather conditions had an adverse effect on the Work as scheduled.

The existence of abnormal weather conditions will be determined on a month-by-month basis
in accordance with the following:

1) Every workday on which one or more of the following conditions exist will be considered a
“bad weather day”:
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2)

3)

4)

i)  Total precipitation (as rain equivalent) occurring between 7:00 p.m. on the preceding
day (regardless of whether such preceding day is a workday) through 7:00 p.m. on the
workday in question equals or exceeds threshold precipitation quantity of
precipitation (as rain equivalent, based on the snow/rain conversion indicated in the
table entitled Foreseeable Bad Weather Days; such table is hereby incorporated in this
SC-4.02.C by reference.

ii)  Ambient outdoor air temperature at 11:00 a.m. is equal to or less than the following
low temperature threshold: temperature degrees Fahrenheit; or, at 3:00 p.m. the
ambient outdoor temperature is equal to or greater than the following high
temperature threshold: temperature degrees Fahrenheit.

Determination of actual bad weather days during performance of the Work will be based
on the weather records measured and recorded by Nation Weather Service, National
Oceanic and Atmospheric Administration weather monitoring station at Sarasota
Bradenton.

Contractor shall anticipate the number of foreseeable bad weather days per month
indicated in the table in Exhibit (exhibit B)—Foreseeable Bad Weather Days.

In each month, every bad weather day exceeding the number of foreseeable bad weather
days established in the table in Exhibit (exhibit B)—Foreseeable Bad Weather Days will be
considered as “abnormal weather conditions.” The existence of abnormal weather
conditions will not relieve Contractor of the obligation to demonstrate and document that
delays caused by abnormal weather are specific to the planned work activities or that such
activities thus delayed were on Contractor’s then-current Progress Schedule’s critical path
for the Project.

5) The contractor shall daily track the weather and indicate in their daily report (to be submitted

6)

to the Engineer for review on a daily basis) the days weather. The Contractor shall also
include in their daily report days lost due to weather with a weekly, monthly and project
total.

The contractor shall immediately notify the Engineer of a day lost to weather. Not
withstanding the above should a contractor be able to work greater than 50% of the
average of the last two weeks daily hours worked shall not be able to count the day as a
lost day due to weather. Incliment weather days will include days to recover from inclement
weather.

7) There will be no Damages for Delay assessed for calendar days lost due to inclement weather

or conditions resulting from inclement weather, that occur after the specified or adjusted
completion date. Inclement weather occurring after the Construction Completion date,
interim completion date, and/or previously adjusted completion date, will not be
considered as a reason for delay for the applicable completion date

ARTICLE 5—SITE, SUBSURFACE AND PHYSICAL CONDITIONS, HAZARDOUS ENVIRONMENTAL
CONDITIONS

5.01  Subsurface and Physical Conditions

A.

The following table lists the reports of explorations and tests of subsurface conditions at or
adjacent to the Site that contain Technical Data, and specifically identifies the Technical Data
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in the report upon which Contractor may rely: If there are no such reports, so indicate in the

table.
Report Title Date of Report Technical Data
Lake Manatee Dam Supplemental January 2015 Inspection
Inspection Report to the 2013 Annual
Inspection
LAKE MANATEE DAM May 2015 Geotechnical Investigation

EMERGENCY GEOTECHNICAL
SUBSURFACE INVESTIGATION DATA

REPORT

LAKE MANATEE DAM April 2019 Inspection

2018 ANNUAL INSPECTION

REPORT

Project Summary Report December 2013 | Spillway and Toe Drain Inspection

Manatee Lake Dam Raw Water Intake | December 2013 | Water Intake Inspection

B. The following table lists the drawings of existing physical conditions at or adjacent to the Site,
including those drawings depicting existing surface or subsurface structures at or adjacent to
the Site (except Underground Facilities), that contain Technical Data, and specifically
identifies the Technical Data upon which Contractor may rely: If there are no such drawings,
so indicate in the table.

Drawings Title Date of Drawings Technical Data
Water Works Project 1965 Original Design Drawings
Lake Manatee Dam Tainter Gates November 2011 As-Built Plans

C. Contractor may examine copies of reports and drawings identified in SC-5.01.E and SC-5.01.F
that were not included with the Bidding Documents at location during regular business
hours, or may request copies from Engineer.

5.02 Hazardous Environmental Conditions

A. The following table lists the reports known to Owner relating to Hazardous
Environmental Conditions at or adjacent to the Site, and the Technical Data (if any) upon
which Contractor may rely: If there are no such reports, so indicate in the table.

Report Title Date of Report Technical Data
Identify Technical Data
Report of July 2021 Lead Base Paint Testing

XRay-Fluoresence (XRF) and Paint
Chip Coatings Testing for Lead

B. The following table lists the drawings known to Owner relating to Hazardous
Environmental Conditions at or adjacent to the Site, and Technical Data (if any)
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contained in such Drawings upon which Contractor may rely: If there are no such
drawings, so indicate in the table.

Drawings Title Date of Drawings Technical Data

Identify Technical Data

Not Applicable

ARTICLE 6—CONTRACTOR’S RESPONSIBILITIES

6.01 Labor; Working Hours

A.
B.
C.

Regular working hours will be 7:00 am to 7:00 pm.
Owner's legal holidays are to be observed.

In the absence of any Laws or Regulations to the contrary, Contractor may perform the Work
on holidays, during any or all hours of the day, and on any or all days of the week, at
Contractor's sole discretion.

Contractor shall be responsible for the cost of any overtime pay or other expense incurred
by the Owner for Engineer’s services (including those of the Resident Project Representative,
if any), Owner's representative, and construction observation services, occasioned by the
performance of Work on Saturday, Sunday, any legal holiday, or as overtime on any regular
work day. If Contractor is responsible but does not pay, or if the parties are unable to agree
as to the amount owed, then Owner may impose a reasonable set-off against payments due
under Article 15.

ARTICLE 7—OTHER WORK AT THE SITE

7.01 Coordination

A.

Owner is not aware of any current or future projects that will impact the delivery of this
project.

ARTICLE 8—OWNER’S RESPONSIBILITIES

8.01  Owner’s Site Representative

A.

Owner will furnish an “Owner’s Site Representative” to represent Owner at the Site and assist
Owner in observing the progress and quality of the Work. The Owner’s Site Representative
is not Engineer’s consultant, agent, or employee. Owner’s Site Representative will be Wood
Environment and Infrastructure Solutions, Inc. The authority and responsibilities of Owner’s
Site Representative follow:

e Act as Owner’s representative adding value to the construction that meet or exceed

industry standards.

e Ensure Contractor is providing a safe working environment.

e Act as liasson between the Contractor, Owner and Regulatory Agencies
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Represent Owner in a professional and ethical manner at all times.

Ensure that contractors are performing and providing deliverables per the construction
agreement/contract.

Monitor and report on daily construction activities at the project site including but not
limited to scheduling of work and delivery of equipment & materials, quality of work,
budget, construction progress, health and safety, and manage change.

Review submittals, drawings, and reports during the project design, pre-construction and
construction phases to avoid potential issues in construction.

Review and comment on construction benchmark assemblies (i.e. trenching, wire
management, etc.)

Manage and finalize contract processes and documents such as RFI’s and change orders,
preparing them for management review and approval.

Review, interpret, and provide feedback on contractor provided documents.

Review all commissioning, quality assurance, and quality control work/reporting done by
contractor. Coordinate internal/external engineering support as needed.

Work with Owner operations staff, asset manager, and O&M provider to facilitate field
visits and document review in anticipation of project substantial completion and
commercial operation date.

Manage Owner’s site representation on a daily basis to document construction activities,
issues, and material deliveries.

Prioritize Owner site representative’s activities/inspections to monitor contractor QA/QC
processes and overall quality.

Represent Owner and coordinate site tours as needed for investors, utility
representatives, etc.

Provide initial evaluation of all Contractor payment applications to ensure accuracy
relative to actual project construction status.

Assist in cash flow forecasting and processing of payment requests.
Represent Owner in contract/payment discussions with Contractor.
Provide support for and/or lead construction contract negotiations.

Facilitate and lead site meetings including but not limited to Weekly/Monthly Progress
Meetings, Schedule Meetings, Stakeholder meetings. Provide agenda and supply minutes
of meetings.

ARTICLE 9—ENGINEER’S STATUS DURING CONSTRUCTION

9.01 Resident Project Representative

A. The Resident Project Representative (RPR) will be Engineer's representative at the Site. RPR's
dealings in matters pertaining to the Work in general will be with Engineer and Contractor.
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RPR's dealings with Subcontractors will only be through or with the full knowledge or
approval of Contractor. The RPR will:

1. Conferences and Meetings: Attend meetings with Contractor, such as preconstruction
conferences, progress meetings, job conferences, and other Project-related meetings

(but

not including Contractor’s safety meetings), and as appropriate prepare and

circulate copies of minutes thereof.

2. Safety Compliance: Comply with Site safety programs, as they apply to RPR, and if
required to do so by such safety programs, receive safety training specifically related to
RPR’s own personal safety while at the Site.

3. Liaison

a.

Serve as Engineer’s liaison with Contractor. Working principally through
Contractor’s authorized representative or designee, assist in providing information
regarding the provisions and intent of the Contract Documents.

Assist Engineer in serving as Owner’s liaison with Contractor when Contractor’s
operations affect Owner’s on-site operations.

Assist in obtaining from Owner additional details or information, when required for
Contractor’s proper execution of the Work.

4. Review of Work; Defective Work

a.

Conduct on-site observations of the Work to assist Engineer in determining, to the
extent set forth in Paragraph 10.02, if the Work is in general proceeding in
accordance with the Contract Documents.

Observe whether any Work in place appears to be defective.

Observe whether any Work in place should be uncovered for observation, or
requires special testing, inspection or approval.

5. Inspections and Tests

a.

Observe Contractor-arranged inspections required by Laws and Regulations,
including but not limited to those performed by public or other agencies having
jurisdiction over the Work.

Accompany visiting inspectors representing public or other agencies having
jurisdiction over the Work.

6. Payment Requests: Review Applications for Payment with Contractor.

7. Completion

a.

b.

d.

Participate in Engineer’s visits regarding Substantial Completion.
Assist in the preparation of a punch list of items to be completed or corrected.

Participate in Engineer’s visit to the Site in the company of Owner and Contractor
regarding completion of the Work, and prepare a final punch list of items to be
completed or corrected by Contractor.

Observe whether items on the final punch list have been completed or corrected.

B. The RPR will not:

Supplemental Conditions
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1. Authorize any deviation from the Contract Documents or substitution of materials or
equipment (including “or-equal” items).

2. Exceed limitations of Engineer’s authority as set forth in the Contract Documents.
3. Undertake any of the responsibilities of Contractor, Subcontractors, or Suppliers.

4. Advise on, issue directions relative to, or assume control over any aspect of the means,
methods, techniques, sequences or procedures of construction.

5 Advise on, issue directions regarding, or assume control over security or safety
practices, precautions, and programs in connection with the activities or operations of
Owner or Contractor.

6. Participate in specialized field or laboratory tests or inspections conducted off-site by
others except as specifically authorized by Engineer.

7. Authorize Owner to occupy the Project in whole or in part.

ARTICLE 10—PAYMENTS TO CONTRACTOR, SET OFFS; COMPLETIONS; CORRECTION PERIOD

10.01 Progress Payments

For contracts in which the Contract Price is based on the Cost of Work, if Owner determines that progress
payments made to date substantially exceed the actual progress of the Work (as measured by reference
to the Schedule of Values), or present a potential conflict with the Guaranteed Maximum Price, then
Owner may require that Contractor prepare and submit a plan for the remaining anticipated Applications
for Payment that will bring payments and progress into closer alignment and take into account the
Guaranteed Maximum Price (if any), through reductions in billings, increases in retainage, or other
equitable measures. Owner will review the plan, discuss any necessary modifications, and implement the
plan as modified for all remaining Applications for Payment.

10.02 Substantial Completion

Contractor shall inform the RPR and Owner’s Site Representative no less than 14 calendar days that the
construction is substantially complete and request inspection.

If some or all of the Work has been determined not to be at a point of Substantial Completion and will
require re-inspection or re-testing by Engineer, the cost of such re-inspection or re-testing, including the
cost of time, travel and living expenses, will be paid by Contractor to Owner. If Contractor does not pay,
or the parties are unable to agree as to the amount owed, then Owner may impose a reasonable set-off
against payments due under this Article 15.

10.03 Correction Period

The correction period specified as three years after the date of Final Completion.

ARTICLE 11—SUSPENSION OF WORK AND TERMINATION

No suggested Supplementary Conditions in this Article.

Supplemental Conditions Section 00 73 00 Page 11 of 11





Phase Il Repairs to Lake Manatee Dam July 2021

EXHIBIT A—SOFTWARE REQUIREMENTS FOR ELECTRONIC DOCUMENT EXCHANGE

. Transmittal Data Note
Item Electronic Documents
Means Format | (1)
a.l General communications, transmittal covers, meeting notices and | Email Email
responses to general information requests for which there is no
specific prescribed form.
a.2 Meeting agendas, meeting minutes, RFI’s and responses to RFI’s, Email w/ PDF (2)
and Contract forms. Attachment
a.3 Contactors Submittals (Shop Drawings, “or equal” requests, Email w/ PDF
substitution requests, documentation accompanying Sample Attachment

submittals and other submittals) to Owner and Engineer, and
Owner’s and Engineer’s responses to Contractor’s Submittals,
Shop Drawings, correspondence, and Applications for Payment.

a.4 Correspondence; milestone and final version Submittals of Email w/ PDF
reports, layouts, Drawings, maps, calculations and spreadsheets, Attachment or LFE
Specifications, Drawings and other Submittals from Contractor to
Owner or Engineer and for responses from Engineer and Owner
to Contractor regarding Submittals.

a.5 Layouts and drawings to be submitted to Owner for future use Email w/ DWG
and modification. Attachment or LFE

a.6 Correspondence, reports and Specifications to be submitted to Email w/ DOC
Owner for future word processing use and modification. Attachment or LFE

a.7 Spreadsheets and data to be submitted to Owner for future data Email w/ EXC
processing use and modification. Attachment or LFE

a.8 Database files and data to be submitted to Owner for future data | Email w/ DB
processing use and modification. Attachment or LFE

Notes

All exchanges and uses of transmitted data are subject to the appropriate provisions of Contract
Documents.

(2) Transmittal of written notices is governed by the General Conditions.

Key

Standard Email formats (.htm, .rtf, or .txt). Do not use stationery formatting or other features that

Email | | . . L .
impair legibility of content on screen or in printed copies

LFE Agreed upon Large File Exchange method (FTP, CD, DVD, hard drive)

PDF Portable Document Format readable by Adobe® Acrobat Reader Version (DC) or later

DWG | Autodesk® AutoCAD/Civil3D .dwg format Version (2020)

DOC Microsoft® Word .docx format Version (2010/Office 365)

EXC Microsoft® Excel .xls or .xml format Version (2010/Office 365)

DB Microsoft® Access .mdb format Version (2010/Office 365)
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EXHIBIT B—FORESEEABLE BAD WEATHER DAYS

Ambient Outdoor Air Temperature (degrees F)
Number of Foreseeable Bad Number of Foreseeable Bad Number of Foreseeable Bad
Weather Days in Month Weather Days in Month Weather Days in Month
Based on Precipitation as Rain Based on Low Temperature Based on High Temperature
Month Equivalent (inches) (1) (at 11:00 a.m.) (at 3:00 p.m.)
January
February
March
April
May
June
July
August
September
October
November
December
Notes:
1. Two inches of sleet equal one inch of rain. Five inches of wet, heavy snow equal one inch of rain.
Fifteen inches of “dry” powder snow equals one inch of rain.
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EXHIBIT C - GEOTECHNICAL BASELINE REPORT SUPPLEMENT TO THE SUPPLEMENTARY CONDITIONS

Geotechnical Baseline Report (GBD)—The interpretive report prepared by or for Owner regarding
subsurface conditions at the Site, and containing specific baseline geotechnical conditions that may be
anticipated or relied upon for bidding and contract administration purposes, subject to the controlling
provisions of the Contract, including the GBD’s own terms. The GBD is a Contract Document.

Geotechnical Data Report (GDR)—The factual report that collects and presents data regarding actual
subsurface conditions at or adjacent to the Site, including Technical Data and other geotechnical data,
prepared by or for Owner in support of the Geotechnical Baseline Report. The GDR’s content may include
logs of borings, trenches, and other site investigations, recorded measurements of subsurface water
levels, the results of field and laboratory testing, and descriptions of the investigative and testing
programs. The GDR does not include an interpretation of the data. If opinions, or interpretive or
speculative non-factual comments or statements appear in a document that is labeled a GDR, such
opinions, comments, or statements are not operative parts of the GDR and do not have contractual
standing. Subject to that exception, the GDR is a Contract Document.

Subsurface and Physical Conditions
A. Reports and Drawings: The Supplementary Conditions hereby identify:

1. those reports of explorations and tests of subsurface conditions at or adjacent to the
Site (other than any Geotechnical Data Report or Geotechnical Baseline Report) that
contain Technical Data. Such reports are as follows:

a. Report Title: (Exact title of the document)
b. Date of Report: (Date report was issued)

c. Technical Data in report upon which Contractor may rely: (Identify Technical Data
(for example, “Boring Log, Test Site 3”) and specify page number or other
reference where Technical Data is located within the report. List multiple
Technical Data line items per entry when appropriate.)

2. those drawings of existing physical conditions at or adjacent to the Site, including those
drawings depicting existing surface or subsurface structures at or adjacent to the Site
(except Underground Facilities), that contain Technical Data. Such drawings are as
follows:

a. Drawings Title: (Exact title of the drawings)
b. Date of Drawings: (Date drawings were issued)

c. Technical Data in drawings upon which Contractor may rely: (ldentify Technical
Data (for example, “Plan View of Rock Outcroppings”) in drawings, or state “All
information in drawing” if entire content is Technical Data entitled to reliance;
and specify drawing number, page number, or other reference where the
Technical Data is located. List multiple Technical Data line items per entry when
appropriate.)

3. Contractor may examine copies of reports and drawings identified immediately above
that were not included with the Bidding Documents at (location) during regular business
hours, or may request copies from Engineer, at the cost of reproduction.
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B. Underground Facilities: Underground Facilities are shown or indicated on the Drawings,
pursuant to Paragraph 5.05, and not in the drawings referred to in Paragraph SC-5.03.A.
Information and data regarding the presence or location of Underground Facilities are not
intended to be categorized, identified, or defined as Technical Data.

C. Reliance by Contractor on Technical Data Authorized: Contractor may rely upon the accuracy
of the Technical Data expressly identified in the Supplementary Conditions with respect to
such reports and drawings, but such reports and drawings are not Contract Documents. If no
such express identification has been made, then Contractor may rely upon the accuracy of
the Technical Data as defined in Paragraph 1.01.A.46.b.

D. Limitations of Other Data and Documents: Except for such reliance on Technical Data,
Contractor may not rely upon or make any claim against Owner or Engineer, or any of their
officers, directors, members, partners, employees, agents, consultants, or subcontractors,
with respect to:

1. the completeness of such reports and drawings for Contractor’s purposes, including, but
not limited to, any aspects of the means, methods, techniques, sequences, and
procedures of construction to be employed by Contractor, and safety precautions and
programs incident thereto; or

2. other data, interpretations, opinions, and information contained in such reports or
shown or indicated in such drawings; or

3. the contents of other Site-related documents made available to Contractor, such as
record drawings from other projects at or adjacent to the Site, or Owner’s archival
documents concerning the Site; or

4. any Contractor interpretation of or conclusion drawn from any Technical Data or any
such other data, interpretations, opinions, or information.

E. Geotechnical Baseline Documents

1. This Contract contains a Geotechnical Baseline Documents (“GBDs”), identified in
Section C of the Procurement and Contracting Requirements.

2. The GBDs are incorporated as Contract Documents. The GBDs are to be used in
conjunction with other Contract Documents, including the Drawings and Specifications.

3. The GBDs describe certain select subsurface conditions that are anticipated to be
encountered by Contractor during construction in specified locations (referred to here
in the Supplementary Conditions as “Baseline Conditions”). These may include ground,
geological, groundwater, and other subsurface geotechnical conditions, and baselines
of anticipated Underground Facilities or subsurface structures.

4. The Baseline Conditions will be used to assist in the administration of the Contract’s
differing site conditions clause at locations where subsurface conditions have been
baselined. If a condition is baselined in the GBDs, then only the pertinent Baseline
Conditions will be used to determine whether there is a differing site condition; and no
other indication of that condition in the Contract Documents or Technical Data, or of a
condition that describes, quantifies, or measures a similar characteristic of the
subsurface, will be used for the differing site condition determination.
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The Baseline Conditions will not be used to make differing site conditions
determinations at locations that have not been baselined in the GBDs, or at any location
with respect to subsurface conditions that the Baseline Conditions do not address. If
Underground Facilities or Hazardous Environmental Conditions are expressly addressed
in the Baseline Conditions, then comparison to such Baseline Conditions will be the
primary means of determining (a) whether an Underground Facility was shown or
indicated with reasonable accuracy, as provided in the General Conditions, or (b)
whether a Hazardous Environmental Condition was shown or indicated in the Contract
Documents as indicated in the General Conditions. As indicated below, the GDR will be
the primary resource for differing site conditions determinations in cases in which the
GBD is inapplicable.

The descriptions of subsurface conditions provided in the GBDs are based on
geotechnical investigations, laboratory tests, interpretation, interpolation,
extrapolation, and analyses. Neither Owner, Engineer, nor any geotechnical or other
consultant warrants or guarantees that actual subsurface conditions will be as described
in the GBDs, nor is the GBDs intended to warrant or guarantee the use of specific means
or methods of construction.

The behavior of the ground during construction depends substantially upon the
Contractor’s selected means, methods, techniques, sequences, and procedures of
construction. If ground behavior conditions are baselined in the GBDs, they are based
on stated assumptions regarding construction means and methods.

The GBDs will not reduce or relieve Contractor of its responsibility for the planning,
selection, and implementation of safety precautions and programs incident to
Contractor’s means, methods, techniques, sequences, and procedures of construction,
or to the Work.

Differing Subsurface or Physical Conditions

A. Notice: If Contractor believes that any subsurface condition that is uncovered or revealed at

the Site:

1. differs materially from conditions shown or indicated in the GBDs; or

2. differs materially from conditions shown to the extent the GBDs is inapplicable; or

3. differs materially from conditions shown or indicated in Contract Documents other than
the GBDs, to the extent the GBDs are inapplicable; or

4. to the extent the GBDs are inapplicable, is of such a nature as to establish that any
Technical Data on which Contractor is entitled to rely as provided herein is materially
inaccurate; or

5. tothe extent the GBDs are inapplicable, is of such a nature as to require a change in the
Drawings or Specifications; or

6. to the extent the GBDs are inapplicable, is of an unusual nature, and differs materially

from conditions ordinarily encountered and generally recognized as inherent in work of
the character provided for in the Contract Documents;

then Contractor shall, promptly after becoming aware thereof and before further disturbing
the subsurface conditions or performing any Work in connection therewith (except in an
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emergency), notify Owner and Engineer in writing about such condition. Contractor shall not
further disturb such condition or perform any Work in connection therewith (except with
respect to an emergency) until receipt of a written statement permitting Contractor to do
so.

B. Engineer’s Review: After receipt of written notice as required by the preceding paragraph,
Engineer will promptly review the subsurface or physical condition in question; determine
the necessity of Owner’s obtaining additional exploration or tests with respect to the
condition; conclude whether the condition falls within any one or more of the differing site
condition categories herein above; obtain any pertinent cost or schedule information from
Contractor; prepare recommendations to Owner regarding the Contractor’s resumption or
continuation of Work in connection with the subsurface or physical condition in question and
the need for any change in the Drawings or Specifications; and advise Owner in writing of
Engineer’s findings, conclusions, and recommendations.

C. Owner’s Statement to Contractor Regarding Site Condition: After receipt of Engineer’s
written findings, conclusions, and recommendations, Owner shall issue a written statement
to Contractor (with a copy to Engineer) regarding the subsurface or physical condition in
guestion, addressing the resumption or continuation of Work in connection with such
condition, indicating whether any change in the Drawings or Specifications will be made, and
adopting or rejecting Engineer’s written findings, conclusions, and recommendations, in
whole or in part.

D. Early Resumption of Work: If at any time Engineer determines that Work in connection with
the subsurface or physical condition in question may resume prior to completion of
Engineer’s review or Owner’s issuance of its statement to Contractor, because the condition
in question has been adequately documented, and analyzed on a preliminary basis, then the
Engineer may at its discretion instruct Contractor to resume such Work.

E. Possible Price and Times Adjustments

1. Contractor shall be entitled to an equitable adjustment in Contract Price or Contract
Times, to the extent that the existence of a differing subsurface or physical condition,
or any related delay, disruption, or interference, causes an increase or decrease in
Contractor’s cost of, or time required for, performance of the Work; subject, however,
to the following:

a. Such condition must fall within any one or more of the categories described herein.

b. With respect to Work that is paid for on a unit price basis, any adjustment in
Contract Price will be subject to the provisions of the General Conditions; and

c. Contractor’s entitlement to an adjustment of the Contract Times is subject to the
provisions herein.

2. Contractor shall not be entitled to any adjustment in the Contract Price or Contract
Times with respect to a subsurface or physical condition if:

a. Contractor knew of the existence of such condition at the time Contractor made a
commitment to Owner with respect to Contract Price and Contract Times by the
submission of a Bid or becoming bound under a negotiated contract, or otherwise;
or
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b. The existence of such condition reasonably could have been discovered or revealed
as a result of any examination, investigation, exploration, test, or study of the Site
and contiguous areas expressly required by the Bidding Requirements or Contract
Documents to be conducted by or for Contractor prior to Contractor’s making such
commitment; or

c. Contractor failed to give the written notice as required herein.

3. If Owner and Contractor agree regarding Contractor’s entitlement to and the amount
or extent of any adjustment in the Contract Price or Contract Times, then any such
adjustment must be set forth in a Change Order.

4. Contractor may submit a Change Proposal regarding its entitlement to or the amount or
extent of any adjustment in the Contract Price or Contract Times, no later than 30 days
after Owner’s issuance of the Owner’s written statement to Contractor regarding the
subsurface or physical condition in question.

F. Underground Facilities; Hazardous Environmental Conditions: The General Conditions
governs rights and responsibilities regarding the presence or location of Underground
Facilities. The General Conditions governs rights and responsibilities regarding Hazardous
Environmental Conditions. The provisions herein are not applicable to the presence or
location of Underground Facilities, or to Hazardous Environmental Conditions.

ARTICLE 12—MISCELLANOUS
Vibration and Displacement Monitoring described in Specification Section Steel Pipe Piles, sections 3.6
and 3.7 shall apply to all pile operations throughout the project.
Temporary Utilities for Construction:
e Contractor shall install the following meters in accordance with the local utility requirements:
e Water Meter: Manatee County Public Works
e Power Meter: Florida Power and Light

Contractor shall install new piezometers after substantial completion has been achieved. Contractor is to
assume that all piezometers within the project limits will require replacement.

Contractor is made aware that Lake Manatee is the only potable water source for the Manatee County
and its providers. The primary intake system associated with supplying water to the water treatment
plant will be offline during construction. The backup intake structure/system will be used by the County
during construction activities. Contractor is made aware that this backup intake structure and its system
shall not be disturbed at any time during construction. Contractor shall install all necessary measures to
protect this structure and its ability to provide water to the water treatment plant.

Contractor is made aware that the existing dam bridge has a weight restriction of 10 tons. All construction
equipment and vehicles are to use the low water crossing unless prior approval by the Owner is obtained.
Requests to use the bridge shall be made at least 10 working days in advance. No additional payment will
be made if the request is not authorized. The request is required to include a shoring plan to be reviewed
and accepted by the County.

Contractor shall maintain access to the dam and bridge throughout construction.

Contractor is responsible for securing all equipment and materials on the project site.
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Contractor will not be permitted to release any material or discharges into the lake or its contributors or
spillways.

Drawings are intended to serve as Proof of Concept only. Contractor shall engage the services of
Professional Engineers in the State of Florida to develop final construction drawings for review and
acceptance by the Owner.

Existing utilities shall be protected at all times. Should a utility be damaged, contractor shall repair or
replace at their own expenses.

Craft Parking will be in designated areas on traffic plan

Limit Traffic on spillway crest

County will provide access to the lake via on site dock. Contractor is required to make any necessary
Improvements for specific equipment or project requirements at no additional cost to the Owner.
Temporary structures will be removed by the conclusion of construction unless otherwise approved by
the County.

Contractor shall protect embankments on both sides of the dam.

Minimum distance for travel under power lines must comply with OSHA Rules.
1. Work at a safe distance.

This is the most important rule: Work at a safe distance from all power lines. The Occupational Safety and
Health Administration (OSHA) requires that equipment be kept at least 10 feet away from power lines
with voltages up to 50kV. For lines with voltages higher than 50kV, the required distance is even greater
(see below). When uncertain of a power line’s voltage, stay 50 feet away feet away for voltages greater
than 350kV until the voltage can be determined. Cranes and derricks are required to take additional steps
before beginning work (see OSHA Standards 29 CFR 1926.1400 effective Nov. 8, 2010). Call FPL at 1-800-
375-4375 or your local electric utility to identify the voltage of power lines before you begin working. If
you witness a violation of this rule, stay away from the equipment and warn the operator to move away
from the power line.

FPL Power Line Voltages OSHA Minimum Approach Distance* (OSHA 1926.1408 Table A)
0 to 50kV 10 feet
Over 50kV to 200kV 15 feet
Over 200kV to 350kV 20 feet
Over 350kV to 500kV 25 feet
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Distance established by the power line owner/operator or

Over 1,000kV o . . .
qualified registered professional engineer

Prior to any excavation, Contractor shall contact Sunshine State One Call of Florida at 811 or 1-800-432-
4770 at least two full business days in advance of any excavation work. Contractor is required to perform
a Quality Level A Subsurface Utility Survey in accordance with The American Society of Civil Engineers'
(ASCE) Standard Guideline for the Collection and Depiction of Existing Subsurface Utility Data was
published and distributed in 2003. https://www.fhwa.dot.gov/programadmin/asce.cfm

Contractor is required to maintain an accurate set of “red line” drawings at the project site. Scans of the
red lines shall be provided with each monthly pay request.

Contractor shall provide their own survey layout and control for the project. Surveyor shall be a licensed
Professional Survey in the State of Florida (Board of Professional Surveyors and Mappers). Surveyor is
made aware that information may be provided to the contractor from the Engineer or Owner’s
Representative in digital form only throughout the project life cycle for items related to the performance
of survey.

Contractor is made aware that Least Terns (Florida Endangered Species) have nesting areas on the face of
the dam. All necessary precautions shall be made in accordance with the requirements of the Florida
Department of Environmental Protection.

-- End of Section --
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SUMMARY OF WORK

PART 1 GENERAL
1.1 SUBMITTALS

Owner approval is required for submittals.

SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
As provided herein the Contract Documents

1.2 WORK COVERED BY CONTRACT DOCUMENTS
1.2.1 Description of Lake Manatee Dam

The Lake Manatee Dam is located near Bradenton in Manatee County, Florida and was constructed
between 1965 and 1967 as an in-stream reservoir on the Manatee River approximately 20 miles
upstream of its discharge point into Tampa Bay. Its primary function is a freshwater supply for users in
Manatee and Sarasota Counties. The original dam consisted of an approximately 4,700-foot-long
zoned-earth embankment with a clayey core, granular upstream and downstream shells, and a crest
elevation of 52 feet based upon the National Geodetic Vertical Datum, 1929 (NGVD29). The NGVD29
vertical datum is currently used at the dam and all references to elevation herein are based upon it.

After construction, an emergency spillway was built in the north abutment and excavated materials
from its discharge channel were placed to the south and downstream of the dam centerline against the
northernmost portion of the embankment; thus, effectively decreasing the embankment length to
approximately 3,700 feet. The present elevation of the crest ranges from approximately 51 feet to 55
feet because an additional 3 feet of material was added to increase the embankment freeboard and
flatten the downstream embankment slope when the emergency spillway was constructed.

The principal spillway (also called the service spillway) is located approximately 1,500 feet north of the
southern abutment and just south of the original Manatee River channel. A freshwater intake for the
water treatment plant is located on the south side of the service spillway in the southern wall of the
approach channel. The original clay core of the embankment was keyed into a geologic unit known as
the Hawthorn Group that was intended to function as a confining layer. A toe drain was installed along
the entire northern and southern embankments with discharge points in the service spillway
downstream of the stilling basin.

The Lake Manatee Dam was designed without a low-level outlet. Water is removed from the reservoir
through the service spillway, the emergency spillway or by intake pipes to the water treatment plant.
The service spillway consists of three 15-foot radius tainter gates, each one spanning a 31.5-feet-wide
bay. This spillway has upstream concrete approach walls, a bare earth approach channel, and a
concrete approach apron immediately upstream of the Ogee section of the spillway. It also has
downstream concrete training walls and a concrete stilling basin with an end sill. The stilling basin floor
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slab is ground-founded and consists of individual 3.5 ft and 5 ft thick reinforced concrete sections. The
concrete approach walls and the downstream training walls each have an inverted T-shape and
together with the Ogee section, monoliths are founded on driven H-piles.

The original under seepage cutoff system for the service spillway consisted of a series of driven sheet
piles forming a box around the edges of the upstream approach slab and along the front edge of the
Ogee spillway sections. These sheet piles pass underneath the base slabs of the two approach wall
monoliths closest to the Ogee section and are connected to another sheet pile cutoff wall that extends
away from the northern and southern exterior monoliths of the Ogee section for a distance of
approximately 30 feet. A second set of cutoff sheet piles also extend to the north and south parallel to
but downstream of the first set of sheet piles. These two parallel sheet pile cutoff walls were designed
to extend into the embankment’s clay core. A final sheet pile cutoff wall was placed under the end sill
of the stilling basin running north to south between the two base slabs for the downstream training
walls. No seepage cutoff was placed under the downstream training walls.

Subsequent to the original design and when the downstream concrete apron was placed over the
original bare earth discharge channel beyond the stilling basin, additional sheet piles were also driven
along the edges of this apron, forming retaining walls along its sides and confinement at its downstream
edge. When voids were discovered under the upstream approach wall foundations in 2011 after an
attempt to dewater the approach channel for repairs, additional sheet piling was driven in front of the
footings inside the spillway channel to provide confinement to fill these voids with tremie grout.

The original under-pressure relief and backfill drain systems for the stilling basin and the downstream
training walls consisted of three underdrains beneath the stilling basin slab sections and a backfill drain
behind the two training walls. The first two stilling basin underdrains consist of two drainpipes running
between the training walls that are directly connected by riser pipes through the training wall base
slabs to the backfill drain system. The backfill drain system runs along the backside of the training walls
just above the base slabs and drains upstream into the stilling basin near the Ogee section. These two
systems are evacuated through riser pipes and outfalls, one on each side of the stilling basin. The third
stilling basin underdrain system runs beneath the end sill and evacuates directly into the downstream
channel through a series of 45-degree riser pipes running up through the floor slab and the downstream
edge of the end sill.

1.2.2  Prior Damage and Emergency Repair

During the course of an in-depth dam supplemental inspection performed by Wood (formerly Amec) in
2013, several serious concerns were raised regarding the structural integrity of the dam; including both
the service spillway and the adjacent earthen embankment. Evidence strongly suggested the presence
of an active internal erosion and piping failure mechanism within the embankment and immediately
adjacent to and underneath portions of the service spillway. Since the dam was commissioned in 1967,
indications of this potential failure mechanism were manifested in visual and physical observations,
including the formation of a sediment island in the downstream river channel. These observations
were documented in multiple dam safety inspections, the first of which was performed by the U.S.
Army Corps of Engineers in 1978. This evidence became more and more apparent in subsequent
inspections by various engineering groups and in 2014 Wood (formerly Amec) concluded that a
potential breach of the dam was possible.
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Based on findings from Wood’s report “2015.01 Lake Manatee Dam 2013 Supplemental Inspection
Report” repairs were recommended to first cut off the seepage paths through the embankment and
alongside and underneath the Service Spillway (Phase | Repairs) and to repair the voids under or near
the Service Spillway and prevent additional damage from occurring (Phase Il Repairs). A Phase |
emergency repair was implemented in early 2014 to install a deep soil-cement slurry seepage cutoff
wall along the entire axis of the dam. This cutoff wall was extended to depths of 95 to 105 feet below
the crest using a combination of the Trench Re-mixing Deep (TRD) device (for the main dam) and Jet
Grout (JG) columns (under the Service Spillway). Approximately 3,000 lineal feet of TRD wall was
installed through the upstream side of the embankment’s clayey core on both the north and
south embankments extending away from the Service Spillway. The JG wall was tied directly into the
TRD wall on both sides of the spillway. Construction of the seepage cutoff wall took place between April
24, 2014 and September 11, 2014.

1.2.3 Project Purpose and Scope
The purpose of this project is to implement the Phase Il repairs by:

1) Filling the voids under the stilling basin, downstream training walls, and downstream apron
with high permeability sand;

2) Hydraulically isolating the service spillway to prevent further piping and internal erosion;
3) Repair damage to the approach slab caused by the Phase | repairs; and,
4) Performing other repairs and upgrades to the spillway.

5) Perform work on the dam face to determine long-term best course of action for future
erosion repairs

6) Increase the service life of the dam through concrete repairs and equipment upgrades

The proposed scope as defined in a feasibility study dated July 31, 2020 identified the following design
elements to be included as part of the Phase Il Dam Repairs:

1) Void Filling;

2)  Structural Slab to Span Loose Soil Adjacent to Spillway;

3) Pressure Relief System;

4) Encase Spillway with Seepage Barrier;

5)  Approach Channel Repairs;

6)  Stoplog Guide and Tainter Gate Rehabilitation;

7) Upstream Soil Cement Refurbishment (Multiple Test Sections);

8) Mechanical/Electrical Upgrades; and,
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9) Miscellaneous Improvements.

Work not identified or described shall be completed in accordance with best industry standards.
1.2.2 Location

The work is located at:

Manatee County Water Treatment Plant (Plant)

17915 Water Line Service Road

Bradenton, FL 34212
1.3 CONTRACT DRAWINGS

The following drawings accompany this specification and are a part thereof.

DRAWING INDEX

SHEET DRAWING TITLE
GENERAL
1 G-001 COVER SHEET
2 G-002 GENERAL LOCATION MAP
3 G-003 CONSTRUCTION ACCESS PLAN
4 G-004 ON-SITE ACCESS PLAN
5 G-005 GENERAL NOTES
6 G-101 LAKE MANATEE DAM — SERVICE SPILLWAY COMPONENTS
CIVIL
7 V-101 SERVICE SPILLWAY EXISTING CONDITIONS
D-101 DEMOLITION PLAN
C-000 SERVICE SPILLWAY SITE PLAN
10 C-001 SURFACE WATER PLAN
11 C-100 GROUNDWATER PRESSURE RELIEF WELL LOCATION PLAN
12 Culol UPSTREAM SPILLWAY REPAIRS - EXISTING CONDITIONS
PLAN
13 Cul02 UPSTREAM SPILLWAY REPAIRS - EXISTING CONDITIONS
SECTIONS 1 OF 2
14 CuU103 UPSTREAM SPILLWAY REPAIRS - EXISTING CONDITIONS
SECTIONS 2 OF 2
15 Cu1l04 UPSTREAM SPILLWAY REPAIRS - COFFERDAM AND COMBI-
WALL PLAN
16 CU105 STEP 1 - UPSTREAM SPILLWAY REPAIRS - INSTALL COMBI-
WALL AND JET GROUT CELLS
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17 CU106 STEP 2 - UPSTREAM SPILLWAY REPAIRS - EXCAVATE TO
BOTTOM OF PILE CAP 1 OF 2

18 CU107 STEP 2 - UPSTREAM SPILLWAY REPAIRS - EXCAVATE TO
BOTTOM OF PILE CAP 2 OF 2

19 CU108 STEP 3 - UPSTREAM SPILLWAY REPAIRS - INSTALL SHEET
PILE STRUCTURAL BRACING

20 CU109 STEP 4 - UPSTREAM SPILLWAY REPAIRS - INSTALL DEWATER
WELL AND GROUT PLUG

21 Cu110 STEP 5 - UPSTREAM SPILLWAY REPAIR - PARTIAL DEWATER
WITHIN CONTAINMENT

22 culll STEP 6 - UPSTREAM SPILLWAY REPAIRS - REPAIRS TO
APPROACH SLAB

23 CU112 STEP 7 - FLOOD CONTAINMENT AND CUT-OFF SHEET PILE
WALL

24 Cu113 STEP 8 - UPSTREAM SPILLWAY REPAIRS INSTALL
SECONDARY SEAL ON GROUT PLUG

25 CU114 STEP 8 - UPSTREAM SPILLWAY REPAIRS - CUT COMBI-WALL,
INSTALL CONC. CAP, AND ARMOR GRADE

26 CU115 STEP 8 - UPSTREAM SPILLWAY REPAIRS PLUG TOP OF
COMBI-WALL PIPE APPROACH

27 Cu121 UPSTREAM EMBANKMENT GRADING PLAN

28 CU401 ENLARGED GRADING PLANS - UPSTREAM SOUTH
EMBANKMENT

29 CU402 ENLARGED GRADING PLANS - UPSTREAM NORTH
EMBANKMENTS

30 CU501 UPSTREAM EMBANKMENT DETAILS

31 CD101 VOID FILLING PLAN

32 CD111 CONSTRUCTION PHASE DOWNSTREAM GRADING PLAN

33 CD112 FINAL PHASE GRADING PLAN

34 CD201 CONSTRUCTION ACCESS ROAD PLAN AND PROFILE

35 (D202 SHEETPILE RETAINING WALL ELEVATIONS

36 CR101 TEST SECTION LOCATION MAP

37 CR401 UNIFORM SECTION MAT TEST SECTION

38 CR402 CONCRETE SLOPE PAVEMENT TEST SECTION

39 CR403 SPOT REPAIR TEST SECTION

40 CR404 FULL DEPTH SOIL CEMENT RECLAMATION TEST SECTION

41 CR405 SPOT REPAIR AT END OF FLUME

42 CR501 DETAILS

STRUCTURAL

43 5-001 STRUCTURAL NOTES 1 OF 3

44 5-002 STRUCTURAL NOTES 2 OF 3

45 5-003 STRUCTURAL NOTES 3 OF 3
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46 $-101 PROPOSED SPILLWAY SEEPAGE CUTOFF WALL SYSTEM
47 sD111 OUTFALL APRON TRENCHING AND DEMOLITION PLAN
48 SD112 OUTFALL APRON OVERLAY PLAN
49 sD301 PROPOSED CUTOFF WALL CONFIGURATIONS
50 SD302 JET GROUT AND DEEP SOIL MIX CUTOFF WALL ELEVATION
51 SD501 OUTFALL APRON SECTIONS AND DETAILS
52 SD502 PRESSURE RELIEF SYSTEM UPGRADES
53 $S211 COARSE SCREEN CHAMBER REPAIR OPTIONS
54 $5212 SERVICE SPILLWAY REPAIRS AND UPGRADES
55 S$S301 SECTION THROUGH OGEE
56 SS302 SOUTH APPROACH AND TRAINING WALL ELEVATIONS
57 SS303 NORTH APPROACH AND TRAINING WALL ELEVATIONS
58 SC101 COFFERDAM OVERALL PLAN
59 SC201 COFFERDAM ELEVATIONS
60 SC301 COFFERDAM SECTIONS
61 SC401 ENLARGED PLAN AT NORTH APPROACH WALL
62 SC402 ENLARGED PLAN AT SOUTH APPROACH WALL
63 SC403 ENLARGED PLANS
64 SC501 COFFERDAM DETAILS - 1 OF 2
65 SC502 COFFERDAM DETAILS - 2 OF 2
MECHANICAL (PENN
PRO ENGINEERING)
66 ILD-001 GATE INSTRUMENTATION LOOP AND WIRING DIAGRAM
67 ES-001 GATE HOIST NO. 1 ELECTRICAL LADDER DIAGRAM
68 ES-002 GATE HOIST NO. 2 ELECTRICAL LADDER DIAGRAM
69 ES-003 GATE HOIST NO. 3 ELECTRICAL LADDER DIAGRAM
70 ES-004 GATE HORN ELECTRICAL LADDER DIAGRAM
71 1E-001 DAM INSTRUMENTATION NOTES AND ELEVATION
72 IED-002 DAM INSTRUMENTATION NOTES AND ELEVATION
73 IED-003 INCLINOMITER WIRING DIAGRAM
74 M-101 MECHANICAL PLAN AND SECTION
EROSION AND
SEDIMENT CONTROL
75 CE-100 OVERALL EROSION AND SEDIMENT CONTROL PLAN
76 CE-101 CONSTRUCTION PHASE EROSION AND SEDIMENT
CONTROL PLAN
77 CE-102 FINAL PHASE EROSION AND SEDIMENT CONTROL PLAN
78 CE-501 EROSION AND SEDIMENT CONTROL NOTES AND DETAILS
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Reference publications will not be furnished. Immediately check furnished drawings and notify the
Owner of any discrepancies.

1.4 WORK RESCHEDULING

Allow for a maximum of 5 calendar days in the construction schedule where construction activity is
prohibited due to Plant operations. Owner will provide at least 24-hour notification each time the
restrictions are invoked. Contractor will align work with Manatee County statutory holidays.

Normal duty hours for work are from 7 a.m. to 7 p.m., Monday through Friday. Requests for
additional work hours requires written approval from the Owner’s Representative 7 days in advance
of the proposed work period.

1.5 OCCUPANCY OF PREMISES AND CONCURRENT CONSTRUCTION PROJECTS

Normal operations at the Water Plant will continue throughout construction and it is the duty of the
Contractor to perform this scope of work without interfering with these operations.

Owner’s Representative: Kate Quilty, Superintendent, (941) 746-3020 ext. 5005
The following construction projects will be concurrent with this project:

(1) 6050470 Lake Manatee Ultra Filtration Membrane Process Upgrade — Construction of the water
treatment plant, retrofitting the present system with an ultra-filtration membrane process. Project
is scheduled to be complete Summer 2022.

(2) 6042370 Lake Manatee WTP SCADA Replacement - Replace existing Supervisory Control and Data
Acquisition (SCADA) equipment at the Water Treatment Plant, to include hardware and software
upgrades. Project is scheduled to be complete Late Spring, 2022.

1.6 ON-SITE PERMITS

1.6.1 Utility Outage Requests and Utility Connection Requests
Contractor is responsible for water and power utility connections.
Schedule work to minimize outages. For utility outages and connections required during the
execution of work that affect existing systems, schedule outside the regular working hours or on
weekends, as approved by the Owner’s Representative. Schedule utility outages and connections to
minimize disruptions to the Owner. No additional payment will be provided for utility outages and
connections required to be performed outside the regular work hours.
Submit requests for utility outages and connections in writing to the Owner’s Representative for

approval at least 14 calendar days in advance of the time required. In each request, state the system
involved, area involved, approximate duration of outage, and the nature of work involved.
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Burning of trash or rubbish is not permitted

1.7 LOCATION OF UNDERGROUND UTILITIES
Coordinate with Plant Operator prior to start of excavation and comply with installation requirements
for locating and marking underground utilities. Contact Plant to locate utilities a minimum of 48
hours prior to excavating, to mark utilities, and within sufficient time required if work occurs on a
Monday or after a Holiday. Verify existing utility locations indicated on contract drawings, within area
of work.
Identify and mark all other utilities not managed and located by the Plant. Scan the construction site
with Ground Penetrating Radar (GPR), electromagnetic, or sonic equipment, and mark the surface of
the ground, pier deck or paved surface where existing underground utilities are discovered. Verify
the elevations of existing piping, utilities, and any type of underground or encased obstruction not
indicated, or specified to be removed, that is indicated or discovered during scanning, in locations to
be traversed by piping, ducts, and other work to be conducted or installed. Verify elevations before
installing new work closer than nearest manhole or other structure at which an adjustment in grade
can be made.

1.7.1 Notification Prior to Excavation
Notify the Owner’s Representative at least 48 hours prior to starting excavation work.

1.7.1 Delivery Schedule

Notify the Owner’s Representative in writing at least 7 calendar days in advance of the date on which
the materials and equipment will be delivered.

1.7.2 Delivery Location

The materials and equipment will be delivered to pre-approved locations indicated in the
construction drawings.

PART 2 PRODUCTS
Not used.

PART 3 EXECUTION
Not used.

-- End of Section --
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SECTION 01 14 00
WORK RESTRICTIONS
PART 1 GENERAL

1.1 REFERENCES

The publications listed below form a part of tits specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)

ASCE 7-16 (2017; Errata 2018; Supp 1 2018) Minimum Design Loads and
Associated Criteria for Buildings and Other Structures

FLORIDA ADMINISTRATIVE CODE (F.A.C.)

F.A.C. Chapter 15C-1 Department of Highway Safety and Motor Vehicles
INTERNATIONAL CODE COUNCIL (ICC)

ICCIBC (2018) International Building Code
NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 20-1; TIA 20-2;
TIA 20-3; TIA 20-4) National Electrical Code

NFPA 90A (2021) Standard for the Installation of Air Conditioning and
Ventilating Systems

NFPA 101 (2021) Life Safety Code
1.2 SUBMITTALS
Not Used
1.3 SPECIAL SCHEDULING REQUIREMENTS
a. Contractor must maintain access to the dam and the roadway for County Representatives
c.  The Plant will remain in operation during the entire construction period. The Contractor must
conduct its operations so as to cause the least possible interference with normal operations of

the activity.

d. Permission to interrupt any Activity roads, or utility service must be requested in writing a
minimum of 14 calendar days prior to the desired date of interruption.
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1.4 CONTRACTOR ACCESS AND USE OF PREMISES
1.4.1 Activity Regulations

Ensure that Contractor personnel employed on the Activity become familiar with and obey Activity
regulations including safety, fire, traffic, and security regulations. Keep within the limits of the work
and avenues of ingress and egress. Owner’s Representative Wear appropriate personal protective
equipment (PPE) in designated areas. Do not enter any restricted areas unless required to do so and
until cleared for such entry. Mark Contractor equipment for identification.

1.4.1.1 Subcontractors and Personnel Contacts

Provide a list of contact personnel of the Contractor and subcontractors including addresses and
telephone numbers for use in the event of an emergency. As changes occur and additional
information becomes available, correct and change the information contained in previous lists.

1.4.1.2 No Smoking Policy

Smoking is prohibited within and outside of all buildings on County Property, except in designated
smoking areas. This applies to existing buildings, buildings under construction and buildings under
renovation. Discarding tobacco materials other than into designated tobacco receptacles is
considered littering and is subject to fines. The Owner’s Representative will identify designated
smoking areas.

1.4.2 Emergency Response Requirement

The County of Manatee has instituted a requirement for all personnel to take shelter for personal
safety in the event of certain emergencies. This policy includes Contractors, Subcontractors, and any
person who is employed by the Contractor.

The most appropriate protective action for certain emergencies is to take shelter. Personnel must
immediately seek shelter while an assessment is made of the threat and determinations are being
made regarding subsequent actions such as "all clear" or selected building evacuations. The following
procedures have been put in place in the event of an emergent condition.

1. NOTIFICATION: The primary means of alerting personnel must be emergency alert signals. The
alerting signal to seek shelter must be three steady tones that last for thirty seconds separated
by ten seconds of silence. The notification for "all clear" must be three short tones repeated
three times.

2. SHELTERING: When personnel hear the alert signal, the area of work must be secured in a
manner that will leave the site in safe condition. Personnel must seek shelter in the nearest
occupied building in calm and orderly manner. If possible, secure all windows and doors and
shut off ventilation. If working aboard ship, proceed into the interior of the ship and wait for
further directions from official personnel. If in a vehicle, park the vehicle so that it does not
block the normally traveled portion of the road and proceed into the nearest occupied building.
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3. EVACUATION: In the event of an evacuation, personnel must receive directions from team
members of Owner’s Representative. Contract personnel must comply with instructions given
at all times.

1.4.3 Emergency Response Plan for Hurricanes, Tropical Storms, and Heavy Rainfall Events

Contractor shall develop and submit for approval by the Owner or the Owner’s Representative a plan
to include storage of equipment, protection of facility, evacuation of personnel, and return to
construction.

Plan will include inspection of site prior to return mobilization and inspection of facilities by Owner or
Owner’s Representative regarding dam safety.

Contractor will not be permitted to return to site until the Owner’s Inspection Dam Safety Inspection
is completed.

1.4.4 Working Hours

Regular working hours will consist of the periods established by the Owner’s Representative, between
7 a.m. and 7:00 p.m., Monday through Friday and 7 a.m. to 7:00 p.m. on Saturday, excluding Owner
holidays.

1.4.5 Work Outside Regular Hours

Work outside regular working hours requires Owner’s Representative approval. Make application 14
calendar days prior to such work to allow arrangements to be made by the Owner for inspecting the
work in progress, giving the specific dates, hours, location, type of work to be performed, contract
number and project title. Based on the justification provided, the Owner’s Representative may
approve work outside regular hours. During periods of darkness, the different parts of the work must
be lighted in a manner approved by the Owner’s Representative. Make utility cutovers after normal
working hours or on Saturdays, Sundays, and Owner holidays unless directed otherwise.

1.4.6 Exclusionary Period

No work may be performed during statutory holidays, without prior written approval of the Owner’s
Representative.

1.4.7 Occupied and Existing Building(s)
The Contractor shall be working around existing buildings which are occupied. Do not enter the
building(s) without prior approval of the Owner’s Representative.

1.4.8 Utility Cutovers and Interruptions
a. Make utility cutovers and interruptions after normal working hours or on Saturdays, Sundays,

and Owner holidays. Conform to procedures required in paragraph WORK OUTSIDE REGULAR
HOURS.
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b.  Ensure that new utility lines are complete, except for the connection, before interrupting
existing service.

c. Interruption to water, sanitary sewer, storm sewer, electric service and are considered utility
cutovers pursuant to the paragraph WORK OUTSIDE REGULAR HOURS. Such interruptions are
further limited to 2 hours unless otherwise approved. This time limit includes time for
deactivation and reactivation.

d. Operation of Station Utilities: The Contractor must not operate nor disturb the setting of
control devices in the Plant utilities system, including water, sewer, and electrical. The Owner
will operate the control devices as required for normal conduct of the work. The Contractor
must notify the Owner’s Representative giving reasonable advance notice when such operation
is required.

1.5 SECURITY REQUIREMENTS

a. Vehicles and Equipment - In addition to other conditions and requirements set forth
hereinbefore, attention is invited to the fact that vehicles and equipment admitted to the Plant
will be required to meet standards established by the County Safety Department. The vehicular
and equipment conditions must satisfactorily meet the following provisions:

(1) Steering mechanism must be satisfactory and safe condition.
(2) Horns and warning devices must be operable.
(3) Windshield wipers must be satisfactory in place, clean and unbroken.

(4) Rearview mirrors must be satisfactory in place, clean and unbroken.

(5) General body conditions: Body must be satisfactory tight including fenders, bumpers,
doors and latches thereto, and other parts which might become dislocated during travel.

(6) Lights: Alllights required by the type of vehicle/equipment in use must be functional with
satisfactory bulbs and lenses.

(7) Exhaust Systems: Exhaust systems must be completely functional with no leaks.
(8) Fuel system must be free of leaks and show no evidence of loss of fuel or fumes.

(9) Brakes: All brakes must be functional and give evidence of the ability to halt the loaded
vehicles within safe distances.

(10) Tires need not be new but must contain sufficient tread to indicate safety at operating
speed with vehicle loaded.

(11) Electric Wiring: All wiring must be completely insulated as required, and in cases
considered appropriate, waterproofing of wiring is required.
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(12) Motors must be reasonably clean from excess grease, dust, and dirt, and if required must

be steam cleaned to the satisfaction of the inspection personnel.

(13) Where applicable, inspection will include other such items as gauges, thermometers,

controls, relief valves, piping, mechanical locks, limit switches, connectors, and other
safety related devices associated with vehicles and equipment admitted to the Station.

b. Contractor Responsibility for Employees - The Contractor is responsible for employees under its
employment. Ensure that employees are familiar with and obey station traffic, safety, and
security regulations.

c. Motor Vehicle Operation - Ingress and egress of personnel will be subject to the security
regulations of the Station.

(1)

(2)

(3)

(4)

(5)

(6)

(8)

All personnel must be made aware of the plant speed limits:
All areas 10 mph (unless otherwise posted)

Parking is in designated areas only,betweentwo-white-tines. No parking is permitted in
fire lanes, on seeded areas, in parking slots reserved for general officers and handicapped
personnel.

Traffic accidents should be reported immediately to the Owner’s Representative.

All personnel entering the installation are subject to random vehicle inspections. The
purpose of these inspections is to detect the theft of Owner and private property, and to
detect contraband or illegal drugs.

Required Information on Privately Owned Vehicles - Advise company employees who
desire to use their privately owned vehicles to personally bring the vehicle, vehicle
registration, copy of vehicle insurance policy, valid state inspection documentation, and
driver's license to the Visitor Control Center at the South Gate.

Current Information - Contractors will be responsible for keeping the vehicle and
employee lists current.

Providing Information to Subcontractors - Prime Contractors are responsible for ensuring
that subcontractors receive security information. Failure to comply with the specified
requirements will result in prime contractors and subcontractors being denied access to
the construction site.

Contractor vehicles are limited to those areas indicated on the drawings.

1.5.1.1 Personnel List

Submit for approval, at least 15 days prior to the desired date of entry, an original alphabetical list of
personnel who require entry into Owner property to perform work on the project. Furnish for each

person:

Work Restrictions Section 01 14 00 Page 6





Phase Il Repairs to Lake Manatee Dam July 2021

a. Name

b. Citizenship (E-Verify)

c.  Naturalization or Alien Registration number

d. Passport number, place of issue, and expiration date

e. Photo Identification
e Government issued Photo Identification to access property
e Valid Driver’s License to drive on property

The request for personnel passes must be accompanied with the following certification:

"I hereby certify that all personnel on this list are either born U.S. citizens, naturalized U.S. citizens
with the naturalization number shown, or legal aliens with the alien registration number indicated."

Signature/Firm Name

1.5.1.2 Management Personnel
The Contractor is responsible for furnishing the personnel required, with the necessary skills and
qualifications, to perform the work as described. Additionally, the Contractor must provide an
individual on-site, who is authorized to negotiate and financially commit change orders for the
Principal.

1.5.1.3 Access Roads

The Contractor must refrain from the use of roads, grounds, or other facilities which have not been
specifically authorized for their use.

1.5.2 Public Release of Information
There must be no public release of information or photographs concerning any aspect of the
materials or services relating to this contract and the Manatee County Water Treatment Plant
including auxiliary facilities or other documents resulting therefrom without the prior written

approval of the Owner’s Representative.

The Contractor agrees to insert the substance of above paragraph in each subcontract and purchase
order generated for this contract.

1.5.3 Responsibility for Physical Security
The Contractor is responsible for physical security of construction materials, supplies, and equipment

of every description (including property which may be Owner furnished or owned) provided or
utilized in the execution of this contract.
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1.5.4 Compliance

Compliance with the foregoing provisions of this clause by subcontractors is the responsibility of the
Contractor.

1.5.5 Cultural Resources
Cultural resources such as archaeological remains may be uncovered during construction excavation
operations on and off the Installation. If during excavations, suspected cultural remains are found,
excavation operations must immediately cease, and Contractor must notify the Owner’s
Representative.
1.5.6 Prohibited Items
a. Weapons or other dangerous materials of any kind, including but not limited to firearms,
ammunition, knives (with blades longer than 2 inches), explosives, incendiaries, personnel
defense aerosols/sprays.
b.  Alcoholic beverages of any kind.
1.5.6.1 Flammable Materials
Flammable materials can be brought on the Plant site by notifying the Owner’s Representatives.
Provide a written request, identifying the individuals who will be performing this work, a minimum of
seven calendar days prior to required access, to the Owner’s Representative for approval.
1.5.6.2 Restrooms
Restrooms will be provided by the contractor.
1.5.6.3 Owner Utilities

1.6.6.3.1 Rates

The contract Clause "Availability and Use of Utility Services" applies. Water and electricity will be
available at designated outlets at the prevailing Owner rates.

1.5.6.3.2 Metering
Provide meters for power and water usage. The meters provided must be sealed and tagged to
indicate last calibration date and name of the person performing the calibration. The Owner reserves
the right to require the recalibration of the meters if erroneous readings are suspected.

1.5.6.3.3 Backflow Protection

Provide Backflow Protection at the source for temporary water connections used in accomplishment
of this contract. Backflow device must be tested and pass certification prior to opening connection.
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Cross-Connection Control and Backflow Prevention Program Certification must be current prior to
installation.

PART 2 PRODUCTS
Not Used.
PART 3 EXECUTION

Not Used.

-- End of Section --
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SECTION 01 32 01.10

PROJECT SCHEDULE

PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AACE INTERNATIONAL (AACE)
AACE 29R-03 (2011) Forensic Schedule Analysis, or latest edition
AACE 52R-06 (2006) Time Impact Analysis - As Applied in Construction, or
latest edition
1.2 SUBMITTALS

Owner approval is required for following submittals. Submit the following in accordance with Section
01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals
Project Scheduler Qualifications
Preliminary Project Schedule
Initial Project Schedule
Periodic Schedule Update
1.3 PROJECT SCHEDULER QUALIFICATIONS
Designate an authorized representative to be responsible for the preparation of the schedule and all
required updating and production of reports. The authorized representative must have a minimum of
2-years’ experience scheduling construction projects similar in size and nature to this project with
scheduling software that meets the requirements of this specification. Representative must have a
comprehensive knowledge of CPM scheduling principles and application.
PART 2 PRODUCTS
2.1 SOFTWARE

The scheduling software utilized to produce and update the schedules required herein must be
capable of meeting all requirements of this specification.
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2.1.1 Contractor Software

Scheduling software used by the contractor must be commercially available from the software vendor
for purchase with vendor software support agreements available. The software routine used to
create the required sdef file must be created and supported by the software manufacturer.

2.1.1.1 Primavera

Primavera P6 is selected for use on this project, provide the "xer" export file in a version of P6
importable by the Owner system.

PART 3 EXECUTION
3.1 GENERAL REQUIREMENTS

Prepare for approval a Project Schedule, as specified herein. Show in the schedule the proposed
sequence to perform the work and dates contemplated for starting and completing all schedule
activities. The scheduling of the entire project is required. The scheduling of design and construction
is the responsibility of the Contractor. Contractor management personnel must actively participate in
its development. Designers, Subcontractors and suppliers working on the project must also
contribute in developing and maintaining an accurate Project Schedule. Provide a schedule that is a
forward planning as well as a project monitoring tool. Use the Critical Path Method (CPM) of network
calculation to generate all Project Schedules. Prepare each Project Schedule using the Precedence
Diagram Method (PDM).

3.2 BASIS FOR PAYMENT AND COST LOADING

The schedule is the basis for determining contract earnings during each update period and therefore
the amount of each progress payment. The aggregate value of all activities coded to a contract CLIN
must equal the value of the CLIN.

3.2.1 Activity Cost Loading

Activity cost loading must be reasonable and without front-end loading. Provide additional
documentation to demonstrate reasonableness if requested by the Owner’s Representative.

3.2.2 Withholdings / Payment Rejection

Failure to meet the requirements of this specification may result in the disapproval of the preliminary,
initial or periodic schedule updates and subsequent rejection of payment requests until compliance is
met.

In the event that the Owner’s Representative directs schedule revisions and those revisions have not
been included in subsequent Project Schedule revisions or updates, the Owner’s Representative may
withhold 10 percent of pay request amount from each payment period until such revisions to the
project schedule have been made.
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3.3 PROJECT SCHEDULE DETAILED REQUIREMENTS

3.3.1 Level of Detail Required
Develop the Project Schedule (Level 4) to the appropriate level of detail to address major milestones
and to allow for satisfactory project planning and execution including the critical path(s). Failure to
develop the Project Schedule to an appropriate level of detail will result in its disapproval. The
Owner’s Representative will consider, but is not limited to, the following characteristics and
requirements to determine appropriate level of detail:

3.3.2 Activity Durations
Reasonable activity durations are those that allow the progress of ongoing activities to be accurately
determined between update periods. Less than 2 percent of all non-procurement activities may have
Original Durations (OD) greater than 20 workdays or 30 calendar days.

3.3.3 Design and Permit Activities
Include design and permit activities with the necessary conferences and follow-up actions and design
package submission dates. Include the design schedule in the project schedule, showing the
sequence of events involved in carrying out the project design tasks within the specific contract
period. Provide at a detailed level of scheduling sufficient to identify all major design tasks, including
those that control the flow of work. Also include review and correction periods associated with each
item.

3.3.4 Procurement Activities
Include activities associated with the critical submittals and their approvals, procurement, fabrication,
and delivery of long lead materials, equipment, fabricated assemblies, and supplies. Long lead
procurement activities are those with an anticipated procurement sequence of over 90 calendar days.

3.3.5 Mandatory Tasks

Include the following activities/tasks in the initial project schedule and all updates.

a. Submission, review and acceptance of SD-01 Preconstruction Submittals (individual activity for
each).

b. Submission, review and acceptance of features require design completion Submission, review
and acceptance of design packages.

c.  Submission of mechanical/electrical/information systems layout drawings.
d. Long procurement activities
e. Submission and approval of O & M manuals.

f. Submission and approval of as-built drawings.
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g. Submission and approval of data and installed equipment lists.
h.  Submission and approval of testing).
m. Dam commissioning - Functional Performance Testing.
n. Controls testing plan submission.
o. Controls testing.
p. Performance Verification testing.
g. other systems testing, if required.
r.  Contractor's pre-final inspection.
s.  Correction of punch list from Contractor's pre-final inspection.
t.  Owner's pre-final inspection.
u. Correction of punch list from Owner's pre-final inspection.
v.  Final inspection.
3.3.6 Owner Activities
Show Owner and other agency activities that could impact progress. These activities include, but are
not limited to approvals, acceptance, design reviews, environmental permit approvals by State
regulators, inspections, utility tie-in, and Notice to Proceed (NTP) for phasing requirements.
3.3.7 Contract Milestones and Constraints
Milestone activities are to be used for significant project events including, but not limited to, project
phasing, project start and end activities, or interim completion dates. The use of artificial float
constraints such as "zero free float" or "zero total float" are prohibited.
Mandatory constraints that ignore or effect network logic are prohibited. No constrained dates are
allowed in the schedule other than those specified herein. Submit additional constraints to the
Owner’s Representative for approval on a case-by-case basis.

3.3.7.1 Project Start Date Milestone and Constraint

The first activity in the project schedule must be a start milestone titled "NTP Acknowledged," which
must have a "Start on" constraint date equal to the date that the NTP is acknowledged.

3.3.7.2 End Project Finish Milestone and Constraint
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The last activity in the schedule must be a finish milestone titled "End Project."

Constrain the project schedule to the Contract Completion Date in such a way that if the schedule
calculates an early finish, then the float calculation for "End Project" milestone reflects positive float
on the longest path. If the project schedule calculates a late finish, then the "End Project" milestone
float calculation reflects negative float on the longest path. The Owner is under no obligation to
accelerate Owner activities to support a Contractor's early completion.

3.3.7.3 Interim Completion Dates and Constraints

Constrain contractually specified interim completion dates to show negative float when the
calculated late finish date of the last activity in that phase is later than the specified interim
completion date.

3.3.7.3.1 Start Phase

Use a start milestone as the first activity for a project phase. Call the start milestone "Start Phase X"
where "X" refers to the phase of work.

3.3.7.3.2 End Phase

Use a finish milestone as the last activity for a project phase. Call the finish milestone "End Phase X"
where "X" refers to the phase of work.

3.3.8 Calendars

Schedule activities on a Calendar to which the activity logically belongs. Develop calendars to
accommodate any contract defined work period such as a 7-day calendar for Owner Acceptance
activities, concrete cure times, etc. Develop the default Calendar to match the physical work plan
with non-work periods identified including weekends and holidays. Develop seasonal Calendar(s) and
assign to seasonally affected activities as applicable.

If an activity is weather sensitive it should be assigned to a calendar showing non-workdays on a
monthly basis, with the non-workdays selected at random across the weeks of the calendar, using the
anticipated adverse weather delay workdays provided in the Special Contract Clauses Requirements.
Assign non-workdays over a seven-day week as weather records are compiled on seven-day weeks,
which may cause some of the weather-related non-workdays to fall on weekends.

3.3.9 Open Ended Logic

Only two open ended activities are allowed: the first activity "NTP Acknowledged" may have no
predecessor logic, and the last activity -"End Project" may have no successor logic.

Predecessor open ended logic may be allowed in a time impact analyses upon the Owner’s
Representative 's approval.

3.3.10 Default Progress Data Disallowed
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Actual Start and Finish dates must not automatically update with default mechanisms included in the
scheduling software. Updating of the percent complete and the remaining duration of any activity
must be independent functions. Disable program features that calculate one of these parameters
from the other. Activity Actual Start (AS) and Actual Finish (AF) dates assigned during the updating
process must match those dates provided in the Contractor Quality Control Reports. Failure to
document the AS and AF dates in the Daily Quality Control report will result in disapproval of the
Contractor's schedule.

3.3.11 Out-of-Sequence Progress

Activities that have progressed before all preceding logic has been satisfied (Out-of-Sequence
Progress) will be allowed only on a case-by-case basis subject to approval by the Owner’s
Representative. Propose logic corrections to eliminate out of sequence progress or justify not
changing the sequencing for approval prior to submitting an updated project schedule. Address out
of sequence progress or logic changes in the Narrative Report and in the periodic schedule update
meetings.

3.3.12 Added and Deleted Activities
Do not delete activities from the project schedule or add new activities to the schedule without
approval from the Owner’s Representative. Activity ID and description changes are considered new
activities and cannot be changed without Owner’s Representative approval.

3.3.13 Original Durations
Activity Original Durations (OD) must be reasonable to perform the work item. OD changes are
prohibited unless justification is provided
and approved by the Owner’s Representative.

3.3.14 Leads, Lags, and Start to Finish Relationships

Lags must be reasonable as determined by the Owner and not used in place of realistic original
durations, must not be in place to artificially absorb float, or to replace proper schedule logic.

a. Leads (negative lags) are prohibited.
b. Start to Finish (SF) relationships are prohibited.

3.3.15 Retained Logic
Schedule calculations must retain the logic between predecessors and successors ("retained logic"
mode) even when the successor activity(s) starts, and the predecessor activity(s) has not finished
(out-of-sequence progress). Software features that in effect sever the tie between predecessor and
successor activities when the successor has started, and the predecessor logic is not satisfied

("progress override") are not be allowed.

3.3.16 Percent Complete
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Update the percent complete for each activity started, based on the realistic assessment of earned
value. Activities which are complete but for remaining minor punch list work and which do not
restrain the initiation of successor activities may be declared 100 percent complete to allow for
proper schedule management.

3.3.17 Remaining Duration

Update the remaining duration for each activity based on the number of estimated workdays it will
take to complete the activity. Remaining duration may not mathematically correlate with percentage
found under paragraph entitled Percent Complete.

3.3.18 Cost Loading of Closeout Activities
Cost load the "Correction of punch list from Owner pre-final inspection" activity(ies) not less than 1
percent of the present contract value. Activity(ies) may be declared 100 percent complete upon the

Owner's verification of completion and correction of all punch list work identified during Owner pre-
final inspection(s).

3.3.18.1 As-Built Drawings
If there is no separate contract line item (CLIN) for as-built drawings, cost load the "Submission and
approval of as-built drawings" activity not less than $35,000 or 1 percent of the present contract

value, whichever is greater, up to $200,000. Activity will be declared 100 percent complete upon the
Owner's approval.

3.3.18.2 O & M Manuals

Cost load the "Submission and approval of O & M manuals" activity not less than $20,000. Activity
will be declared 100 percent complete upon the Owner's approval of all O & M manuals.

3.3.19 Early Completion Schedule and the Right to Finish Early

An Early Completion Schedule is an Initial Project Schedule (IPS) that indicates all scope of the
required contract work will be completed before the contractually required completion date.

a. No IPSindicating an Early Completion will be accepted without being fully resource-loaded
(including crew sizes and manhours) and the Owner agreeing that the schedule is reasonable
and achievable.

b. The Owner is under no obligation to accelerate work items it is responsible for to ensure that
the early completion is met nor is it responsible to modify incremental funding (if applicable) for
the project to meet the contractor's accelerated work.

3.4 PROJECT SCHEDULE SUBMISSIONS
Provide the submissions as described below. The data, reports, and network diagrams required for

each submission are contained in paragraph SUBMISSION REQUIREMENTS. If the Contractor fails or
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refuses to furnish the information and schedule updates as set forth herein, then the Contractor will
be deemed not to have provided an estimate upon which a progress payment can be made.

Review comments made by the Owner on the schedule(s) do not relieve the Contractor from
compliance with requirements of the Contract Documents.

3.4.1 Preliminary Project Schedule Submission

Within 15 calendar days after the NTP is acknowledged submit the Preliminary Project Schedule
defining the planned operations detailed for the first 90 calendar days for approval. The approved
Preliminary Project Schedule will be used for payment purposes not to exceed 90 calendar days after
NTP. Completely cost load the Preliminary Project Schedule to balance the contract award CLINS
shown on the Price Schedule. The Preliminary Project Schedule may be summary in nature for the
remaining performance period. It must be early start and late finish constrained and logically tied as
specified. The Preliminary Project Schedule forms the basis for the Initial Project Schedule specified
herein and must include all of the required plan and program preparations, submissions and
approvals identified in the contract (for example, Quality Control Plan, Safety Plan, and Environmental
Protection Plan) as well as design activities, planned submissions of all early design packages,
permitting activities, design review conference activities, and other non-construction activities
intended to occur within the first 90 calendar days. Owner acceptance of the associated design
package(s) and all other specified Program and Plan approvals must occur prior to any planned
construction activities. Activity code any activities that are summary in nature after the first 90
calendar days with Bid Item (CLIN) code (BIDI), Responsibility Code (RESP) and Feature of Work code
(FOW).

3.4.2 Initial Project Schedule Submission

Submit the Initial Project Schedule for approval within 42 calendar days after notice to proceed is
issued. The schedule must demonstrate a reasonable and realistic sequence of activities which
represent all work through the entire contract performance period. Include in the design-build
schedule detailed design and permitting activities, including but not limited to identification of
individual design packages, design submission, reviews and conferences; permit submissions and any
required Owner actions; and long lead item acquisition prior to design completion. Also cover in the
initial design-build schedule the entire construction effort with as much detail as is known at the time
but, as a minimum, include all construction start and completion milestones, and detailed
construction activities through the dry-in milestone, including all activity coding and cost loading.
Include the remaining construction, including cost loading, but it may be scheduled summary in
nature. As the design proceeds and design packages are developed, fully detail the remaining
construction activities concurrent with the monthly schedule updating process. Constrain
construction activities by Owner acceptance of associated designs. When the design is complete,
incorporate into the then approved schedule update all remaining detailed construction activities that
are planned to occur after the dry-in milestone. No payment will be made for work items not fully
detailed in the Project Schedule.

3.4.2.1 Design Package Schedule Submission
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With each design package submitted to the Owner, submit a fragnet schedule extracted from the
then current Preliminary, Initial or Updated schedule which covers the activities associated with that
Design Package including construction, procurement and permitting activities.

3.4.3 Periodic Schedule Updates

Update the Project Schedule on a regular basis, monthly at a minimum. Provide a draft Periodic
Schedule Update for review at the schedule update meetings as prescribed in the paragraph
PERIODIC SCHEDULE UPDATE MEETINGS. These updates will enable the Owner to assess Contractor's
progress. Update the schedule to include detailed construction activities as the design progresses,
but not later than the submission of the final un-reviewed design submission for each separate design
package. The Owner’s Representative may require submission of detailed schedule activities for any
distinct construction that is started prior to submission of a final design submission if such activity is
authorized.

a. Update information including Actual Start Dates (AS), Actual Finish Dates (AF), Remaining
Durations (RD), and Percent Complete is subject to the approval of the Owner at the meeting.

b. AS and AF dates must match the date(s) reported on the Contractor's Quality Control Report for
an activity start or finish.

3.5 SUBMISSION REQUIREMENTS

Submit the following items for the Preliminary Schedule, Initial Schedule, and every Periodic Schedule
Update throughout the life of the project:

3.5.1 Narrative Report

Provide a Narrative Report with each schedule submission. The Narrative Report is expected to
communicate to the Owner the thorough analysis of the schedule output and the plans to
compensate for any problems, either current or potential, which are revealed through that analysis.
Include the following information as minimum in the Narrative Report:

a. ldentify and discuss the work scheduled to start in the next update period.

b. Adescription of activities along the two most critical paths where the total float is less than or
equal to 20 workdays.

c.  Adescription of current and anticipated problem areas or delaying factors and their impact and
an explanation of corrective actions taken or required to be taken.

d. Identify and explain why activities based on their calculated late dates should have either
started or finished during the update period but did not.

e. Identify and discuss all schedule changes by activity ID and activity name including what
specifically was changed and why the change was needed. Include at a minimum new and
deleted activities, logic changes, duration changes, calendar changes, lag changes, resource
changes, and actual start and finish date changes.

Project Schedule Section 01 32 01 Page 10





Phase Il Repairs to Lake Manatee Dam July 2021

f. Identify and discuss out-of-sequence work.
3.5.2 Schedule Reports

The format, filtering, organizing and sorting for each schedule report will be as directed by the
Owner’s Representative. Typically, reports contain Activity Numbers, Activity Description, Original
Duration, Remaining Duration, Early Start Date, Early Finish Date, Late Start Date, Late Finish Date,
Total Float, Actual Start Date, Actual Finish Date, and Percent Complete. Provide the reports
electronically in .pdf format. Provide two set(s) of hardcopy reports with each pay request. The
following lists typical reports that will be requested:

3.5.3.1 Activity Report
List of all activities sorted according to activity number.
3.5.3.2 Logic Report

List of detailed predecessor and successor activities for every activity in ascending order by activity
number.

3.5.3.3 Total Float Report

A list of all incomplete activities sorted in ascending order of total float. List activities which have the
same amount of total float in ascending order of Early Start Dates. Do not show completed activities
on this report.

3.5.3.4 Earnings Report by CLIN

A compilation of the Total Earnings on the project from the NTP to the data date, which reflects the
earnings of activities based on the agreements made in the schedule update meeting defined herein.
Provided a complete schedule update has been furnished, this report serves as the basis of
determining progress payments. Group activities by CLIN number and sort by activity number.
Provide a total CLIN percent earned value, CLIN percent complete, and project percent complete. The
printed report must contain the following for each activity: the Activity Number, Activity Description,
Original Budgeted Amount, Earnings to Date, Earnings this period, Total Quantity, Quantity to Date,
and Percent Complete (based on cost).

3.5.3.5 Schedule Log
Provide a Scheduling/Leveling Report generated from the current project schedule being submitted.
3.5.4 Network Diagram
The Network Diagram is required for the Preliminary, Initial and Periodic Updates. Depict and display
the order and interdependence of activities and the sequence in which the work is to be

accomplished. The Owner’s Representative will use, but is not limited to, the following conditions to
review compliance with this paragraph:
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3.5.4.1 Continuous Flow

Show a continuous flow from left to right with no arrows from right to left. Show the activity number,
description, duration, and estimated earned value on the diagram.

3.5.4.2 Project Milestone Dates

Show dates on the diagram for start of project, any contract required interim completion dates, and
contract completion dates.

3.5.4.3 Critical Path
Show all activities on the critical path. The critical path is defined as the longest path.
3.5.4.4 Banding

Organize activities using the WBS or as otherwise directed to assist in the understanding of the
activity sequence. Typically, this flow will group activities by major elements of work, category of
work, work area and/or responsibility.

3.5.4.5 Cash Flow / Schedule Variance Control (SVC) Diagram

With each schedule submission, provide a SVC diagram showing 1) Cash Flow S-Curves indicating
planned project cost based on projected early and late activity finish dates, and 2) Earned Value to-
date.

3.6 PERIODIC SCHEDULE UPDATE
3.6.1 Periodic Schedule Update Meetings

Conduct periodic schedule update meetings for the purpose of reviewing the proposed Periodic
Schedule Update, Narrative Report, Schedule Reports, and progress payment. Conduct meetings at
least monthly within five days of the proposed schedule data date. Provide a computer with the
scheduling software loaded and a projector which allows all meeting participants to view the
proposed schedule during the meeting. The Contractor's authorized scheduler must organize, group,
sort, filter, perform schedule revisions as needed and review functions as requested by the
Contractor, Engineer and/or Owner. The meeting is a working interactive exchange which allows the
Owner and Contractor the opportunity to review the updated schedule on a real time and interactive
basis. The meeting will last no longer than 8 hours. Provide a draft of the proposed narrative report
and schedule data file to the Owner a minimum of two workdays in advance of the meeting. The
Contractor's Project Manager and scheduler must attend the meeting with the authorized
representative of the Owner’s Representative. Superintendents, foremen and major subcontractors
must attend the meeting as required to discuss the project schedule and work. Following the periodic
schedule update meeting, make corrections to the draft submission. Include only those changes
approved by the Owner in the submission and invoice for payment.
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3.6.2 Update Submission Following Progress Meeting

Submit the complete Periodic Schedule Update of the Project Schedule containing all approved
progress, revisions, and adjustments, pursuant to paragraph SUBMISSION REQUIREMENTS not later
than 4 work days after the periodic schedule update meeting.

3.7 WEEKLY PROGRESS MEETINGS

Conduct a weekly meeting with the Owner (or as otherwise mutually agreed to) between the
meetings described in paragraph entitled PERIODIC SCHEDULE UPDATE MEETINGS for the purpose of
jointly reviewing the actual progress of the project as compared to the as planned progress and to
review planned activities for the upcoming three weeks. Use the current approved schedule update
for the purposes of this meeting and for the production and review of reports. At the weekly
progress meeting, address the status of RFls, RFPs and Submittals.

Contractor shall provide the following schedule during the weekly progress meetings:
e Current baseline schedule for the overall project
o 3-Week look ahead

3.8 REQUESTS FOR TIME EXTENSIONS

Provide a justification of delay to the Owner’s Representative in accordance with the contract
provisions and clauses for approval within 10 days of a delay occurring. Also prepare a time impact
analysis for each Owner request for proposal (RFP) to justify time extensions.

3.8.1 Justification of Delay

Provide a description of the event(s) that caused the delay and/or impact to the work. As part of the
description, identify all schedule activities impacted. Show that the event that caused the
delay/impact was the responsibility of the Owner. Provide a time impact analysis that demonstrates
the effects of the delay or impact on the project completion date or interim completion date(s).
Evaluate multiple impacts chronologically; each with its own justification of delay. With multiple
impacts consider any concurrency of delay. A time extension and the schedule fragnet becomes part
of the project schedule and all future schedule updates upon approval by the Owner’s
Representative.

3.8.2 Time Impact Analysis (Prospective Analysis)

Prepare a time impact analysis for approval by the Owner’s Representative based on industry
standard AACE 52R-06. Utilize a copy of the last approved schedule prior to the first day of the
impact or delay for the time impact analysis. If Owner’s Representative determines the time frame
between the last approved schedule and the first day of impact is too great, prepare an interim
updated schedule to perform the time impact analysis. Unless approved by the Owner’s
Representative, no other changes may be incorporated into the schedule being used to justify the
time impact.

3.8.3 Forensic Schedule Analysis (Retrospective Analysis)

Project Schedule Section 01 32 01 Page 13





Phase Il Repairs to Lake Manatee Dam July 2021

Prepare an analysis for approval by the Owner’s Representative based on industry standard AACE
29R-03.

3.8.4 Fragmentary Network (Fragnet)

Prepare a proposed fragnet for time impact analysis consisting of a sequence of new activities that
are proposed to be added to the project schedule to demonstrate the influence of the delay or impact
to the project's contractual dates. Clearly show how the proposed fragnet is to be tied into the
project schedule including all predecessors and successors to the fragnet activities. The proposed
fragnet must be approved by the Owner’s Representative prior to incorporation into the project
schedule.

3.8.5 Time Extension

The Owner’s Representative must approve the Justification of Delay including the time impact
analysis before a time extension will be granted. No time extension will be granted unless the delay
consumes all available Project Float and extends the projected finish date ("End Project" milestone)
beyond the Contract Completion Date. The time extension will be in calendar days.

Actual delays that are found to be caused by the Contractor's own actions, which result in a
calculated schedule delay will not be a cause for an extension to the performance period, completion
date, or any interim milestone date.

3.8.6 Impact to Early Completion Schedule

No extended overhead will be paid for delay prior to the original Contract Completion Date for an
Early Completion IPS unless the Contractor actually performed work in accordance with that Early
Completion Schedule. The Contractor must show that an early completion was achievable had it not
been for the impact.

3.9 FAILURE TO ACHIEVE PROGRESS

Should the progress fall behind the approved project schedule for reasons other than those that are
excusable within the terms of the contract, the Owner’s Representative may require provision of a
written recovery plan for approval. The plan must detail how progress will be made-up to include
which activities will be accelerated by adding additional crews, longer work hours, extra workdays,
etc.

3.9.1 Artificially Improving Progress

Artificially improving progress by means such as, but not limited to, revising the schedule logic,
modifying or adding constraints, shortening activity durations, or changing calendars in the project
schedule is prohibited. Indicate assumptions made and the basis for any logic, constraint, duration
and calendar changes used in the creation of the recovery plan. Any additional resources, manpower,
or daily and weekly work hour changes proposed in the recovery plan must be evident at the work
site and documented in the daily report along with the Schedule Narrative Report.
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3.9.2 Failure to Perform
Failure to perform work and maintain progress in accordance with the supplemental recovery plan
may result in an interim and final unsatisfactory performance rating and may result in corrective
action directed by the Owner’s Representative pursuant to the contract documents, and other
contract provisions.

3.9.3 Recovery Schedule
Should the Owner’s Representative find it necessary, submit a recovery schedule.

3.10 OWNERSHIP OF FLOAT
Except for the provision given in the paragraph IMPACT TO EARLY COMPLETION SCHEDULE, float
available in the schedule, at any time, may not be considered for the exclusive use of either the
Owner or the Contractor including activity and/or project float. Activity float is the number of
workdays that an activity can be delayed without causing a delay to the "End Project" finish
milestone. Project float (if applicable) is the amount of workdays between the projected early finish
and the contract completion date milestone.

3.11 PRIMAVERA P6 MANDATORY REQUIREMENTS
If Primavera P6 is being used, request a backup file template (.xer) from the Owner, if one is available,
prior to building the schedule. The following settings are mandatory and required in all schedule
submissions to the Owner:
a. Activity Codes must be Project Level, not Global or EPS level.
b. Calendars must be Project Level, not Global or Resource level.
c.  Activity Duration Types must be set to "Fixed Duration & Units".

d. Percent Complete Types must be set to "Physical".

e. Time Period Admin Preferences must remain the default "10.0 hr/day, 50 hr/week, 200
hr/month, 2400 hr/year". Set Calendar Work Hours/Day to 10.0 Hour days.

f.  Set Schedule Option for defining Critical Activities to "Longest Path".

g. Set Schedule Option for defining progressed activities to "Retained Logic".

h.  Set up cost loading using a single lump sum labor resource. The Price/Unit must be S1/hr,
Default Units/Time must be "8h/d", and settings "Auto Compute Actuals" and "Calculate costs

from units" selected.

i Activity ID's must not exceed 10 characters.
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j. Activity Names must have the most defining and detailed description within the first 30
characters.

-- End of Section --
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SECTION 01 33 00

SUBMITTAL PROCEDURES

PART 1 GENERAL
1.1 SUMMARY
1.1.1 Submittal Information

The Owner’s Representative may request submittals in addition to those specified when deemed
necessary to adequately describe the work covered in the respective sections. Each submittal is to be
complete and in sufficient detail to allow ready determination of compliance with contract
requirements.

Units of weights and measures used on all submittals are to be the same as those used in the contract
drawings.

1.1.2 Project Type

The Contractor's Quality Control (CQC) System Manager are to check and approve all items before
submittal and stamp, sign, and date indicating action taken. Proposed deviations from the contract
requirements are to be clearly identified. Include within submittals items such as: Contractor's,
manufacturer's, or fabricator's drawings; descriptive literature including (but not limited to) catalog
cuts, diagrams, operating charts or curves; test reports; test cylinders; samples; O&M manuals
(including parts list); certifications; warranties; and other such required submittals.

The Contractor and the Designer of Record (DOR), if applicable, are to check and approve all items
before submittal and stamp, sign, and date indicating action taken. Proposed deviations from the
contract requirements are to be clearly identified. Include within submittals items such as:
Contractor's, manufacturer's, or fabricator's drawings; descriptive literature including (but not limited
to) catalog cuts, diagrams, operating charts or curves; test reports; test cylinders; samples; O&M
manuals (including parts list); certifications; warranties; and other such required submittals.

1.1.3 Submission of Submittals
Schedule and provide submittals requiring Owner approval before acquiring the material or
equipment covered thereby. Pick up and dispose of samples not incorporated into the work in
accordance with manufacturer's Safety Data Sheets (SDS) and in compliance with existing laws and
regulations.

1.2 DEFINITIONS

1.2.1 Submittal Descriptions (SD)

Submittal requirements are specified in the technical sections. Examples and descriptions of
submittals identified by the Submittal Description (SD) numbers and titles follow:
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Submittals that are required prior to or commencing with the start of work on site. Submittals that are
required prior to or at the start of construction (work) or the next major phase of the construction on a
multiphase contract.

e Construction Work Plan

e Design Quality Control Plan

e Environmental Management Plan
e Traffic Control Plan

e Material Management Plan

e Waste Management Plan

e Site Temporary Facilities Plan

e  Utility Outage Requests

e  Utility Connection Requests

Certificates of Insurance

Surety Bonds

List of Proposed Subcontractors

List of Proposed Products

Submittal Register

Schedule of Prices or Earned Value Report
Request for Information (RFI) form
Lightening Plan

Power Supply Plan

e Non-Potable Water Plan
e (Qualifications of Contractor’s Surveyor (Licensed in the State of Florida Board of Professional
Engineers and Surveyors)

e Project Schedule using Primavera including Construction Phasing Plan

e Quality Control Management Plan
e Inspection and Test Plan

Health and Safety Management Plan
- Included in this plan should be the qualifications of the fulltime Safety Manager that will be
assigned to the project by the Contractor. The Safety Manager shall be familiar with the
following fields of construction:

(0]

O O O0OO0OO0OOo

Cofferdams

Work near water

Work in water

Work underwater

Earthwork

Heavy Lifting

Cranes (land and barge based)

Submittal Procedure Section 01 33 00

Emergency Shutdown Plan for Hurricane, Tropical Storm or Heavy Rainfall Event
Health and Safety Management Plan
Construction Schedule (Primavera)
Contractor Quality Control Plan
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Piling Operations

Welding Operations

Confined Space

Other fields as necessary to complete the work described in these contract documents

O O OO

Each of the previous listed documents and those not yet identified shall be updated as needed
throughout the project.

SD-02 Shop Drawings
Drawings, diagrams and schedules specifically prepared to illustrate some portion of the work.

Diagrams and instructions from a manufacturer or fabricator for use in producing the product and as
aids to the Contractor for integrating the product or system into the project.

Drawings prepared by or for the Contractor to show how multiple systems and interdisciplinary work
will be coordinated.

SD-03 Product Data

Catalog cuts, illustrations, schedules, diagrams, performance charts, instructions and brochures
illustrating size, physical appearance and other characteristics of materials, systems or equipment for
some portion of the work.

Samples of warranty language when the contract requires extended product warranties.

SD-04 Samples

Fabricated or unfabricated physical examples of materials, equipment or workmanship that illustrate
functional and aesthetic characteristics of a material or product and establish standards by which the

work can be judged.

Color samples from the manufacturer's standard line (or custom color samples if specified) to be used in
selecting or approving colors for the project.

Field samples and mock-ups constructed on the project site establish standards ensuring work can be
judged. Includes assemblies or portions of assemblies that are to be incorporated into the project and
those that will be removed at conclusion of the work.

SD-05 Design Data

Design calculations, mix designs, analyses or other data pertaining to a part of work.

Design submittals, design substantiation submittals and extensions of design submittals.

SD-06 Test Reports
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Report signed by authorized official of testing laboratory that a material, product or system identical to
the material, product or system to be provided has been tested in accord with specified requirements.
Unless specified in another section, testing must have been within three years of date of contract award
for the project.

Report that includes findings of a test required to be performed on an actual portion of the work or
prototype prepared for the project before shipment to job site.

Report that includes finding of a test made at the job site or on sample taken from the job site, on
portion of work during or after installation.

Investigation reports

Daily logs and checklists

Final acceptance test and operational test procedure

SD-07 Certificates

Statements printed on the manufacturer's letterhead and signed by responsible officials of
manufacturer of product, system or material attesting that the product, system, or material meets
specification requirements. Must be dated after award of project contract and clearly name the project.
Document required of Contractor, or of a manufacturer, supplier, installer or Subcontractor through
Contractor. The document purpose is to further promote the orderly progression of a portion of the
work by documenting procedures, acceptability of methods, or personnel qualifications.

Confined space entry permits

Text of posted operating instructions

SD-08 Manufacturer's Instructions

Preprinted material describing installation of a product, system or material, including special notices and
(SDS)concerning impedances, hazards and safety precautions.

SD-10 Operation and Maintenance Data
Data provided by the manufacturer, or the system provider, including manufacturer's help and product
line documentation, necessary to maintain and install equipment, for operating and maintenance use by

facility personnel.

Data required by operating and maintenance personnel for the safe and efficient operation,
maintenance and repair of the item.

Data incorporated in an operations and maintenance manual or control system.
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SD-11 Closeout Submittals

Documentation to record compliance with technical or administrative requirements or to establish an
administrative mechanism.

Submittals required for Guiding Principle Validation (GPV) or Third Party Certification (TPC).
Special requirements necessary to properly close out a construction contract. For example, Record
Drawings and as-built drawings. Also, submittal requirements necessary to properly close out a major
phase of construction on a multi-phase contract.
1.2.2 Approving Authority
Office or designated person authorized to approve the submittal.
1.2.3 Work
As used in this section, on-site and off-site construction required by contract documents, including
labor necessary to produce submittals, construction, materials, products, equipment, and systems
incorporated or to be incorporated in such construction. In exception, excludes work to produce SD-
01 submittals.
1.3 SUBMITTALS
Owner approval is required for submittals with a "G" or "S" classification. Submittals not having a "G"
or “S” classification are for information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Owner. Submit the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Submittal Register; G
1.4 SUBMITTAL CLASSIFICATION

1.4.1 Owner Approved

Owner approval is required for extensions of design, critical materials, variations, equipment whose
compatibility with the entire system must be checked, and other items as designated by the Owner.

Owner approval is required for any variations from the Solicitation or the Accepted Proposal and for
other items as designated by the Owner.

Within the terms of the Contract Clause SPECIFICATIONS AND DRAWINGS FOR CONSTRUCTION,
submittals are considered to be "shop drawings."

1.4.2 Design-Build Submittal Classifications
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1.4.2.1 Designer of Record Approved (DA)

Designer of Record (DOR) approval is required for extensions of design; critical materials; any
variations from the Solicitation, the Accepted Proposal, or the completed design; equipment whose
compatibility with the entire system must be checked; and other items as designated by the Owner’s
Representative. Provide the Owner with the number of copies designated hereinafter of all DOR
approved submittals. The Owner may review any or all Designer of Record approved submittals for
conformance with the Solicitation, the Accepted Proposal, and the completed design. The Owner will
review all submittals designated as varying from the Solicitation or Accepted Proposal, as described
below. Generally, list design submittals under SD-05 Design Data.

1.4.2.2 Owner Conformance Review of Design (CR)

The Owner will review all intermediate and final design submittals for conformance with the technical
requirements of the Solicitation. Review will be only for conformance with the applicable codes,
standards, and contract requirements.

1.4.2.3 Designer of Record Approved/ Owner Conformance Review (DA/CR)
1.4.2.3.1 Variations from the Accepted Design

DOR approval and the Owner's concurrence are required for any proposed variation from the
accepted design that still complies with the contract before the Contractor is authorized to proceed
with material acquisition or installation. If necessary, to facilitate the project schedule, before official
submission to the Owner, the Contractor and the DOR may discuss with the Owner’s Representative a
submittal proposing a variation. However, the Owner reserves the right to review the submittal
before providing an opinion. In any case, the Owner will not formally agree to or provide a
preliminary opinion on any variation without the DOR's approval or recommended approval. The
Owner reserves the right to reject any design, variation that may affect furniture, furnishings,
equipment selections, or operational decisions that were made, based on the reviewed and
concurred design.

1.4.2.3.2 Substitutions

Unless prohibited or otherwise provided for elsewhere in the contract, where the Accepted Proposal
named products, systems, materials or equipment by manufacturer, brand name, model number, or
other specific identification, and the Contractor desires to substitute a manufacturer or model after
award, submit a requested substitution for Owner concurrence. Include substantiation, through
identifying information and the DOR's approval, that the substitute meets the contract requirements
and that it is equal in function, performance, quality, and salient features to that in the accepted
contract proposal. If the contract otherwise prohibits substitutions of equal named products,
systems, materials or equipment by manufacturer, brand name, model number or other specific
identification, the request is considered a "variation" to the contract.

1.4.3 For Information Only

Submittals not requiring Owner approval will be for information only.

Submittal Procedure Section 01 33 00 Page 7





Phase Il Repairs to Lake Manatee Dam July 2021

1.4.4 Sustainability Reporting Submittals (S)

Submittals for Guiding Principle Validation (GPV) or Third Party Certification (TPC) are indicated with
an "S" designation. These submittals are for information only.

Schedule submittals for these items throughout the course of construction as provided; do not wait
until closeout.

1.5 FORWARDING SUBMITTALS REQUIRING OWNER APPROVAL

As soon as practicable after award of contract, and before procurement or fabrication, forward to the
Engineer: submittals required in the technical sections of this specification, including shop drawings,
product data and samples. In addition, forward a copy of the submittals to the Owner’s
Representative.

1.5.1 O&M Data

Submit data specified for a given item within 30 calendar days after the item is delivered to the
contract site.

In the event the Contractor fails to deliver O&M data within the time limits specified, the Owner’s
Representative may withhold from progress payments 50 percent of the price of the items to which
such O&M data apply.

1.6 PREPARATION

1.6.1 Transmittal Form

Transmit each submittal, except sample installations and sample panels to the office of the approving
authority using the transmittal form prescribed by the Owner’s Representative. Include all
information prescribed by the transmittal form and required in paragraph IDENTIFYING SUBMITTALS.
Use the submittal transmittal forms to record actions regarding samples.

Exercise special care to ensure proper listing of the specification paragraph and sheet number of the
contract drawings pertinent to the data submitted for each item.

1.6.2 Identifying Submittals

The Contractor's Quality Control Manager approving authority must prepare, review and stamp
submittals, including those provided by a subcontractor, before submittal to the Owner.

Identify submittals, except sample installations and sample panels, with the following information
permanently adhered to or noted on each separate component of each submittal and noted on
transmittal form. Mark each copy of each submittal identically, with the following:

a. Project title and location

b.  Construction contract number
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c.  Dates of the drawings and revisions

d. Name, address, and telephone number of Subcontractor, supplier, manufacturer, and any other
Subcontractor associated with the submittal.

e. Section number of the specification by which submittal is required
f.  Submittal description (SD) number of each component of submittal

g. Foraresubmission, add alphabetic suffix on submittal description, for example, submittal 18
would become 18A, to indicate resubmission

h.  Product identification and location in project.

1.6.3 Submittal Format

1.6.3.1 Format of SD-01 Preconstruction Submittals
When the submittal includes a document that is to be used in the project, or is to become part of the
project record, other than as a submittal, do not apply the Contractor's approval stamp to the
document itself, but to a separate sheet accompanying the document.
Provide data in the unit of measure used in the contract documents.

1.6.3.2 Format for SD-02 Shop Drawings
Provide shop drawings not less than 8 1/2 by 11 inches nor more than 30 by 42 inches, except for full-
size patterns or templates. Prepare drawings to accurate size, with scale indicated, unless another
form is required. Ensure drawings are suitable for reproduction and of a quality to produce clear,

distinct lines and letters, with dark lines on a white background.

a. Include the nameplate data, size, and capacity on drawings. Also include applicable federal,
military, industry, and technical society publication references.

b. Dimension drawings, except diagrams and schematic drawings. Prepare drawings
demonstrating interface with other trades to scale. Use the same unit of measure for shop
drawings as indicated on the contract drawings. Identify materials and products for work

shown.

Present shop drawings sized 8 1/2 by 11 inches as part of the bound volume for submittals. Present
larger drawings in sets. Submit an electronic copy of drawings in PDF format.

1.6.3.2.1 Drawing ldentification

Include on each drawing the drawing title, number, date, and revision numbers and dates, in addition
to information required in paragraph IDENTIFYING SUBMITTALS.
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Number drawings in a logical sequence. Each drawing is to bear the number of the submittal in a
uniform location next to the title block. Place the Owner contract number in the margin, immediately
below the title block, for each drawing.

1.6.3.3 Format of SD-03 Product Data

Present product data submittals for each section as a complete, bound volume. Include a table of
contents, listing the page and catalog item numbers for product data.

Indicate, by prominent notation, each product that is being submitted; indicate the specification
section number and paragraph number to which it pertains.

1.6.3.3.1 Product Information

Supplement product data with material prepared for the project to satisfy the submittal requirements
where product data does not exist. Identify this material as developed specifically for the project,
with information and format as required for submission of SD-07 Certificates.

Provide product data in units used in the Contract documents. Where product data are included in
preprinted catalogs with another unit, submit the dimensions in contract document units, on a
separate sheet.

1.6.3.3.2 Standards

Where equipment or materials are specified to conform to industry or technical-society reference
standards of such organizations as the American National Standards Institute (ANSI), ASTM
International (ASTM), National Electrical Manufacturer's Association (NEMA), Underwriters
Laboratories (UL), or Association of Edison Illuminating Companies (AEIC), submit proof of such
compliance. The label or listing by the specified organization will be acceptable evidence of
compliance. In lieu of the label or listing, submit a certificate from an independent testing
organization, competent to perform testing, and approved by the Owner’s Representative. State on
the certificate that the item has been tested in accordance with the specified organization's test
methods and that the item complies with the specified organization's reference standard.

1.6.3.3.3 Data Submission
Collect required data submittals for each specific material, product, unit of work, or system into a
single submittal that is marked for choices, options, and portions applicable to the submittal. Mark
each copy of the product data identically. Partial submittals will [not] be accepted for expedition of
the construction effort.
Submit the manufacturer's instructions before installation.

1.6.3.4 Format of SD-04 Samples

1.6.3.4.1 Sample Characteristics
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Furnish samples in the following sizes, unless otherwise specified or unless the manufacturer has
prepackaged samples of approximately the same size as specified:

a. Sample of Equipment or Device: Full size.
b. Sample of Materials Less Than 2 by 3 inches: Built up to 8 1/2 by 11 inches.

c.  Sample of Materials Exceeding 8 1/2 by 11 inches: Cut down to 8 1/2 by 11 inches and adequate
to indicate color, texture, and material variations.

d. Sample of Linear Devices or Materials: 10 inch length or length to be supplied, if less than 10
inches. Examples of linear devices or materials are conduit and handrails.

e. Sample Volume of Nonsolid Materials: Pint. Examples of nonsolid materials are sand and paint.

f. Color Selection Samples: 2 by 4 inches. Where samples are specified for selection of color,
finish, pattern, or texture, submit the full set of available choices for the material or product
specified. Sizes and quantities of samples are to represent their respective standard unit.

g. Sample Panel: 4 by 4 feet.

h. Sample Installation: 100 square feet.

1.6.3.4.2 Sample Incorporation

Reusable Samples: Incorporate returned samples into work only if so specified or indicated.
Incorporated samples are to be in undamaged condition at the time of use.

Recording of Sample Installation: Note and preserve the notation of any area constituting a sample
installation but remove the notation at the final clean-up of the project.

1.6.3.4.3 Comparison Sample
Samples Showing Range of Variation: Where variations in color, finish, pattern, or texture are
unavoidable due to nature of the materials, submit sets of samples of not less than three units
showing extremes and middle of range. Mark each unit to describe its relation to the range of the

variation.

When color, texture, or pattern is specified by naming a particular manufacturer and style, include
one sample of that manufacturer and style, for comparison.

1.6.3.5 Format of SD-05 Design Data

Provide design data and certificates on 8 1/2 by 11-inch paper. Provide a bound volume for
submittals containing numerous pages.

1.6.3.6 Format of SD-06 Test Reports
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Provide reports on 8 1/2 by 11-inch paper in a complete bound volume.

By prominent notation, indicate each report in the submittal. Indicate the specification number and
paragraph number to which each report pertains.

1.6.3.7 Format of SD-07 Certificates

Provide design data and certificates on 8 1/2 by 11-inch paper. Provide a bound volume for
submittals containing numerous pages.

1.6.3.8 Format of SD-08 Manufacturer's Instructions

Present manufacturer's instructions submittals for each section as a complete, bound volume.
Include the manufacturer's name, trade name, place of manufacture, and catalog model or number
on product data. Also include applicable federal, military, industry, and technical-society publication
references. If supplemental information is needed to clarify the manufacturer's data, submit it as
specified for SD-07 Certificates.

Submit the manufacturer's instructions before installation.

1.6.3.8.1 Standards
Where equipment or materials are specified to conform to industry or technical-society reference
standards of such organizations as the American National Standards Institute (ANSI), ASTM
International (ASTM), National Electrical Manufacturer's Association (NEMA), Underwriters
Laboratories (UL), or Association of Edison Illluminating Companies (AEIC), submit proof of such
compliance. The label or listing by the specified organization will be acceptable evidence of
compliance. In lieu of the label or listing, submit a certificate from an independent testing
organization, competent to perform testing, and approved by the Owner’s Representative. State on
the certificate that the item has been tested in accordance with the specified organization's test
methods and that the item complies with the specified organization's reference standard.

1.6.3.9 Format of SD-09 Manufacturer's Field Reports

Provide reports on 8 1/2 by 11-inch paper in a complete bound volume.

By prominent notation, indicate each report in the submittal. Indicate the specification number and
paragraph number to which each report pertains.

1.6.3.10 Format of SD-10 Operation and Maintenance Data (0O&M)

Comply with the requirements specified in Section 01 78 23 OPERATION AND MAINTENANCE DATA
for O&M Data format.

1.6.3.11 Format of SD-11 Closeout Submittals
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When the submittal includes a document that is to be used in the project or is to become part of the
project record, other than as a submittal, do not apply the Contractor's approval stamp to the
document itself, but to a separate sheet accompanying the document.

Provide data in the unit of measure used in the contract documents.
1.6.4 Source Drawings for Shop Drawings
1.6.4.1 Source Drawings

The entire set of source drawing files (DWG) will not be provided to the Contractor. Request the
specific Drawing Number for the preparation of shop drawings. Only those drawings requested to
prepare shop drawings will be provided. These drawings are provided only after award.

1.6.4.2 Terms and Conditions

Data contained on these electronic files must not be used for any purpose other than as a
convenience in the preparation of construction data for the referenced project. Any other use or
reuse is at the sole risk of the Contractor and without liability or legal exposure to the Owner. The
Contractor must make no claim and waives to the fullest extent permitted by law any claim or cause
of action of any nature against the Owner, its agents, or its subconsultants that may arise out of or in
connection with the use of these electronic files. The Contractor must, to the fullest extent permitted
by law, indemnify and hold the Owner harmless against all damages, liabilities, or costs, including
reasonable attorney's fees and defense costs, arising out of or resulting from the use of these
electronic files.

These electronic source drawing files are not construction documents. Differences may exist
between the source drawing files and the corresponding construction documents. The Owner makes
no representation regarding the accuracy or completeness of the electronic source drawing files, nor
does it make representation to the compatibility of these files with the Contractor hardware or
software. The Contractor is responsible for determining if any conflict exists. In the event that a
conflict arises between the signed and sealed construction documents prepared by the Owner and
the furnished source drawing files, the signed and sealed construction documents govern. Use of
these source drawing files does not relieve the Contractor of the duty to fully comply with the
contract documents, including and without limitation the need to check, confirm and coordinate the
work of all contractors for the project. If the Contractor uses, duplicates or modifies these electronic
source drawing files for use in producing construction data related to this contract, remove all
previous indication of ownership (seals, logos, signatures, initials and dates).

1.6.5 Electronic File Format

Provide submittals in electronic format, with the exception of material samples required for SD-04
Samples items. In addition to the electronic submittal, provide three hard copies of the submittals.
Compile the submittal file as a single, complete document, to include the Transmittal Form described
within. Name the electronic submittal file specifically according to its contents and coordinate the file
naming convention with the Owner’s Representative. Electronic files must be of sufficient quality
that all information is legible. Use PDF as the electronic format, unless otherwise specified or
directed by the Owner’s Representative. Generate PDF files from original documents with bookmarks
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so that the text included in the PDF file is searchable and can be copied. If documents are scanned,
optical character resolution (OCR) routines are required. Index and bookmark files exceeding 30
pages to allow efficient navigation of the file. When required, the electronic file must include a valid
electronic signature or a scan of a signature.
Contractor shall submit all submittals through Lake Manatee’s E-Builder project control system.
Contractor shall also submit an email to the Owner’s Representative stating the number and name of
the submittal and verification that the document(s) were uploaded and accepted in the E-Builder
system.

1.7 QUANTITY OF SUBMITTALS

1.7.1 Number of SD-01 Preconstruction Submittal Copies
Unless otherwise specified, submit three sets of administrative submittals.

1.7.2 Number of SD-02 Shop Drawing Copies
Unless otherwise specified, submit three sets of submittals of shop drawings requiring review and
approval by a QC organization. Submit seven copies of shop drawings requiring review and approval
by the Owner’s Representative.

1.7.3 Number of SD-03 Product Data Copies
Submit in compliance with quantity requirements specified for shop drawings.

1.7.4 Number of SD-04 Samples
a. Submit two samples, or two sets of samples showing the range of variation, of each required

item. One approved sample or set of samples will be retained by the approving authority and

one will be returned to the Contractor.

b. Submit one sample panel or provide one sample installation where directed. Include
components listed in the technical section or as directed.

c.  Submit one sample installation, where directed.
d. Submit one sample of nonsolid materials.
1.7.5 Number of SD-05 Design Data Copies
Submit in compliance with quantity requirements specified for shop drawings.
1.7.6 Number of SD-06 Test Report Copies
Submit in compliance with quantity and quality requirements specified for shop drawings, other than

field test results that will be submitted with QC reports.
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1.7.7 Number of SD-07 Certificate Copies

Submit in compliance with quantity requirements specified for shop drawings.
1.7.8 Number of SD-08 Manufacturer's Instructions Copies

Submit in compliance with quantity requirements specified for shop drawings.
1.7.9 Number of SD-09 Manufacturer's Field Report Copies

Submit in compliance with quantity and quality requirements specified for shop drawings other than
field test results that will be submitted with QC reports.

1.7.10 Number of SD-10 Operation and Maintenance Data Copies

Submit three copies of O&M data to the Owner’s Representative for review and approval.
1.7.11 Number of SD-11 Closeout Submittals Copies

Unless otherwise specified, submit three sets of administrative submittals.
1.8 INFORMATION ONLY SUBMITTALS

Submittals without a "G" designation must be certified by the QC manager and submitted to the
Owner’s Representative for information-only. Approval of the Owner’s Representative is not required
on information only submittals. The Owner’s Representative will mark "receipt acknowledged" on
submittals for information and will return only the transmittal cover sheet to the Contractor.
Normally, submittals for information only will not be returned. However, the Owner reserves the
right to return unsatisfactory submittals and require the Contractor to resubmit any item found not to
comply with the contract. This does not relieve the Contractor from the obligation to furnish material
conforming to the plans and specifications; will not prevent the Owner’s Representative from
requiring removal and replacement of nonconforming material incorporated in the work; and does
not relieve the Contractor of the requirement to furnish samples for testing by the Owner laboratory
or for check testing by the Owner in those instances where the technical specifications so prescribe.
For Design-Build construction, the Owner will retain two copies of information-only submittals.

1.9 PROJECT SUBMITTAL REGISTER AND DATABASE

A sample Project Submittal Register showing items of equipment and materials for when submittals
are required by the specifications is provided as "Appendix A - Submittal Register."

1.9.1 Submittal Management
Contractor is to utilize Manatee County’s E-Builder to submit and track all submittals.
1.9.2 Design-Build Submittal Register

Contractor is to utilize Manatee County’s E-Builder to submit and track all submittals.

Submittal Procedure Section 01 33 00 Page 15





Phase Il Repairs to Lake Manatee Dam July 2021

1.9.3 Preconstruction Use of Submittal Register

Contractor is to utilize Manatee County’s E-Builder to submit and track all submittals.
1.9.4 Contractor Use of Submittal Register

Contractor is to utilize Manatee County’s E-Builder to submit and track all submittals.
1.9.5 Approving Authority Use of Submittal Register

Manatee County and the Owner’s Representative will manage the submission of all submittals
through E-Builder.

1.9.6 Action Codes

Action Codes shall be in accordance with Manatee County’s E-Builder standards.

1.9.7 Delivery of Copies
Submit an updated electronic copy of the submittal register to the Owner’s Representative with each
invoice request, unless a paper copy is requested by the Owner’s Representative. Provide an updated
Submittal Register monthly regardless of whether an invoice is submitted.

1.10 VARIATIONS

Variations from contract requirements require Owner’s Representative approval pursuant to contract
documents and will be considered where advantageous to the Owner.

1.10.1 Considering Variations

Discussion of variations with the Owner’s Representative before submission of a variation submittal
will help ensure that functional and quality requirements are met and minimize rejections and
resubmittals. For variations that include design changes or some material or product substitutions,
the Owner may require an evaluation and analysis by a licensed professional engineer hired by the
contractor.

Specifically point out variations from contract requirements in a variation submittal. Failure to point
out variations may cause the Owner to require rejection and removal of such work at no additional
cost to the Owner.

1.10.2 Proposing Variations
When proposing variation, deliver a submittal, clearly marked as a "VARIATION" to the Owner’s
Representative, with documentation illustrating the nature and features of the variation including any

necessary technical submittals and why the variation is desirable and beneficial to Owner. If lower
cost is a benefit, also include an estimate of the cost savings. In addition to documentation required

Submittal Procedure Section 01 33 00 Page 16





Phase Il Repairs to Lake Manatee Dam July 2021

for variation, include the submittals required for the item. Clearly mark the proposed variation in all
documentation.

The Owner’s Representative will indicate an approval or disapproval of the variation request; and if
not approved as submitted, will indicate the Owner's reasons, therefore. Any work done before such
approval is received is performed at the Contractor's risk."

Specifically point out variations from contract requirements in a variation submittal. Failure to point
out variations may cause the Owner to require rejection and removal of such work at no additional
cost to the Owner.

Identify clearly for submittals that include variations proposed by the Contractor. Set forth in writing
the reason for any variations and note such variations on the submittal. The Owner reserves the right
to rescind inadvertent approval of submittals containing unnoted variations.

1.10.3 Warranting that Variations are Compatible

When delivering a variation for approval, the Contractor warrants that this contract has been
reviewed to establish that the variation, if incorporated, will be compatible with other elements of
work.

1.10.4 Review Schedule Extension

In addition to the normal submittal review period, a period of 14 calendar working days will be
allowed for the Owner to consider submittals with variations.

1.11 SCHEDULING

Schedule and submit concurrently product data and shop drawings covering component items
forming a system or items that are interrelated. Submit pertinent certifications at the same time. No
delay damages or time extensions will be allowed for time lost in late submittals.

a. Coordinate scheduling, sequencing, preparing, and processing of submittals with performance
of work so that work will not be delayed by submittal processing. The Contractor is responsible
for additional time required for Owner reviews resulting from required resubmittals. The review
period for each resubmittal is the same as for the initial submittal.

b. Submittals required by the contract documents are listed on the submittal register. If a
submittal is listed in the submittal register but does not pertain to the contract work, the
Contractor is to include the submittal in the register and annotate it "N/A" with a brief
explanation. Approval by the Owner’s Representative does not relieve the Contractor of
supplying submittals required by the contract documents but that have been omitted from the
register or marked "N/A."

c.  Resubmit the submittal register and annotate it monthly with actual submission and approval

dates. When all items on the register have been fully approved, no further resubmittal is
required.
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Owner’s Representative review will be completed within 14 calendar working days after the date of
submission unless otherwise notified.

Except as specified otherwise, allow a review period, beginning with receipt by the approving
authority, that includes at least 15 working days for submittals for QC manager approval and 20
working days for submittals where the Owner’s Representative is the approving authority. The
period of review for submittals with Owner’s Representative approval begins when the Owner
receives the submittal from the QC organization.

For submittals requiring review by an Owner fire protection engineer, allow a review period,
beginning when the Owner receives the submittal from the QC organization, of 30 working days
for return of the submittal to the Contractor.

Within 15 calendar days of Notice to Proceed at the Preconstruction conference, provide the
following schedule of submittals for approval by the Owner’s Representative:

d.

A schedule of shop drawings and technical submittals required by the specifications and
drawings. Indicate the specification or drawing reference requiring the submittal; the material,
item, or process for which the submittal is required; the "SD" number and identifying title of the
submittal; the anticipated submission date, and the approval need date.

A separate schedule of other submittals required under the contract but not listed in the
specifications or drawings. Indicate the contract requirement reference, the type or title of the
submittal, the anticipated submission date, and the approval need date (if approval is required).

1.11.1 Reviewing, Certifying, and Approving Authority

The QC Manager is responsible for reviewing all submittals and certifying that they are in compliance
with contract requirements. The approving authority on submittals is the QC Manager unless
otherwise specified. The Owner’s Representative is the approving authority for all submittals.

1.11.2 Constraints

Conform to provisions of this section, unless explicitly stated otherwise for submittals listed or
specified in this contract.

Submit complete submittals for each definable feature of the work. At the same time, submit
components of definable features that are interrelated as a system.

When acceptability of a submittal is dependent on conditions, items, or materials included in separate
subsequent submittals, the submittal will be returned without review.

Approval of a separate material, product, or component does not imply approval of the assembly in
which the item functions.

1.11.3 QC Organization Responsibilities
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a. Review submittals for conformance with project design concepts and compliance with contract
documents.

b.  Process submittals based on the approving authority indicated in the submittal register.

(1) When the QC manager is the approving authority, take appropriate action on the submittal
from the possible actions defined in paragraph APPROVED SUBMITTALS.

(2) When the Owner’s Representative is the approving authority or when variation has been
proposed, forward the submittal to the Owner, along with a certifying statement, or return
the submittal marked "not reviewed" or "revise and resubmit" as appropriate. The QC
organization's review of the submittal determines the appropriate action.

c.  Ensure that material is clearly legible.

d. Stamp each sheet of each submittal with a QC certifying statement or an approving statement,
except that data submitted in a bound volume or on one sheet printed on two sides may be
stamped on the front of the first sheet only.

(1) When the approving authority is the Owner’s Representative, the QC organization will
certify submittals forwarded to the Owner’s Representative with the following certifying
statement:

"I hereby certify that the (equipment) (material) (article) shown and marked in this submittal is
that proposed to be incorporated with Contract Number is in compliance with the
contract drawings and specification, can be installed in the allocated spaces, and is submitted
for Owner approval.

Certified by Submittal Reviewer , Date
(Signature when applicable)

Certified by QC Manager , Date "
(Signature)

(2) When approving authority is the QC manager, the QC manager will use the following
approval statement when returning submittals to the Contractor as "Approved" or
"Approved as Noted."

"I hereby certify that the (material) (equipment) (article) shown and marked in this submittal
and proposed to be incorporated with Contract Number [ ] is in compliance with the
contract drawings and specification, can be installed in the allocated spaces, and is approved for
use.

Certified by Submittal Reviewer , Date
(Signature when applicable)

Approved by QC Manager , Date "
(Signature)
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e. Sign the certifying statement or approval statement. The QC organization member designated
in the approved QC plan is the person signing certifying statements. The use of original ink for
signatures is required. Stamped signatures are not acceptable.

f. Update the submittal register as submittal actions occur, and maintain the submittal register at
the project site until final acceptance of all work by the Owner’s Representative.

g. Retain a copy of approved submittals and approved samples at the project site.
h.  For"S" submittals, provide a copy of the approved submittal to the Owner Approving authority.
1.11.4 Owner Reviewed Design
The Owner will review design submittals for conformance with the technical requirements of the
Solicitation. Owner review is required for variations from the completed design. Review will be only
for conformance with the contract requirements. Included are only those construction submittals for
which the DOR's design documents do not include enough detail to ascertain contract compliance.
The Owner may, but is not required to, review extensions of design such as structural steel or
reinforcement shop drawings.
1.12 OWNER APPROVING AUTHORITY
When the approving authority is the Owner’s Representative, the Owner will:

a. Note the date on which the submittal was received from the QC manager.

b. Review submittals for approval within the scheduling period specified and only for conformance
with project design concepts and compliance with contract documents.

c. Identify returned submittals with one of the actions defined in paragraph REVIEW NOTATIONS
and with comments and markings appropriate for the action indicated.

Upon completion of review of submittals requiring Owner approval, stamp and date submittals. Two

copies of the submittal will be retained by the Owner’s Representative and one copy of the submittal

will be returned to the Contractor. If the Owner performs a conformance review of other Designer of

Record approved submittals, the submittals will be identified and returned, as described above.
1.12.1 Review Notations

Submittals will be returned to the Contractor with the following notations:

a. Submittals marked "approved" or "accepted" authorize proceeding with the work covered.

b. Submittals marked "approved as noted" or "approved, except as noted, resubmittal not

required," authorize proceeding with the work covered provided that the Contractor takes no
exception to the corrections.
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c.  Submittals marked "not approved," "disapproved," or "revise and resubmit" indicate incomplete
submittal or noncompliance with the contract requirements or design concept. Resubmit with
appropriate changes. Do not proceed with work for this item until the resubmittal is approved.

d. Submittals marked "not reviewed" indicate that the submittal has been previously reviewed and
approved, is not required, does not have evidence of being reviewed and approved by
Contractor, or is not complete. A submittal marked "not reviewed" will be returned with an
explanation of the reason it is not reviewed. Resubmit submittals returned for lack of review by
Contractor or for being incomplete, with appropriate action, coordination, or change.

e. Submittals marked "receipt acknowledged" indicate that submittals have been received by the
Owner. This applies only to "information-only submittals" as previously defined.

1.13 DISAPPROVED SUBMITTALS

Make corrections required by the Owner’s Representative. If the Contractor considers any correction
or notation on the returned submittals to constitute a change to the contract drawings or
specifications, give notice to the Owner’s Representative. The Contractor is responsible for the
dimensions and design of connection details and the construction of work. Failure to point out
variations may cause the Owner to require rejection and removal of such work at the Contractor's
expense.

If changes are necessary to submittals, make such revisions and resubmit in accordance with the
procedures above. No item of work requiring a submittal change is to be accomplished until the
changed submittals are approved.

1.14 APPROVED SUBMITTALS

The Owner’s Representative 's approval of submittals is not to be construed as a complete check, and
indicates only that the general method of construction, materials, detailing, and other information
are satisfactory. the design, general method of construction, materials, detailing, and other
information appear to meet the Solicitation and Accepted Proposal.

Approval or acceptance by the Owner for a submittal does not relieve the Contractor of the
responsibility for meeting the contract requirements or for any error that may exist, because under
the Quality Control (QC) requirements of this contract, the Contractor is responsible for ensuring
information contained within each submittal accurately conforms with the requirements of the
contract documents.

After submittals have been approved or accepted by the Owner’s Representative, no resubmittal for
the purpose of substituting materials or equipment will be considered unless accompanied by an
explanation of why a substitution is necessary.

1.15 APPROVED SAMPLES

Approval of a sample is only for the characteristics or use named in such approval and is not be
construed to change or modify any contract requirements. Before submitting samples, provide
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assurance that the materials or equipment will be available in quantities required in the project. No
change or substitution will be permitted after a sample has been approved.

Match the approved samples for materials and equipment incorporated in the work. If requested,
approved samples, including those that may be damaged in testing, will be returned to the
Contractor, at its expense, upon completion of the contract. Unapproved samples will also be
returned to the Contractor at its expense, if so requested.

Failure of any materials to pass the specified tests will be sufficient cause for refusal to consider,
under this contract, any further samples of the same brand or make as that material. The Owner
reserves the right to disapprove any material or equipment that has previously proved unsatisfactory
in service.
Samples of various materials or equipment delivered on the site or in place may be taken by the
Owner’s Representative for testing. Samples failing to meet contract requirements will automatically
void previous approvals. Replace such materials or equipment to meet contract requirements.

1.16 WITHHOLDING OF PAYMENT
Payment for materials incorporated in the work will not be made if required approvals have not been
obtained. No payment for materials incorporated in the work will be made unless all required DOR
approvals or required Owner approvals have been obtained. No payment will be made for any
materials incorporated into the work for any conformance review submittals or information-only
submittals found to contain errors or deviations from the Solicitation or Accepted Proposal.

1.17 CERTIFICATION OF SUBMITTAL DATA
Certify the submittal data as follows on Form ENG 4025: "l certify that the above submitted items had
been reviewed in detail and are correct and in strict conformance with the contract drawings and
specifications except as otherwise stated.

NAME OF CONTRACTOR SIGNATURE OF CONTRACTOR

PART 2 PRODUCTS
Not Used.

PART 3 EXECUTION

Not Used.

-- End of Section --
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SECTION 01 45 00.00 10

PART 1 GENERAL

1.1 REFERENCES

QUALITY CONTROL

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D3740

ASTM E329

(2019) Minimum Requirements for Agencies Engaged in the
Testing and/or Inspection of Soil and Rock as Used in
Engineering Design and Construction

(2020) Standard Specification for Agencies Engaged in
Construction Inspection, Testing, or Special Inspection

U.S. ARMY CORPS OF ENGINEERS (USACE)

ER 1110-1-12

1.2 PAYMENT

(2006; Change 1) Engineering and Design -- Quality
Management

Separate payment will not be made for providing and maintaining an effective Quality Control
program. Include all associated costs in the applicable Bid Pricing Schedule item.

1.3 SUBMITTALS

Owner approval is required for submittals with a "G" or "S" classification. Submittals not having a "G"
or "S" classification are for information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Owner. Submit the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Contractor Quality Control (CQC) Plan

SD-04 Samples
Paint
Concrete Overlay

SD-05 Design Data

Quality Control

Section 01 45 00 Page 2
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Discipline-Specific Checklists
Design Quality Control
SD-06 Test Reports

Verification Statement

PART 2 PRODUCTS

Not Used.
PART 3 EXECUTION
3.1 GENERAL REQUIREMENTS

Establish and maintain an effective quality control (QC) system. QC consists of plans, procedures, and
organization necessary to produce an end product which complies with the Contract requirements.
The QC system covers all design and construction operations, both onsite and offsite, and be keyed to
the proposed design and construction sequence. The project superintendent will be held responsible
for the quality of work and is subject to removal by the Owner’s Representative for non-compliance
with the quality requirements specified in the Contract. In this context the highest-level manager
responsible for the overall construction activities at the site, including quality and production is the
project superintendent. The project superintendent maintains a physical presence at the site at all
times and is responsible for all construction and related activities at the site, except as otherwise
acceptable to the Owner’s Representative.

3.2 CONTRACTOR QUALITY CONTROL (CQC) PLAN

Submit no later than 30 days after receipt of notice to proceed, the Contractor Quality Control (CQC)
Plan. The Owner will consider an interim plan for the first 30 days of operation. Construction Design
and Construction will be permitted to begin only after acceptance of the CQC Plan or acceptance of
an interim plan applicable to the particular feature of work to be started. Work outside of the
accepted interim plan will not be permitted to begin until acceptance of a CQC Plan or another
interim plan containing the additional work.

3.2.1 Content of the CQC Plan

Include, as a minimum, the following to cover all design and construction-operations, both onsite and
offsite, including work by subcontractors’ designers of record, consultants, architect/engineers (AE),
fabricators, suppliers and purchasing agents:

a. Adescription of the quality control organization, including a chart showing lines of authority and
acknowledgment that the CQC staff will implement the three-phase control system for all
aspects of the work specified. Include a CQC System Manager that reports to the project
superintendent.
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b. The name, qualifications (in resume format), duties, responsibilities, and authorities of each
person assigned a CQC function.

c. A copy of the letter to the CQC System Manager signed by an authorized official of the firm
which describes the responsibilities and delegates sufficient authorities to adequately perform
the functions of the CQC System Manager, including authority to stop work which is not in
compliance with the Contract. Letters of direction to all other various quality control
representatives outlining duties, authorities, and responsibilities will be issued by the CQC
System Manager. Furnish copies of these letters to the Owner’s Representative.

d.  Procedures for scheduling, reviewing, certifying, and managing submittals, including those of
subcontractors, designers of record, consultants, architect engineers (AE), offsite fabricators,
suppliers, and purchasing agents. These procedures must be in accordance with Section 01 33
00 SUBMITTAL PROCEDURES.

e. Control, verification, and acceptance testing procedures for each specific test to include the test
name, specification paragraph requiring test, feature of work to be tested, test frequency, and
person, organization (3™ Party) or subcontractor responsible for each test. (Laboratory facilities
approved by the Owner’s Representative are required to be used.)

f. Procedures for tracking preparatory, initial, and follow-up control phases and control,
verification, and acceptance tests including documentation.

g. Procedures for tracking design and construction deficiencies from identification through
acceptable corrective action. Establish verification procedures that identified deficiencies have
been corrected.

h. Reporting procedures, including proposed reporting formats.

i A list of the definable features of work. A definable feature of work is a task which is separate
and distinct from other tasks, has separate control requirements, and is identified by different
trades or disciplines, or it is work by the same trade in a different environment. Although each
section of the specifications can generally be considered as a definable feature of work, there
are frequently more than one definable feature under a particular section. This list will be
agreed upon during the coordination meeting.

3.2.2 Additional Requirements for Design Quality Control (DQC) Plan
The following additional requirements apply to the Design Quality Control (DQC) plan:

a. Submit and maintain a Design Quality Control (DQC) Plan as an effective quality control program
which assures that all services required by this contract are performed and provided in a
manner that meets professional engineering quality standards. As a minimum, all documents
must be technically reviewed by competent, independent reviewers identified in the DQC Plan.
The same element that produced the product may not perform the independent technical
review. Correct errors and deficiencies in the design documents prior to submitting them to the
Owner.
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b. Include the design schedule in the master project schedule, showing the sequence of events
involved in carrying out the project design tasks within the specific Contract period. This should
be at a detailed level of scheduling sufficient to identify all major design tasks, including those
that control the flow of work. Include review and correction periods associated with each item.
This should be a forward planning as well as a project monitoring tool. The schedule reflects
calendar days and not dates for each activity. If the schedule is changed, submit a revised
schedule reflecting the change within 7 calendar days. Include in the DQC Plan the discipline-
specific checklists to be used during the design and quality control of each submittal. Submit at
each design phase as part of the project documentation these completed discipline-specific
checklists.

c. Implement the DQC Plan by a Design Quality Control Manager who has the responsibility of
being cognizant of and assuring that all documents on the project have been coordinated. This
individual must be a person who has verifiable engineering design experience and is a registered
professional engineer. Notify the Owner’s Representative, in writing, of the name of the
individual, and the name of an alternate person assigned to the position.

d. List all 3" party testing agencies with their qualifications.

The Owner’s Representative will notify the Contractor in writing of the acceptance of the DQC Plan.
After acceptance, any changes proposed by the Contractor are subject to the acceptance of the
Owner’s Representative.

3.2.3 Acceptance of Plan

Acceptance of the Contractor's plan is required prior to the start of design and construction.
Acceptance is conditional and will be predicated on satisfactory performance during the design and
construction. The Owner reserves the right to require the Contractor to make changes in the
Contractor Quality Control (CQC) Plan and operations including removal of personnel, as necessary, to
obtain the quality specified.

3.2.4 Notification of Changes

After acceptance of the CQC Plan, notify the Owner’s Representative in writing of any proposed
change. Proposed changes are subject to acceptance by the Owner’s Representative.

3.3 COORDINATION MEETING

After the Preconstruction Conference, Post-award Conference, before start of design or construction,
and prior to acceptance by the Owner of the CQC Plan, meet with the Owner’s Representative and
discuss the Contractor's quality control system. Submit the CQC Plan a minimum of 7 calendar days
prior to the Coordination Meeting. During the meeting, a mutual understanding of the system details
must be developed, including the forms for recording the CQC operations, design activities, control
activities, testing, administration of the system for both onsite and offsite work, and the
interrelationship of Contractor's Management and control with the Owner's Quality Assurance.
Minutes of the meeting will be prepared by the Owner, signed by both the Contractor and the
Owner’s Representative and will become a part of the contract file. There can be occasions when
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subsequent conferences will be called by either party to reconfirm mutual understandings or address
deficiencies in the CQC system or procedures which can require corrective action by the Contractor.

3.4 QUALITY CONTROL ORGANIZATION
3.4.1 Personnel Requirements

The requirements for the CQC organization are a Safety and Health Manager, CQC System Manager, a
Design Quality Manager, and sufficient number of additional qualified personnel to ensure safety and
Contract compliance. The Safety and Health Manager reports directly to a senior project (or
corporate) official independent from the CQC System Manager. The Safety and Health Manager will
also serve as a member of the CQC Staff Personnel identified in the technical provisions as requiring
specialized skills to assure the required work is being performed properly will also be included as part
of the CQC organization. The Contractor's CQC staff maintains a presence at the site at all times
during progress of the work and have complete authority and responsibility to take any action
necessary to ensure Contract compliance. The CQC staff will be subject to acceptance by the Owner’s
Representative. Provide adequate office space, filing systems and other resources as necessary to
maintain an effective and fully functional CQC organization. Promptly complete and furnish all
letters, material submittals, shop drawing submittals, schedules and all other project documentation
to the CQC organization. The CQC organization is responsible to maintain these documents and
records at the site at all times, except as otherwise acceptable to the Owner’s Representative.

3.4.2 CQC System Manager

Identify as CQC System Manager an individual within the onsite work organization that is responsible
for overall management of CQC and has the authority to act in all CQC matters for the Contractor.
The CQC System Manager is required to be a graduate engineer, graduate architect, or a graduate of
construction management, with a minimum of 5 years construction experience on construction
similar to this Contract or a construction person with a minimum of 10 years in related work. This
CQC System Manager is on the site at all times during construction and is employed by the prime
Contractor. The CQC System Manager is assigned no other duties assigned as CQC System Manager
but has duties as project superintendent in addition to quality control. Identify in the plan an
alternate to serve in the event of the CQC System Manager's absence. The requirements for the
alternate are the same as the CQC System Manager.

3.4.3 CQC Personnel

In addition to CQC personnel specified elsewhere in the contract, provide as part of the CQC
organization specialized personnel to assist the CQC System Manager for the following areas:
electrical, mechanical, civil, structural, environmental, materials technician, submittals clerk. These
individuals or specialized technical companies are directly employed by the prime Contractor and
cannot be employed by a supplier or subcontractor on this project unless otherwise agreed to in
writing from the owner. These individuals and specialized technical companies must: be responsible
to the CQC System Manager; be physically present at the construction site during work on the
specialized peronnel's areas of responsibility; and, have the necessary education or experience in
accordance with the experience matrix listed herein. These individuals having no other duties other
than quality control can perform other duties but need to be allowed sufficient time to perform the
specialized personnel's assigned quality control duties as described in the Quality Control Plan. A
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single person can cover more than one area provided that the single person is qualified to perform
quality control activities in each designated and that workload allows.

Experience Matrix

Area Qualifications

Civil Registered Professional Engineer

Mechanical Registered Professional Engineer

Electrical Registered Professional Engineer

Structural Registered Professional Engineer

Environmental Registered Professional Engineer or Scientist

Submittals Submittal Clerk with 1 year experience

Concrete, Pavements and Soils Materials Technician with 2 years’ experience for the appropriate
area

Testing, Adjusting and Balancing Specialist must be a member of AABC or an experienced technician

(TAB) Personnel of the firm certified by the NEBB

Design Quality Control Manager Registered Professional Engineer

3.4.4 Organizational Changes
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Maintain the CQC staff at full strength at all times. When it is necessary to make changes to the CQC
staff, revise the CQC Plan to reflect the changes and submit the changes to the Owner’s
Representative for acceptance.

3.5 SUBMITTALS AND DELIVERABLES

Submittals, if needed, have to comply with the requirements in Section 01 33 00SUBMITTAL

PROCEDURES. The CQC organization is responsible for certifying that all submittals and deliverables

are in compliance with the contract requirements.

3.6 CONTROL
CQC is the means by which the Contractor ensures that the construction, to include that of
subcontractors and suppliers, complies with the requirements of the contract. At least three phases
of control are required to be conducted by the CQC System Manager for each definable feature of the
construction work as follows:
3.6.1 Preparatory Phase
This phase is performed prior to beginning work on each definable feature of work, after all required
plans/documents/materials are approved/accepted, and after copies are at the work site. This phase
includes:

a. Areview of each paragraph of applicable specifications, reference codes, and standards. Make
available during the preparatory inspection a copy of those sections of referenced codes and
standards applicable to that portion of the work to be accomplished in the field. Maintain and
make available in the field for use by Owner personnel until final acceptance of the work.

b. Review of the Contract drawings.

c. Check to assure that all materials and equipment have been tested, submitted, and approved.

d. Review of provisions that have been made to provide required control inspection and testing.

f. Examination of the work area to assure that all required preliminary work has been completed
and is in compliance with the Contract.

g. Examination of required materials, equipment, and sample work to assure that they are on
hand, conform to approved shop drawings or submitted data, and are properly stored.

h. Review of the appropriate activity hazard analysis to assure safety requirements are met.

i Discussion of procedures for controlling quality of the work including repetitive deficiencies.
Document construction tolerances and workmanship standards for that feature of work.

j. Check to ensure that the portion of the plan for the work to be performed has been accepted by
the Owner’s Representative.

Quality Control Section 01 45 00 Page 8





Phase Il Repairs to Lake Manatee Dam July 2021

k.  Discussion of the initial control phase.

I.  The Owner needs to be notified at least 24 hours in advance of beginning the preparatory
control phase. Include a meeting conducted by the CQC System Manager and attended by the
superintendent, other CQC personnel (as applicable), and the foreman responsible for the
definable feature. Document the results of the preparatory phase actions by separate minutes
prepared by the CQC System Manager and attach to the daily CQC report. Instruct applicable
workers as to the acceptable level of workmanship required in order to meet contract
specifications.

3.6.2 Initial Phase
This phase is accomplished at the beginning of a definable feature of work. Accomplish the following:

a. Check work to ensure that it is in full compliance with contract requirements. Review minutes
of the preparatory meeting.

b.  Verify adequacy of controls to ensure full contract compliance. Verify required control
inspection and testing are in compliance with the contract.

c.  Establish level of workmanship and verify that it meets minimum acceptable workmanship
standards. Compare with required sample panels as appropriate.

d. Resolve all differences.

e. Check safety to include compliance with and upgrading of the safety plan and activity hazard
analysis. Review the activity analysis with each worker.

f.  The Owner needs to be notified at least 24 hours in advance of beginning the initial phase for
definable feature of work. Prepare separate minutes of this phase by the CQC System Manager
and attach to the daily CQC report. Indicate the exact location of initial phase for definable
feature of work for future reference and comparison with follow-up phases.

g. The initial phase for each definable feature of work is repeated for each new crew to work
onsite, or any time acceptable specified quality standards are not being met.

3.6.3 Follow-up Phase
Perform daily checks to assure control activities, including control testing, are providing continued
compliance with contract requirements, until completion of the particular feature of work. Record
the checks in the CQC documentation. Conduct final follow-up checks and correct all deficiencies
prior to the start of additional features of work which may be affected by the deficient work. Do not
build upon nor conceal non-conforming work.

3.6.4 Additional Preparatory and Initial Phases

Conduct additional preparatory and initial phases on the same definable features of work if: the
quality of on-going work is unacceptable; if there are changes in the applicable CQC staff, onsite
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production supervision or work crew; if work on a definable feature is resumed after a substantial
period of inactivity; or if other problems develop.

3.7 TESTS
3.7.1 Testing Procedure

Perform specified or required tests to verify that control measures are adequate to provide a product
which conforms to contract requirements. Upon request, furnish to the Owner duplicate samples of
test specimens for possible testing by the Owner. Testing includes operation and acceptance tests
when specified. Procure the services of an AASHTO accredited or a Corps of Engineers approved
testing laboratory or establish an approved testing laboratory at the project site. Perform the
following activities and record and provide the following data:

a. Verify that testing procedures comply with contract requirements.
b.  Verify that facilities and testing equipment are available and comply with testing standards.
c.  Check test instrument calibration data against certified standards.

d. Verify that recording forms and test identification control number system, including all of the
test documentation requirements, have been prepared.

e. Record results of all tests taken, both passing and failing on the CQC report for the date taken.
Specification paragraph reference, location where tests were taken, and the sequential control
number identifying the test. If approved by the Owner’s Representative, actual test reports are
submitted later with a reference to the test number and date taken. Provide an information
copy of tests performed by an offsite or commercial test facility directly to the Owner’s
Representative. Failure to submit timely test reports as stated results in nonpayment for
related work performed and disapproval of the test facility for this Contract.

3.7.2 Testing Laboratories and Materials Field-Testing Personnel

All testing laboratories and materials field-testing personnel that will be testing the various materials
for this construction must be accredited by AASHTO and/or validated by the USACE Material Testing
Center (MTC) for the tests and or inspections to be performed.

3.7.2.1 Capability Check

The Owner reserves the right to check laboratory equipment in the proposed laboratory for
compliance with the standards set forth in the contract specifications and to check the laboratory
technician's testing procedures and techniques. Laboratories utilized for testing soils, concrete,
asphalt, and steel is required to meet criteria detailed in ASTM D3740 and ASTM E329.

3.7.3 FIELD INSPECTION PERSONNEL
All testing personnel shall be accredited in accordance with the State of Florida, Florida Department

of Transportation and or their respective boards or governing trade associations for the following,
but not limited to:
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e Structural Steel

e Electrical

e Mechanical

e Concrete

e Paint and Coatings

3.8 COMPLETION INSPECTION
3.8.1 Punch-Out Inspection

Conduct an inspection of the work by the CQC System Manager near the end of the work, or by the
specifications. Prepare and include in the CQC documentation a punch list of items which do not
conform to the approved drawings and specifications, as required by paragraph DOCUMENTATION.
Include within the list of deficiencies the estimated date by which the deficiencies will be corrected.
Make a second inspection the CQC System Manager or staff to ascertain that all deficiencies have
been corrected. Once this is accomplished, notify the Owner that the facility is ready for the Owner
Pre-Final inspection.

3.8.2 Pre-Final Inspection

The Owner will perform the pre-final inspection to verify that the facility is complete and ready to be
occupied. An Owner Pre-Final Punch List may be developed as a result of this inspection. Ensure that
all items on this list have been corrected before notifying the Owner, so that a Final inspection with
the customer can be scheduled. Correct any items noted on the Pre-Final inspection in a timely
manner. These inspections and any deficiency corrections required by this paragraph need to be
accomplished within the time slated for completion of the entire work or any particular increment of
the work if the project is divided into increments by separate completion dates.

3.8.3 Final Acceptance Inspection

The Contractor's Quality Control Inspection personnel, plus the superintendent or other primary
management person, and the Owner’s Representative is required to be in attendance at the final
acceptance inspection. Additional Owner personnel can also be in attendance. The final acceptance
inspection will be formally scheduled by the Owner’s Representative based upon results of the Pre-
Final inspection. Notify the Owner’s Representative at least 14 days prior to the final acceptance
inspection and include the Contractor's assurance that all specific items previously identified to the
Contractor as being unacceptable, along with all remaining work performed under the Contract, will
be complete and acceptable by the date scheduled for the final acceptance inspection.

3.9 DOCUMENTATION
3.9.1 Quality Control Activities
Maintain current records providing factual evidence that required quality control activities and tests

have been performed. Include in these records the work of subcontractors and suppliers on an
acceptable form that includes, as a minimum, the following information:
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a. The name and area of responsibility of the Contractor/Subcontractor.
b. Operating plant/equipment with hours worked, idle, or down for repair.

c.  Work performed each day, giving location, description, and by whom. When Network Analysis
(NAS) is used, identify each phase of work performed each day by NAS activity number.

d. Test and control activities performed with results and references to specifications/drawings
requirements. ldentify the control phase (Preparatory, Initial, Follow-up). List of deficiencies
noted, along with corrective action.

e. Quantity of materials received at the site with statement as to acceptability, storage, and
reference to specifications/drawings requirements.

f. Submittals and deliverables reviewed, with Contract reference, by whom, and action taken.
g.  Offsite surveillance activities, including actions taken.
h. Job safety evaluations stating what was checked, results, and instructions or corrective actions.
i Instructions given/received and conflicts in plans and specifications.
3.9.2 Verification Statement

Indicate a description of trades working on the project; the number of personnel working; weather
conditions encountered; and any delays encountered. Cover both conforming and deficient features
and include a statement that equipment and materials incorporated in the work and workmanship
comply with the Contract. Furnish the original and one copy of these records in report form to the
Owner daily within 24 hours after the date covered by the report, except reports need not be
submitted for days on which no work is performed. As a minimum, prepare and submit one report
for every 7 days of no work and on the last day of a no work period. All calendar days need to be
accounted for throughout the life of the contract. The first report following a day of no work will be
for that day only. Reports need to be signed and dated by the Contractor Quality Control (CQC)
System Manager. Include copies of test reports and copies of reports prepared by all subordinate
quality control personnel within the CQC System Manager Report.

3.10 SAMPLE FORMS
Sample forms enclosed at the end of this section.

3.11 NOTIFICATION OF NONCOMPLIANCE
The Owner’s Representative will notify the Contractor of any detected noncompliance with the
foregoing requirements. Take immediate corrective action after receipt of such notice. Such notice,
when delivered to the Contractor at the work site, will be deemed sufficient for the purpose of

notification. If the Contractor fails or refuses to comply promptly, the Owner’s Representative can
issue an order stopping all or part of the work until satisfactory corrective action has been taken. No
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part of the time lost due to such stop orders will be made the subject of claim for extension of time or
for excess costs or damages by the Contractor.

-- End of Section --

Quality Control Section 01 45 00 Page 13





				2021-07-28T17:30:25-0400

		Philip W Marcum










Phase Il Repairs to Lake Manatee Dam

SECTION 01 50 00

TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

July 2021

APPROVAL STATUS
PREPAREDBY:  P\WM |DATE  27,uly2021 | CHECKED — GA DATE 27July2021
APPROVED BY: DATE  27July2021
DB
REVISION STATUS
REV ISSUED FOR REVISED BY CHECKED | APPROVAL | APPROVAL DATE
BY
0 | Bidding
Engineer’s Seal Digital Signature
iy, P h o I . Digitally signed by
c“‘\,\'-°"""‘-‘-'54;"o, I I p Philip W Marcum
‘s; \- 3 \GENQQ-..O 0," DN: C=US,
Iy ‘.*'g W o=Unaffiliated,
E_uf STATE OF °-=:'_= ou=A01410D0000
R T 017497222E24000
Y, powmes SRE M AlCU 09748, cn=philip
%Sy 520 ‘\gs W Marcum
“ttygNAL m Date: 2021.07.28
17:30:58 -04'00'

PHILIP W. MARCUM P.E., STATE OF FLORIDA, PROFESSIONAL ENGINEER, LICENSE NO. 69621.

THIS ITEM HAS BEEN ELECTRONICALLY SIGNED AND SEALED BY PHILIP W. MARCUM ON 28 JULY
2021, USING A DIGITAL SIGNATURE ISSUED BY IDENTRUST.

PRINTED COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND THE IDENTRUST DIGITAL
SIGNATURE MUST BE VERIFIED ON ANY ELECTRONIC COPIES.

Temporary Construction Facilities and
Controls

Section 01 50 00

Page 1






Phase Il Repairs to Lake Manatee Dam July 2021

SECTION 01 50 00
TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN WATER WORKS ASSOCIATION (AWWA)

AWWA C511 (2017) Reduced-Pressure Principal Backflow Prevention
Assembly

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 20-1; TIA 20-2;
TIA 20-3; TIA 20-4) National Electrical Code

NFPA 241 (2019) Standard for Safeguarding Construction, Alteration,
and Demolition Operations

1.2 SUBMITTALS

Owner approval is required for the following submittals. Submit the following in accordance with
Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Construction Site Plan
Traffic Control Plan
Environmental Management Plan

1.3 CONSTRUCTION SITE PLAN

Prior to the start of work, submit for Owner approval a site plan showing the locations and
dimensions of temporary facilities (including layouts and details, equipment and material storage area
(onsite and offsite), and access and haul routes, avenues of ingress/egress to the fenced area and
details of the fence installation. Identify any areas which may have to be graveled construction
entrances to prevent the tracking of mud. Indicate if the use of a supplemental or other staging area
is desired. Show locations of safety and construction fences, site trailers, construction entrances,
trash dumpsters, Utility hook-up, fuel storage areas, generators, temporary sanitary facilities, and
worker parking areas.

1.3.2 Temporary IP Networks
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Temporary contractor-installed IP networks may be used during construction. When used, temporary
contractor-installed IP networks must meet the following requirements:

1.3.2.1 Network Boundaries and Connections
The network must not extend outside the project site and must not connect to any IP network other
than IP networks provided under this project or Owner furnished IP networks provided for this
purpose. Any and all network access from outside the project site is prohibited.

1.3.3 Owner Access to Network

Owner personnel must be allowed to have complete and immediate access to the network at any
time in order to verify compliance with this specification.

1.3.4 Temporary Wireless IP Networks

In addition to the other requirements on temporary IP networks, temporary wireless IP (WiFi)
networks must not interfere with existing wireless network and must use WPA2 security. Network
names (SSID) for wireless networks must be changed from their default values.

1.3.5 Passwords and Passphrases

The passwords and passphrases for all network devices and network access must be changed from
their default values. Passwords must be a minimum 8 characters with a minimum of one uppercase
letter, one lowercase letter, one number and one special character.

1.3.6 Contractor Temporary Network Cybersecurity Compliance Statements

Each Statement must be signed by a cybersecurity representative for the relevant company. If no
temporary IP networks will be used, provide a single copy of the Statement indicating this.

PART 2 PRODUCTS
2.1 TEMPORARY SIGNAGE
2.1.1 Bulletin Board

Prior to the commencement of work activities, provide at minimum One (1) clear weatherproof
covered bulletin board not less than 36 by 48 inches in size for displaying the Equal Employment
Opportunity poster, a copy of the wage decision contained in the Contract, Wage Rate Information
poster, Safety and Health Information. Locate the bulletin board at the project site in a conspicuous
place easily accessible to all employees, and in location as approved by the Owner’s Representative.

2.1.2 Project Identification Signs

The requirements for the signs, their content, and location are to be approved by the Owner. Erect
signs within 15 days after receipt of the notice to proceed.
e Contractor Site Office / Visitor Sign-In
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e Owner’s Representative / Engineer Office Site Office
e Dam Access Control

2.1.3 Warning Signs

Post temporary signs, tags, and labels to give workers and the public adequate warning and caution of
construction hazards. Attach signs to the perimeter fencing every 150 feet warning the public of the
presence of construction hazards. Signs must require unauthorized persons to keep out of the
construction site. Correct the data required by safety signs daily. Post signs at all points of entry
designating the construction site as a hard hat area.

2.2 TEMPORARY TRAFFIC CONTROL
2.2.1 Haul Roads

Construct access and haul roads necessary for proper prosecution of the work under this Contract in
accordance with the construction drawings. Construct with suitable grades and widths; avoid sharp
curves, blind corners, and dangerous cross traffic. Submit haul road plan for approval. Provide
necessary lighting, signs, barricades, and distinctive markings for the safe movement of traffic. The
method of dust control, although optional, must be adequate to ensure safe operation at all times.
Location, grade, width, and alignment of construction and haul roads are subject to approval by the
Owner’s Representative. Lighting must be adequate to assure full and clear visibility for full width of
haul road and work areas during any night work operations.

2.2.2 Barricades

Erect and maintain temporary barricades to limit public access to hazardous areas. Barricades are
required whenever safe publie access to paved areas such as roads, parking areas or sidewalks is
prevented by construction activities or as otherwise necessary to ensure the safety of both pedestrian
and vehicular traffic. Securely place barricades clearly visible with adequate illumination to provide
sufficient visual warning of the hazard during both day and night.

2.3 FENCING

Provide fencing along the construction site and at all open excavations and-turnels to control access
by unauthorized personnel. Safety fencing must be highly visible to be seen by pedestrians and
vehicular traffic. Remove the fence upon completion and acceptance of the work.

2.3.1 Polyethylene Mesh Safety Fencing

Temporary safety fencing must be a high visibility orange colored, high density polyethylene grid, a
minimum of 48 inches high and maximum mesh size of 2 inches. Fencing must extend from the grade
to a minimum of 48 inches above the grade and be tightly secured to T-posts spaced as necessary to
maintain a rigid and taut fence. Fencing must remain rigid and taut with a minimum of 200 pounds of
force exerted on it from any direction with less than 4 inches of deflection.

2.4 TEMPORARY WIRING
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Provide temporary wiring in accordance with local and state electrical codes. Include monthly
inspection and testing of all equipment and apparatus.

2.5 BACKFLOW PREVENTERS

Reduced pressure principal type conforming to the applicable requirements AWWA C511. Provide
backflow preventers complete with 150-pound flanged cast iron, ductile iron, bronze, brass mounted
gate valve and strainer, 304 stainless steel or bronze, internal parts.

PART 3 EXECUTION
3.1 EMPLOYEE PARKING

Construction Contract employees must park privately owned vehicles in an area designated by the
Owner’s Representative. Employee parking must not interfere with existing and established parking
requirements of the Owner installation.

3.2 AVAILABILITY AND USE OF UTILITY SERVICES
3.2.1 Temporary Utilities

Provide temporary utilities required for construction. Materials may be new or used, must be
adequate for the required usage, not create unsafe conditions, and not violate applicable codes and
standards.

3.2.2 Payment for Utility Services
a. The Contractor must provide their own utilities.
3.2.3 Meters and Temporary Connections

Provide and maintain necessary temporary connections, distribution lines, and meter bases (Owner
will provide meters) required to measure the amount of each utility used for the purpose of
determining charges. Notify the Owner’s Representative, in writing, 5 working days before final
electrical connection is desired so that a utilities contract can be established. The Owner will provide
a meter and make the final hot connection after inspection and approval of the Contractor's
temporary wiring installation. Do not make the final electrical connection.

3.2.4 Final Meter Reading

Before completion of the work and final acceptance of the work by the Owner, notify the Owner’s
Representative, in writing, 5 working days before termination is desired. The Owner will take a final
meter reading, disconnect service, and remove the meters. Then remove all the temporary
distribution lines, meter bases, and associated appurtenances. Pay all outstanding utility bills before
final acceptance of the work by the Owner.
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3.2.6 Water
Make connections to existing facilities to provide water for construction purposes.
3.2.7 Sanitation

Provide and maintain within the construction area minimum field-type sanitary facilities. Clean units
and empty wastes at least once a week or more frequently into the Plant sanitary sewage system (if
approved by the Owner) or remove waste to a commercial facility. Obtain approval from the Plant
prior to discharge into their sanitary sewer system. Penalties or fines associated with improper
discharge will be the responsibility of the Contractor. Coordinate with the Owner’s Representative
and follow Plant regulations and procedures when discharging into the station sanitary sewer system.
Maintain these conveniences at all times. Include provisions for pest control and elimination of
odors. Owner toilet facilities will not be available to Contractor's personnel.

3.2.8 Telephone
Make arrangements and pay all costs for telephone facilities desired.
3.2.9 Fire Protection

Provide temporary fire protection equipment for the protection of personnel and property during
construction. Remove debris and flammable materials daily to minimize potential hazards.

3.3 TRAFFIC PROVISIONS
3.3.1 Maintenance of Traffic

a. Conduct operations in a manner that will not close a thoroughfare or interfere with traffic on
railways or highways except with written permission of the Owner’s Representative at least 15
calendar days prior to the proposed modification date and provide a Traffic Control Plan for
Owner approval detailing the proposed controls to traffic movement for approval. The plan
must be in accordance with State and local regulations and the MUTCD, Part VI. Make all
notifications and obtain all permits required for modification to traffic movements outside
Plant's jurisdiction. Contractor may move oversized and slow-moving vehicles to the worksite
provided requirements of the highway authority have been met.

b. Conduct work so as to minimize obstruction of traffic and maintain traffic on at least half of the
roadway width at all times. Obtain approval from the Owner’s Representative prior to starting
any activity that will obstruct traffic.

c.  Provide, erect, and maintain, at Contractor's expense, lights, barriers, signals, passageways,
detours, and other items, that may be required by the Life Safety Signage, overhead protection
authority having jurisdiction.

d. Provide cones, signs, barricades, lights, or other traffic control devices and personnel required to
control traffic. Do not use foil-backed material for temporary pavement marking because of its
potential to conduct electricity during accidents involving downed power lines.
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3.3.2 Protection of Traffic

Maintain and protect traffic on all affected roads during the construction period except as otherwise
specifically directed by the Owner’s Representative. Measures for the protection and diversion of
traffic, including the provision of watchmen and flagmen, erection of barricades, placing of lights
around and in front of equipment the work, and the erection and maintenance of adequate warning,
danger, and direction signs, will be as required by the State and local authorities having jurisdiction.
Provide self-illuminated (lighted) barricades during hours of darkness. Brightly colored (orange) vests
are required for all personnel working in roadways. Protect the traveling public from damage to
person and property. Minimize the interference with public traffic on roads selected for hauling
material to and from the site. Investigate the adequacy of existing roads and their allowable load
limit. Contractor is responsible for the repair of damage to roads caused by construction operations.

3.3.3 Dust Control — Not used

3.4 REDUCED PRESSURE BACKFLOW PREVENTERS

Provide a Manatee County approved reduced pressure backflow prevention assembly at each
location where the Contractor taps into the Owner potable water supply.

Perform backflow preventer tests using test equipment, procedures, and certification forms in
accordance with Manatee County Public Works Department guidelines. Test and tag each reduced
pressure backflow preventer upon initial installation (prior to continued water use) and monthly
thereafter. Tag must contain the following information: make, model, serial number, dates of tests,
results, maintenance performed, and signature of tester. Record test results on certification forms
conforming to requirements cited earlier in this paragraph. If the temporary water connection needs
to be moved to another location during construction, the Contractor must notify the Owner’s
Representative in writing a minimum of 5 working days prior to movement.

3.5 CONTRACTOR'S TEMPORARY FACILITIES
Contractor-owned or -leased trailers must be identified by Owner assigned numbers.
Contractor is responsible for security of their property. Provide adequate outside security lighting at
the temporary facilities. Trailers must be anchored to resist high winds and meet applicable state or
local standards for anchoring mobile trailers

3.5.1 Administrative Field Offices
Provide and maintain administrative field office facilities within the construction area at the

designated site. Owner office and warehouse facilities will not be available to the Contractor's
personnel.

3.5.2 Quality Control Manager Records and Field Office
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Provide on the jobsite an office for the exclusive use of the QC Manager. File quality control records
in the office and make available at all times to the Owner. After completion of the work, remove the
entire structure from the site.

3.5.3 Work Trailer Area

Grassed or unpaved areas, which are not established roadways, and will be traversed with
construction equipment or other vehicles, must be covered with a layer of gravel as necessary to
prevent rutting and the tracking of mud onto paved or established roadways, should the Contractor
elect to traverse them with construction equipment or other vehicles. Mow and maintain grass
located within the boundaries of the construction site for the duration of the project. Grass and
vegetation along fences, buildings, under trailers, and in areas not accessible to mowers must be
edged or trimmed neatly.

3.5.4 Supplemental Storage Area

Upon request, and pending availability, the Owner’s Representative will designate another or
supplemental area for the use and storage of trailers, equipment, and materials. This area may not
be in close proximity of the construction site but will be within the installation boundaries. Maintain
the area in a clean and orderly fashion and secured if needed to protect supplies and equipment.
Utilities will not be provided to this area by the Owner.

3.5.5 Appearance of Trailers

a. Trailers must be roadworthy and comply with all appropriate state and local vehicle
requirements. Trailers which are rusted, have peeling paint or are otherwise in need of repair
will not be allowed on Installation property. Trailers must present a clean and neat exterior
appearance and be in a state of good repair.

b. Maintain the temporary facilities. Failure to do so will be sufficient reason to require their
removal at the Contractor's expense.

3.5.6 Trailers or Storage Buildings

a. Trailers or storage buildings will be permitted, where space is available, subject to the approval
of the Owner’s Representative.

b.  Mount a sign not smaller than 24 by 24 inches on the trailer or building that shows the company
name, business phone number, emergency phone number.

3.5.7 Safety Systems

Protect the integrity of all installed safety systems or personnel safety devices. Obtain prior approval
from the Owner’s Representative if entrance into systems serving safety devices is required. If it is
temporarily necessary to remove or disable personnel safety devices in order to accomplish Contract
requirements, provide alternative means of protection prior to removing or disabling any
permanently installed safety devices or equipment and obtain approval from the Owner’s
Representative.
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3.5.8 Special Storage Requirements

The following special storage requirements apply:
3.5.8.1 Storage Size and Location

The site available for storage must be confined to the indicated laydown area on the drawings.
3.6.8.2 Storage in Existing Buildings

No storage will be permitted within existing buildings, unless otherwise approved by the Owner.
3.6.9 Weather Protection of Temporary Facilities and Stored Materials

Not Used
3.6.9.1 Building and Site Storm Protection

Site storm protection provisions must be included in the Emergency Shut Down Plan for Hurricane,
Tropical Storm, or Heavy Rainfall Event. These must be approved by the Owner.

3.7 OWNER FIELD OFFICE
3.7.1 Resident Engineer's Office

Provide the Owner’s Engineer with a field office in accordance with Section 01 50 10 Site Office
Trailer. At completion of the project, the office will remain the property of the Contractor and be
removed from the site. Utilities must be connected and disconnected in accordance with local codes
and to the satisfaction of the Owner’s Representative. Compliance with safety and appearance
requirements for temporary facilities stated in previous paragraphs is required.

3.7.2 Trailer-Type Mobile Office
The option is available to furnish and maintain a trailer-type mobile office acceptable to the Owner’s
Representative to meet the requirements of the minimum facilities specified above. Detailed design
notes and Shop Drawings for stabilization of the site office trailer that will prevent the overturning by
wind forces in accordance with the Florida Building Code. The stabilization provided shall be designed,

sealed and signed by a Professional Engineer registered or licensed to practice in the State of Florida.

3.8 PLANT COMMUNICATIONS — NOT USED

3.9 TEMPORARY PROJECT SAFETY FENCING — NOT USED

3.10 DUMPSTERS
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Equip dumpsters with a secure cover and paint the standard installation color. Keep dumpster closed,
except when being loaded with trash and debris. Empty site dumpsters at least once a week, or as
needed to keep the site free of debris and trash. If necessary, provide 55-gallon trash containers
painted the darker installation color to collect debris in the construction site area. For large
demolitions, large dumpsters without lids are acceptable, but must not have debris higher than the

sides before emptying.

3.11 CLEANUP

Remove construction debris, waste materials, packaging material and the like from the work site
daily. Any dirt or mud which is tracked onto paved or surfaced roadways must be cleaned away.
Store all salvageable materials resulting from demolition activities within the fenced area described
above or at the supplemental storage area. Neatly stack stored materials not in trailers, whether new

or salvaged.
3.12 RESTORATION OF STORAGE AREA

Upon completion of the project remove the bulletin board, signs, barricades, haul roads, and all other
temporary products from the site. After removal of trailers, materials, and equipment from within
the fenced area, remove the fence. Restore areas used during the performance of the Contract to the
original or better condition. Remove gravel used to traverse grassed areas and restore the area to its
original condition, including topsoil and seeding as necessary.

-- End of Section --
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SECTION 01 50 10

SITE OFFICE TRAILER FOR OWNER/ENGINEER

PART 1 GENERAL
1.1 DESCRIPTION
The Work shall consist of:

Supplying, hauling, locating, relocating, cleaning, maintaining and removing of site office trailer,
including all furnishings, utility installations and operating costs.

Supplying, hauling, locating, relocating, cleaning, servicing and removing of toilet facilities.

The site office trailer and toilet facilities shall be made available for the exclusive use of the Engineer for
the duration of the contract.

1.2 SUBMITTALS

Upon request, the Contractor shall submit the following to the Engineer, in accordance with the Special
Provisions:

PART 2 PRODUCTS
2.1 GENERAL

The site office trailer and toilet facilities shall be supplied, hauled, located, relocated and cleaned to the
approval of the Engineer, and shall be maintained throughout the duration of the contract. The site
office trailer and furnishings shall be in like-new condition (windproof, waterproof) and approved by the
Engineer. The Contractor shall maintain the site office trailer in a clean condition, and wash the floors
weekly or additionally, as required.

The site office trailer and toilet facilities shall be located and operational at the site within one week of
the Contractor mobilizing to the site. The location of the site office trailer will be subject to the approval
of the Engineer. The site office trailer shall be continuously available until the project is completed.

The Contractor shall be responsible for the provision of all utilities specified herein, including co-
ordination, hook-up and operating costs. The power supply shall be capable of providing a minimum of
100 amperages.

A minimum of three parking stalls shall be made available for use by the Engineer immediately adjacent
to the site office trailer. This area shall be for the Engineer’s exclusive use with uninterrupted clear and

safe access.

2.2 SITE OFFICE TRAILER
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The Site office trailer shall be a minimum of 12’ x 64’ mobile office with interior walls, floor and ceiling
finished to the approval of the Engineer. The trailer shall have a closed office at each end with a lockable
door and an open board room in the center.

The Contractor shall provide the following furnishings for the Class ‘A’ site office trailer:

J 3 desks

o 3 rolling office chairs

o 1 drawing layout table

. 4 - 6’ folding tables

. 2 filing cabinets (4 drawer legal size)

o 12 stackable meeting chairs

o 1 refrigerator approximately .014 m3 (5 ft3)

o 1 microwave minimum 0.03 m3 (1 ft3) mid-size

o 1 - Coffee Maker (Coffee supplies to be included)

. 1 -5 Gallon hot/cold water dispenser with refill service

o 2 -1830 mm x 915 mm x 305 mm (6 ft high x 3 ft wide x 1 ft deep) bookcases
o windows with mesh security screens and bars

o door entrances complete with a suitable lock

. All required safety supplies including but not limited to Fire Extinguishers, wall mounted eye

wash stations, carbon monoxide alarm, fire alarm, first aid kit.

Minimum ten (10) 120-volt, ac duplex electrical receptacles The Contractor shall ensure that the trailer
is equipped with proper electrical, ventilation, cooling and heating equipment. The air conditioning and
heating system shall be capable of maintaining 22°C inside temperature throughout the year. The
electrical lighting system shall be capable of providing a minimum 750 Lux using surface-mounted,
shielded commercial fixtures with 10% upward light component.

The Contractor shall also equip the site office trailer with one conference room telephone with 4
detachable microphones, one 65” Smart TV mounted in the conference room, HDMI Cable to the
conference room table

The Contractor shall equip the site office trailer with dedicated high-speed internet service, through DSL,
cable or other as accepted by the Engineer.

The Contractor shall provide private washroom facilities adjacent to trailer for the Engineer staff only,
complete with flush or chemical type toilet, lavatory and mirror, and maintain supply of paper towels
and toilet tissue. This toilet shall be cleaned and serviced on at minimum once-a-week basis.

2.3 UTILITY VEHICLE

Contractor shall provide the Owner’s Representative/ Field Engineer with a Utility Vehicle for use during
the project including fuel and all manufacturer’s suggested maintenance. Vehicle shall be a John Deere
XUV590 or equal and shall include a windshield and roof.

2.4 BOAT

Contractor shall provide the Owner’s Representative / Field Engineer with a service boat for use during
the project including fuel and all manufacturer’s suggested maintenance. Boat shall have a maximum 25

Site Office Trailer Section 01 50 10 Page 3





Phase Il Repairs to Lake Manatee Dam July 2021

horsepower outboard motor, minimum length of 16-feet and a minimum capacity of 4 persons and a
minimum weight limit of 1500 pounds, as manufactured by Crestliner (model 1400), or approved equal.

PART 3 EXECUTION
The Contractor shall be responsible for the installation, subsequent removal and restoration of the site
to the satisfaction of the Engineer. If the site office trailer is relocated to another location(s) during the

course of the project, the Contractor is responsible for restoration of each site to the satisfaction of the
Engineer.

3.1 QUALITY MANAGEMENT
3.2 METHOD OF MEASUREMENT

Supply of site office trailer, including all furnishings, toilet facilities, utilities, relocation and operating
costs, will be paid for on a Lump Sum Basis and no measurement will be taken of this Work.

3.3 BASIS OF PAYMENT

Supply of site office trailer will be paid for as part of the Mobilization and Demobilization Pay Items,
which price will be payment for performing all operations herein described and all other items incidental
to the Work. Fifty percent of the amount will be payable after satisfactory location and set-up of the
trailer before the Contractor commences work at the site and the balance after removal of the trailer

and clean-up of the site at the conclusion of the project.

-- End of Section --
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SECTION 01 78 00
CLOSEOUT SUBMITTALS
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM E1971 (2005; R 2011) Standard Guide for Stewardship for the
Cleaning of Commercial and Institutional Buildings

GREEN SEAL (GS)
GS-37 (2017) Cleaning Products for Industrial and Institutional Use
U.S. ARMY CORPS OF ENGINEERS (USACE)
State of Florida Geospatial Data and Systems
NCS National CAD Standard
1.2 DEFINITIONS
1.2.1 As-Built Drawings
As-built drawings are the marked-up drawings, maintained by the Contractor on-site, that depict
actual conditions and deviations from the Contract Documents. These deviations and additions may
result from coordination required by, but not limited to: contract modifications; official responses to
submitted Requests for Information (RFI's); direction from the Owner’s Representative; design that is
the responsibility of the Contractor, and differing site conditions. Maintain the as-builts throughout
construction as red-lined hard copies on site and/or red-lined PDF files. These files serve as the basis
for the creation of the record drawings.
1.2.2 Record Drawings

The record drawings are the final compilation of actual conditions reflected in the as-built drawings.

Produce the record drawings from the Record Model(s) and do not include annotations indicating
revisions.

1.2.3 Record Model
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A model reflecting approved changes during construction including red-lines, requests for information
(RFI's), and contract modifications. Include updated construction phase facility/site data for
components.

1.2.4 Advanced Modeling

A subset of geospatial technologies as defined in EM 1110-1-2909 to include Building Information
Modeling (BIM), Civil Information Modeling (CIM), Geographic Information Systems (GIS), and
Computer-Aided Design (CAD). Advanced modeling is comprised of models and drawings that form a
digital representation of the project, or part thereof, that are comprised of model elements with
facility data.

1.2.5 USACE CAD/BIM Technology Center

The USACE CAD/BIM Technology Center hosts all standard content for USACE. This content can be
accessed through the CAD/BIM Technology Center website, https://cadbimcenter.erdc.dren.mil/.

1.3 SOURCE DRAWING FILES

Request the full set of electronic drawings, in the source format, for Record Drawing preparation,
after award and at least 30 days prior to required use.

1.3.1 Terms and Conditions

Data contained on these electronic files must not be used for any purpose other than as a
convenience in the preparation of construction drawings and data for the referenced project. Any
other use or reuse shall be at the sole risk of the Contractor and without liability or legal exposure to
the Owner. The Contractor must make no claim and waives to the fullest extent permitted by law,
any claim or cause of action of any nature against the Owner, its agents or sub consultants that may
arise out of or in connection with the use of these electronic files. The Contractor must, to the fullest
extent permitted by law, indemnify and hold the Owner harmless against all damages, liabilities or
costs, including reasonable attorney's fees and defense costs, arising out of or resulting from the use
of these electronic files.

These electronic CAD drawing files are not construction documents. Differences may exist between
the CAD files and the corresponding construction documents. The Owner makes no representation
regarding the accuracy or completeness of the electronic CAD files, nor does it make representation
to the compatibility of these files with the Contractor hardware or software. In the event that a
conflict arises between the signed and sealed construction documents prepared by the Owner and
the furnished Source drawing files, the signed and sealed construction documents govern. The
Contractor is responsible for determining if any conflict exists. Use of these Source Drawing files does
not relieve the Contractor of duty to fully comply with the contract documents, including and without
limitation, the need to check, confirm and coordinate the work of all contractors for the project. If
the Contractor uses, duplicates or modifies these electronic source drawing files for use in producing
construction drawings and data related to this contract, remove all previous indicia of ownership
(seals, logos, signatures, initials and dates).
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1.4 RECORD DRAWINGS

The Owner will provide pdf and or program files at the preconstruction conference that contains one
set of "as-designed" electronic CAD files in the specified software and format revised to reflect all
amendments and the final contract PDF drawings. The CAD files are provided to enable preparation
of as-built or as-constructed drawings. If discrepancies exist between the CAD files and the contract
PDF drawings, correct the CAD files to show the contract PDF drawings.

1.4.1 Variation with Contract Drawings

The electronic files provided are not part of the contract documents. If there is any discrepancy
between the electronic files and the contract drawings, the contract drawings govern. The Owner has
no responsibility to modify any GFM due to changes in the design that occur after award.

Evaluate the content and quality of the GFM upon receipt. If major discrepancies or omissions occur
in the GFM, notify the Owner’s Representative and indicate the nature of such variations.

1.4.2 Data Loss, Corruption, and Error

Transfer of GFM files may result in corrupted files resulting in data loss and errors. Use of GFM files
at own risk. Verify data integrity upon receipt and request a replacement if necessary. Make any
adjustment in file structure, format, or software version as needed to make GFM compatible with
computer systems and/or software to meet the requirements of the contract.

1.4.3 Modeling Completeness and Quality

The Owner makes no guarantee that the GFM provide the level of completeness or quality as

required by the contract. Further, the Owner makes no guarantee that identified variations will be
corrected upon notification.

1.5 SUBMITTALS

Owner approval is required for submittals. Submit the following in accordance with Section 01 33 00
SUBMITTAL PROCEDURES:

SD-03 Product Data
Warranty Management Plan
Warranty Tags
Final Cleaning
Spare Parts Data

SD-08 Manufacturer's Instructions
Posted Instructions
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SD-10 Operation and Maintenance Data
Operation and Maintenance Manuals;
SD-11 Closeout Submittals
As-Built Drawings;
Record Drawings;
Record Model;
As-Built Record of Equipment and Materials
Final Approved Shop Drawings;

Construction Contract Specifications;

1.6 SPARE PARTS DATA
Submit three copies of the Spare Parts Data list.

a. Indicate manufacturer's name, part number, and stock level required for test and balance, pre-
commissioning, maintenance and repair activities. List those items that may be standard to the
normal maintenance of the system.

b. At acceptance of commissioning, ensure the required stock level is supplied as indicated in
subparagraph a for maintenance and repair activities through the facilities warranty period.
Provision of spare parts does not relieve the Contractor of responsibilities listed under the
contract guarantee provisions.

1.7 QUALITY CONTROL

Additions and corrections to the contract drawings must be equal in quality and detail to that of the
originals. Line colors, line weights, lettering, layering conventions, and symbols must [conform to
ERDC/ITL TR-12-6][be the same as the original line colors, line weights, lettering, layering conventions,
and symbols].

1.8 WARRANTY MANAGEMENT

1.8.1 Warranty Management Plan
Develop a warranty management plan which contains information relevant to Warranty of
Construction. At least 30 days before the planned pre-warranty conference, submit three sets of the

warranty management plan. Include within the warranty management plan all required actions and
documents to assure that the Owner receives all warranties to which it is entitled. The plan narrative
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must contain sufficient detail to render it suitable for use by future maintenance and repair
personnel, whether tradesmen, or of engineering background, not necessarily familiar with this
contract. The term "status" as indicated below must include due date and whether item has been
submitted or was accomplished. Submit warranty information, made available during the
construction phase, to the Owner’s Representative for approval prior to each monthly pay estimate.
Assemble approved information in a binder and turn over to the Owner upon acceptance of the work.
The construction warranty period must begin on the date of project acceptance and continue for the
full product warranty period. Conduct a joint 4 month and 9 month warranty inspection, measured
from time of acceptance; with the Contractor, Owner’s Representative and the Customer
Representative. The warranty management plan must include, but is not limited to, the following:

a. Roles and responsibilities of personnel associated with the warranty process, including points of
contact and telephone numbers within the organizations of the Contractors, subcontractors,
manufacturers or suppliers involved.

b.  For each warranty, the name, address, telephone number, and e-mail of each of the guarantor's
representatives nearest to the project location.

c. Alist and status of delivery of Certificates of Warranty for extended warranty items, including
roofs, HVAC balancing, pumps, motors, transformers, and for commissioned systems, such as
fire protection and alarm systems, sprinkler systems, and lightning protection systems.

d.  As-Built Record of Equipment and Materials list for each warranted equipment, item, feature of
construction or system indicating:

(1) Name of item.

(2) Model and serial numbers.

(3) Location where installed.

(4) Name and phone numbers of manufacturers or suppliers.

(5) Names, addresses and telephone numbers of sources of spare parts.

(6) Warranties and terms of warranty. Include one-year overall warranty of construction,
including the starting date of warranty of construction. Items which have warranties
longer than one year must be indicated with separate warranty expiration dates.

(7) Cross-reference to warranty certificates as applicable.

(8) Starting point and duration of warranty period.

(9) Summary of maintenance procedures required to continue the warranty in force.

(10) Cross-reference to specific pertinent Operation and Maintenance manuals.

(11) Organization, names and phone numbers of persons to call for warranty service.

(12) Typical response time and repair time expected for various warranted equipment.

e. The plans for attendance at the 4- and 9-month post-construction warranty inspections
conducted by the Owner.

f. Procedure and status of tagging of equipment covered by warranties longer than one year.
g. Copies of instructions to be posted near selected pieces of equipment where operation is critical

for warranty or safety reasons.
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1.8.2 Performance Bond
The Performance Bond [must remain effective throughout the construction and warranty period.

a. Inthe event the Contractor fails to commence and diligently pursue any construction warranty
work required, the Owner’s Representative will have the work performed by others, and after
completion of the work, will charge the remaining construction warranty funds of expenses
incurred by the Owner while performing the work, including, but not limited to administrative
expenses.

b. Inthe event sufficient funds is not available to cover the construction warranty work performed
by the Owner at the Contractor's expense, the Owner’s Representative will have the right to
recoup expenses from the bonding company.

c. Following oral or written notification of required construction warranty repair work, respond in
a timely manner. Written verification will follow oral instructions. Failure to respond will be
cause for the Owner’s Representative to proceed against the Contractor.

1.8.3 Pre-Warranty Conference

Prior to contract completion, and at a time designated by the Owner’s Representative, meet with the
Owner’s Representative to develop a mutual understanding with respect to the requirements of this
section. At this meeting, establish and review communication procedures for Contractor notification
of construction warranty defects, priorities with respect to the type of defect, reasonable time
required for Contractor response, and other details deemed necessary by the Owner’s Representative
for the execution of the construction warranty In connection with these requirements and at the
time of the Contractor's quality control completion inspection, furnish the name, telephone number
and address of a licensed and bonded company which is authorized to initiate and pursue
construction warranty work action on behalf of the Contractor. This point of contact must be located
within the local service area of the warranted construction, be continuously available, and be
responsive to Owner inquiry on warranty work action and status. This requirement does not relieve
the Contractor of any of its responsibilities in connection with other portions of this provision.

1.8.4 Contractor's Response to Construction Warranty Service Requirements

Following oral or written notification by the Owner’s Representative, respond to construction
warranty service requirements in accordance with the "Construction Warranty Service Priority List"
and the three categories of priorities listed below. Submit a report on any warranty item that has
been repaired during the warranty period. Include within the report the cause of the problem, date
reported, corrective action taken, and when the repair was completed. If the Contractor does not
perform the construction warranty within the timeframe specified, the Owner will perform the work
and back charge the construction warranty payment item established.

1.8.5 Warranty Tags

At the time of installation, tag each warranted item with a durable, oil and water-resistant tag
approved by the Owner’s Representative. Attach each tag with a copper wire and spray with a
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silicone waterproof coating. Also, submit three record copies of the warranty tags showing the layout
and design. The date of acceptance and the QC signature must remain blank until the project is
accepted for beneficial occupancy. Show the following information on the tag.

Type of product/material

Model number

Serial number

Contract number

Warranty period from/to

Inspector's signature

Construction Contractor

Address

Telephone number

Warranty contact

Address

Telephone number

Warranty response time priority
code

WARNING - PROJECT PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE DURING THE
WARRANTY PERIOD.

PART 2 PRODUCTS

2.1 RECORD DRAWINGS
Prepare the CAD drawing files in AutoCAD Release 2020 format compatible with a Windows 10
operating system.

2.5 PDF AS-BUILT FILES

Provide electronic PDF "plots" of all contract drawings sheets associated with the as-built drawing
submittal. Compile and organize the PDF set to match the contract drawings.
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2.6 REDLINES AND MARKUPS

Provide PDFs of the current working redlines and/or markups complying with the as-builts drawing
and markup requirements contained in this specification.

PART 3 EXECUTION

3.1 AS-BUILT DRAWINGS
Provide and maintain two black line print copies of the PDF contract drawings for As-Built Drawings.
Maintain the as-builts throughout construction as red-lined hard copies on site and red-lined PDF
files. Submit As-Built Drawings with each pay request and 30 days prior to final payment request.

3.1.1 Markup Guidelines
Make comments and markup the drawings complete without reference to letters, memos, or
materials that are not part of the As-Built drawing. Show what was changed, how it was changed,
where item(s) were relocated and change related details. These working as-built markup prints must
be neat, legible and accurate as follows:

a. Use base colors of red, green, and blue. Color code for changes as follows:

(1) Special (Blue) - Items requiring special information, coordination, or special detailing or
detailing notes.

(2) Deletions (Red) - Over-strike deleted graphic items (lines), lettering in notes and leaders.
(3) Additions (Green) - Added items, lettering in notes and leaders.
b.  Provide a legend if colors other than the "base" colors of red, green, and blue are used.

c. Add and denote any additional equipment or material facilities, service lines, incorporated
under As-Built Revisions if not already shown in legend.

d. Use frequent written explanations on markup drawings to describe changes. Do not totally rely
on graphic means to convey the revision.

e. Use legible lettering and precise and clear digital values when marking prints. Clarify
ambiguities concerning the nature and application of change involved.

f. Wherever a revision is made, also make changes to related section views, details, legend,
profiles, plans and elevation views, schedules, notes and call out designations, and mark
accordingly to avoid conflicting data on all other sheets.

g. For deletions, cross out all features, data and captions that relate to that revision.

h.  For changes on small-scale drawings and in restricted areas, provide large-scale inserts, with
leaders to the applicable location.
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i Indicate one of the following when attaching a print or sketch to a markup print:
1) Add an entire drawing to contract drawings
2) Change the contract drawing to show
3) Provided for reference only to further detail the initial design.
j. Incorporate all shop and fabrication drawings into the markup drawings.
3.1.2 As-Built Drawings Content

Contractor shall keep two sets of working as-built markup drawings current on a weekly basis and at
least one set available on the jobsite at all times and the other available for review by the Engineer
and/or Owner. Changes from the contract drawings which are made during construction or
additional information which might be uncovered in the course of construction must be accurately
and neatly recorded as they occur by means of details and notes. Submit the working as-built markup
drawings for approval prior to submission of each monthly pay estimate. For failure to maintain the
working and final record drawings as specified herein, the Owner’s Representative will withhold 10
percent of the monthly progress payment until approval of updated drawings. Show on the as-built
drawings, but not limited to, the following information:

a. The actual location, kinds and sizes of all sub-surface utility lines. In order that the location of
these lines and appurtenances may be determined in the event the surface openings or
indicators become covered over or obscured, show by offset dimensions to two permanently
fixed surface features the end of each run including each change in direction on the record
drawings. Locate valves, splice boxes and similar appurtenances by dimensioning along the
utility run from a reference point. Also record the average depth below the surface of each run.

b. The location and dimensions of any changes within the building structure.
C. Layout and schematic drawings of electrical circuits and piping.

d. Correct grade, elevations, cross section, or alignment of roads, earthwork, structures or utilities
if any changes were made from contract plans.

e. Changes in details of design or additional information obtained from working drawings specified
to be prepared or furnished by the Contractor; including but not limited to shop drawings,
fabrication, erection, installation plans and placing details, pipe sizes, insulation material,

dimensions of equipment, and foundations.

f.  The topography, invert elevations and grades of drainage installed or affected as part of the
project construction.

g.  Changes or Revisions which result from the final inspection.
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h.  Where contract drawings or specifications present options, show only the option selected for
construction on the working as-built markup drawings.

i If borrow material for this project is from sources on Owner property, or if Owner property is
used as a spoil area, furnish a contour map of the final borrow pit/spoil area elevations.

j. Changes in location of equipment.
k.  Actual location of anchors, construction and control joints, etc., in concrete.

I Unusual or uncharted obstructions that are encountered in the contract work area during
construction.

m. Location, extent, thickness, and size of stone protection particularly where it will be normally
submerged by water.

3.2 RECORD DRAWING FILES

If additional drawings are required, prepare them to use the specified electronic file format applying
the same graphic standards specified for original drawings. The title block and drawing border to be
used for any new final record drawings must be identical to that used on the contract drawings.
Accomplish additions and corrections to the contract drawings using CAD files. Provide all program
files and hardware necessary to prepare final PDF record drawings. The Owner’s Representative will
review final PDF record drawings for accuracy and return them to the Contractor for required
corrections, changes, additions, and deletions.

3.2.1 Rename the CAD Drawing files

Rename the CAD Drawing files using the contract number as the Project Code field, (e.g., W91238-15-
C-10A-102.DWG) as instructed in the Pre-Construction conference. Use only those renamed files for
the Marked-up changes. Make all changes on the layer/level as the original item.

a. For AutoCAD files (DWG), enter all as-built delta changes and notations on the AS-BUILT layer.

b.  When final revisions have been completed, show the wording "RECORD DRAWING AS-BUILTS"
followed by the name of the Contractor in letters at least 3/16 inch high on the cover sheet
drawing. Date RECORD DRAWING AS-BUILTS" drawing revisions in the revision block.

3.3 RECORD DRAWINGS

Prepare final record drawings after the completion of each definable feature/phase of work as listed
in the Contractor Quality Control Plan (such as Foundations, Utilities, or Structural Steel as
appropriate for the project). Transfer the changes from the approved working as-built markup
drawings to the original electronic CAD drawing files. Modify the as-built CAD drawing files to
correctly show the features of the project as-built by bringing the working CAD drawing set into
agreement with approved working as-built markup drawings and adding such additional drawings as
may be necessary. Jointly review the working as-built markup drawings with printouts from working
as-built CAD drawing PDF files for accuracy and completeness. Monthly review of working as-built
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CAD drawing PDF file printouts must cover all sheets revised since the previous review. These PDF
drawing files are part of the permanent records of this project. Any drawings damaged or lost must
be satisfactorily replaced at no expense to the Owner.

Drawing revisions (include within change order price the cost to change working and final record
drawings to reflect revisions) and compliance with the following procedures.

a. Follow directions in the revision for posting descriptive changes.

b. The revision delta size must be 5/16 inch unless the area where the delta is to be placed is
crowded. Use a smaller size delta for crowded areas.

c. Place a revision delta at the location of each deletion.

d. For new details or sections which are added to a drawing, place a revision delta by the
detail or section title.

e. For minor changes, place a revision delta by the area changed on the drawing (each
location).

f. For major changes to a drawing, place a revision delta by the title of the affected plan,
section, or detail at each location.

g. For changes to schedules or drawings, place a revision delta either by the schedule
heading or by the change in the schedule.

3.3.1 Final Record Drawing Package
Submit the final record PDF and CAD drawings package for the entire project within 20 days of
substantial completion of all phases of work. Submit one set of ANSI D size PDF and CAD files, two
sets of ANSI D size prints and one set of the approved working record drawings. The package must be
complete in all details and identical in form and function to the contract drawing files supplied by the
Owner.

3.4 FINAL APPROVED SHOP DRAWINGS
Submit final approved project shop drawings 30 days after transfer of the completed facility.

3.5 CONSTRUCTION CONTRACT SPECIFICATIONS

Submit final PDF file record construction contract specifications, including revisions thereto, 30 days
after transfer of the completed facility.

3.6 AS-BUILT RECORD OF EQUIPMENT AND MATERIALS
Furnish one copy of preliminary record of equipment and materials used on the project 15 days prior
to final inspection. This preliminary submittal will be reviewed and returned 2 days after final

inspection with Owner comments. Submit two sets of final record of equipment and materials 10
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days after final inspection. Key the designations to the related area depicted on the contract
drawings. List the following data:

RECORD OF DESIGNATED EQUIPMENT AND MATERIALS DATA

Description Specification Manufacturer and [Composition and |(Where Used
Section Catalog, Model, Size
and Serial Number

3.7 OPERATION AND MAINTENANCE MANUALS

Provide project operation and maintenance manuals as specified in Section 01 78 23 OPERATION AND
MAINTENANCE DATA. Provide four electronic copies of the Operation and Maintenance Manual files
and one hard copy of the Operation and Maintenance Manuals]. Submit to the Owner’s
Representative for approval within 30 calendar days of the Beneficial Occupancy Date (BOD). Update
and resubmit files for final approval at BOD.

3.8 CLEANUP

Provide final cleaning in accordance with ASTM E1971 and submit two copies of the listing of
completed final clean-up items. Leave premises "broom clean." Comply with GS-37 for general
purpose cleaning and bathroom cleaning. Use only nonhazardous cleaning materials, including
natural cleaning materials, in the final cleanup. Clean interior and exterior glass surfaces exposed to
view; remove temporary labels, stains and foreign substances; polish transparent and glossy surfaces;
vacuum carpeted and soft surfaces. Clean equipment and fixtures to a sanitary condition. Clean
debris from systems. Sweep paved areas and rake clean landscaped areas. Remove waste and
surplus materials, rubbish and construction facilities from the site. Recycle, salvage, and return
construction and demolition waste from project.

-- End of Section --
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SECTION 02 41 00
DEMOLITION
PART 1 GENERAL
1.1 REFERENCES
The publications listed below form a part of this specification to the extent referenced. The

publications are referred to within the text by the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO M 145 (1991; R 2012) Standard Specification for Classification of
Soils and Soil-Aggregate Mixtures for Highway Construction
Purposes

AASHTO T 180 (2017) Standard Method of Test for Moisture-Density

Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-
mm (18-in.) Drop

ASTM INTERNATIONAL (ASTM)

ASTM C136 (2019) Standard Test Method for Sieve Analysis of Fine and
Coarse Aggregates

ASTM D1140 (2017) Standard Test Methods for Determining the Amount
of Material Finer than 75-um (No. 200) Sieve in Soils by
Washing

ASTM D1557 (2012; E 2015) Standard Test Methods for Laboratory

Compaction Characteristics of Soil Using Modified Effort
(56,000 ft-Ibf/ft3) (2700 kN-m/m3)

ASTM D1586 (2018) Standard Test Method for Standard Penetration Test
(SPT) and Split-Barrel Sampling of Soils

ASTM 2216-19 Standard Test Methods for Laboratory Determination of
Water (Moisture) Content of Soil and Rock by Mass

ASTM D2487 (2017; E 2020) Standard Practice for Classification of Soils for
Engineering Purposes (Unified Soil Classification System)

ASTM D4318 (2017; E 2018) Standard Test Methods for Liquid Limit,
Plastic Limit, and Plasticity Index of Soils
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ASTM D4718 (2015) Standard Practice for Correction of Unit Weight and
Water Content for Soils Containing Oversize Particles

ASTM D7263 Standard Test Methods for Laboratory Determination of
Density and Unit Weight of Soil Specimens

AMERICAN SOCIETY OF SAFETY PROFESSIONALS (ASSP)

ASSP A10.6 (2006) Safety & Health Program Requirements for
Demolition Operations - American National Standard for
Construction and Demolition Operations

1.2 PROIJECT DESCRIPTION
1.2.1 Definitions
1.2.1.1 Demolition

Demolition is the process of wrecking or taking out any load-supporting structural member of a
facility or earthen embankment together with any related handling and disposal operations.

1.2.1.2 Deconstruction

Deconstruction is the process of taking apart a facility with the primary goal of preserving the value of
all useful building materials.

1.2.1.3 Demolition Plan

Demolition Plan is the planned steps and processes for managing demolition activities and identifying
the required sequencing activities and disposal mechanisms.

1.2.1.4 Deconstruction Plan

Deconstruction Plan is the planned steps and processes for dismantling all or portions of a structure
or assembly, to include managing sequencing activities, storage, re-installation activities, salvage and
disposal mechanisms.

1.2.2 Demolition Plan

Prepare a Demolition Plan and Deconstruction Plan and submit proposed salvage, demolition,
deconstruction, and removal procedures for approval before work is started. Include in the plan
procedures for careful removal and disposition of materials specified to be salvaged, coordination
with other work in progress, a disconnection schedule of utility services, and protection of the
existing dam structure, a detailed description of methods and equipment to be used for each
operation and of the sequence of operations. Identify components and materials to be salvaged for
reuse or recycling to be Removed. Append tracking forms for all removed materials indicating type,
guantities, condition, destination, and end use. Include statements affirming Contractor inspection of
the existing dam and spillway components and their suitability to perform as a safe working platform
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or if inspection reveals a safety hazard to workers, state provisions for securing the safety of the
workers throughout the performance of the work. Provide procedures for safe conduct of the work.
Plan shall be reviewed by the Owner’s Representative prior to work beginning.

1.2.3 General Requirements

Do not begin demolition or deconstruction until authorization is received from the Owner. Remove
rubbish and debris from the project site; do not allow accumulations adjacent to the work site. The
work includes demolition, deconstruction, salvage of identified items and materials, and removal of
resulting rubbish and debris. Remove rubbish and debris from property daily, unless otherwise
directed. Store materials that cannot be removed daily in areas specified by the Owner. Dispose of all
materials at a facility liscenced to accept the material.

1.3 ITEMS TO REMAIN IN PLACE

Take necessary precautions to avoid damage to existing items to remain in place, to be reused, or to
remain the property of the Owner. Repair or replace damaged items as approved by the Owner’s
representative. Coordinate the work of this section with all other work indicated. Construct and
maintain shoring, bracing, and supports as required. Ensure that structural elements are not
overloaded. Increase structural supports or add new supports as may be required as a result of any
cutting, removal, deconstruction, or demolition work performed under this contract. Do not overload
structural elements or pavements to remain. Provide new supports and reinforcement for existing
construction weakened by demolition, deconstruction, or removal work. Repairs, reinforcement, or
structural replacement require approval by the Owner’s Representative prior to performing such
work.

1.3.1 Existing Construction Limits and Protection

Do not disturb existing construction beyond the extent indicated or necessary for installation of new
construction. Provide temporary shoring and bracing for support of building components to prevent
settlement or other movement. Provide protective measures to control accumulation and migration
of dust and dirt in all work areas. Remove dust, dirt, and debris from work areas daily.

1.3.2 Weather Protection — Not Used

1.3.3 Trees

Protect trees within the project site which might be damaged during demolition, deconstruction, or
construction. Replace any tree that is damaged during the work under this contract with like-kind or
as approved by the Owner’s Representative.

1.3.4 Utility Service

Maintain existing utilities indicated to stay in service and protect against damage during demolition,
deconstruction, and construction operations. Prior to start of work, utilities serving each area of
alteration or removal will be shut off by the Owner and disconnected and sealed by the Contractor.
The Owner will disconnect and seal utilities serving each area of alteration or removal upon written
request from the Contractor.
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1.3.5 Facilities

Protect electrical and mechanical services, utilities, and instrumentation. Where removal of existing
utilities and pavement is specified or indicated, provide approved barricades, temporary covering of
exposed areas, and temporary services or connections for electrical and mechanical utilities. Flow
meters installed in the two toe drains are to remain in service during all construction activities. The
wiring for these devices will need to be rerouted and otherwise protected throughout construction
and then replaced to their original configurations after the construction process. The Owner will
identify other electrical and mechanical services, utilities, and instrumentation that will need to
remain. Ensure that no structural or geotechnical elements determined to be unstable are left
unsupported and place and secure bracing, shoring, or lateral supports as may be required as a result
of any cutting, removal, deconstruction, or demolition work performed under this contract.

1.4 BURNING
The use of burning at the project site for the disposal of refuse and debris will not be permitted.
1.5 AVAILABILITY OF WORK AREAS

Areas in which the work is to be accomplished will be available in accordance with the following
schedule:

Schedule

Area Date

1.6 SUBMITTALS
Owner approval is required for submittals with a "G" or "S" classification. Submittals not having a "G"
or "S" classification are for information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Owner. Submit the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Demolition Plan; G
Deconstruction Plan; G
Existing Conditions

SD-07 Certificates

Notification; G
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Notification of Demolition and Renovation Form
SD-11 Closeout Submittals
Receipts
1.7 QUALITY ASSURANCE

Prevent the spread of dust and debris to occupied portions of the Plant and avoid the creation of a
nuisance or hazard in the surrounding area. Do not use water if it results in hazardous or
objectionable conditions such as, but not limited to flooding, or pollution. Vacuum and dust the work
area weekly.

1.8 PROTECTION
1.8.1 Protection of Personnel

Before, during and after the [demolition][ and ][deconstruction] work continuously evaluate the
condition of the structure being [demolished] [and] [deconstructed] and take immediate action to
protect all personnel working in and around the project site. No area, section, or component of
floors, roofs, walls, columns, pilasters, or other structural element will be allowed to be left standing
without sufficient bracing, shoring, or lateral support to prevent collapse or failure while workmen
remove debris or perform other work in the immediate area.

1.9 RELOCATIONS

Perform the removal and reinstallation of relocated items as indicated with workmen skilled in the
trades involved. Repair or replace items to be relocated which are damaged by the Contractor with
new undamaged items as approved by the Owner’s Representative.

1.10 EXISTING CONDITIONS

Before beginning any demolition or deconstruction work, survey the site and examine the drawings
and specifications to determine the extent of the work. Record existing conditions in the presence of
the Owner’s Representative showing the condition of structures and other facilities adjacent to areas
of alteration or removal. Digital photographs will be acceptable as a record of existing conditions.
Include in the record the elevation of the top of foundation walls, finish floor elevations, possible
conflicting electrical conduits, plumbing lines, alarms systems, the location and extent of existing
cracks and other damage and description of surface conditions that exist prior to before starting
work. It is the Contractor's responsibility to verify and document all required outages which will be
required during the course of work, and to note these outages on the record document. Submit
survey results.

PART 2 PRODUCTS

2.1 FILL MATERIAL
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a. Comply with excavating, backfilling, and compacting procedures for soils used as backfill material
to fill voids, depressions or excavations resulting from demolition or deconstruction of
structures. Fill material shall be waste products from demolition or deconstruction meeting
gradation requirements provided below until all waste appropriate for this purpose is
consumed.

b.  Select Fill material shall conform to the definition of satisfactory soil material as defined in the
Unified Soil Classification System. In addition, fill material shall be free from roots and other
organic matter, trash, debris, and particles larger than 3 inches in any dimension.

c.  Proposed fill material must be sampled and tested by an approved soil testing laboratory, as
follows:

Soil classification — (backfill) GW, GP, GM, GP-GM, GW-
GM, SW, SP, SM, SW-SM, SC, SW-SC, SP-SM, SP-SC ASTM D2487, ASTM D4318, ASTM C136,

Soil classification — (void filling and underwater and ASTM D1140
backfilling) SP, SP-SM
Moisture-density (engineered fill in-the-dry) ASTM D1557, AASHTO T 180, ASTM D4718

ASTM D2216-19, ASTM D7263-21 (samples

Moisture-density (void filling) collected from slurry)

Moisture-density (underwater placement) ASTM D1586

PART 3 EXECUTION

3.1 EXISTING FACILITIES TO BE REMOVED
Inspect and evaluate existing structures onsite for reuse. Existing construction scheduled to be
removed for reuse shall be disassembled. Dismantled and removed materials are to be separated, set
aside, and prepared as specified, and stored or delivered to a collection point for reuse,
remanufacture, recycling, or other disposal, as specified. Materials shall be designated for reuse
onsite whenever possible.

3.1.1 Structures
a. Remove existing structures indicated to be removed.

b. Demolish facilities in a systematic manner.

c. Locate demolition and deconstruction equipment throughout the structure and remove
materials so as to not impose excessive loads to supporting walls, floors, or framing.

3.1.2 Utilities and Related Equipment

3.1.2.1 General Requirements
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Do not interrupt existing utilities serving occupied or used facilities, except when authorized in writing
by the Owner’s Representative. Do not interrupt existing utilities serving facilities occupied and used
by the Owner except when approved in writing and then only after temporary utility services have
been approved and provided. Do not begin demolition or deconstruction work until all utility
disconnections have been made. Shut off and cap utilities for future use, as indicated.

3.1.2.2 Disconnecting Existing Utilities

Remove existing utilities, as indicated and terminate in a manner conforming to the nationally
recognized code covering the specific utility and approved by the Owner’s Representative. When
utility lines are encountered but are not indicated on the drawings, notify the Owner’s Representative
prior to further work in that area. Remove meters and related equipment and deliver to a location
[on the station] in accordance with instructions of the Owner’s Representative.

3.1.3 Paving and Slabs

Sawcut concrete and asphaltic concrete paving and slabs as indicated on the drawings. Provide neat
sawcuts at limits of pavement removal as indicated. Pavement and slabs designated to be recycled
and utilized in this project shall be moved, ground and stored as directed by the Owner’s
Representative. Pavement and slabs not to be used in this project shall be removed from the
Installation at Contractor's expense.

3.1.4 Masonry

Sawcut and remove masonry so as to prevent damage to surfaces to remain and to facilitate the
installation of new work. Provide square, straight edges and corners where existing masonry adjoins
new work and other locations.

3.1.5 Concrete

Saw concrete along straight lines to a depth matching the thickness of the slab. Break out the
remainder of the concrete provided that the broken area is concealed in the finished work, and the
remaining concrete is sound. At locations where the broken face cannot be concealed, grind smooth
or saw cut entirely through the concrete.

3.1.6 Structural Steel

Dismantle structural steel at field connections and in a manner that will prevent bending or damage.
Salvage for reuse or recycle structural steel, steel joists, girders, angles, plates, columns and shapes.
Flame-cutting torches are permitted when other methods of dismantling are not practical. Transport
steel joists and girders as whole units and not dismantled. Transport structural steel shapes to a
designated area as directed by the Owner’s Representative, stacked according to size, type of
member and length, and stored off the ground, protected from the weather.

3.1.7 Miscellaneous Metal
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Salvage shop-fabricated items such as steel gratings, metal ladders, wire mesh partitions, metal
railings, and similar items as whole units. Salvage light-gage and cold-formed metal framing, such as
steel studs, steel trusses, metal gutters, roofing and siding, metal toilet partitions, toilet accessories
and similar items. Scrap metal shall become the Contractor's property. Recycle scrap metal as part of
demolition and deconstruction operations. Provide separate containers to collect scrap metal and
transport to a scrap metal collection or recycling facility, in accordance with the Waste Management
Plan.

3.1.8 Patching

Where removals leave holes and damaged surfaces exposed in the finished work, patch and repair
these holes and damaged surfaces to match adjacent finished surfaces, using on-site materials when
available. Where new work is to be applied to existing surfaces, perform removals and patching in a
manner to produce surfaces suitable for receiving new work. Finished surfaces of patched area shall
be flush with the adjacent existing surface and shall match the existing adjacent surface as closely as
possible as to texture and finish. Patching shall be as specified and indicated, and shall include:

a. Concrete and Masonry: Completely fill holes and depressions, caused by previous physical
damage or left as a result of removals in existing masonry walls to remain, with an approved
masonry patching material, applied in accordance with the manufacturer's printed instructions.

3.1.9 Mechanical Equipment and Fixtures

Disconnect mechanical hardware at the nearest connection to existing services to remain, unless
otherwise noted. Disconnect mechanical equipment and fixtures at fittings. Remove service valves
attached to the unit. Salvage each item of equipment and fixtures as a whole unit; listed, indexed,
tagged, and stored. Salvage each unit with its normal operating auxiliary equipment. Transport
salvaged equipment and fixtures, including motors and machines, to a designated [on station] storage
area as directed by the Owner’s Representative. Do not remove equipment until approved. Do not
offer low-efficiency equipment for reuse[; provide to recycling service for disassembly and recycling
of parts].

3.1.9.1 Preparation for Storage

Remove water, dirt, dust, and foreign matter from units; tanks, piping and fixtures shall be drained;
interiors, if previously used to store flammable, explosive, or other dangerous liquids, shall be steam
cleaned. Seal openings with caps, plates, or plugs. Secure motors attached by flexible connections to
the unit. Change lubricating systems with the proper oil or grease.

3.1.9.2 Piping

Disconnect piping at unions, flanges and valves, and fittings as required to reduce the pipe into
straight lengths for practical storage. Store salvaged piping according to size and type. If the piping
that remains can become pressurized due to upstream valve failure, end caps, blind flanges, or other
types of plugs or fittings with a pressure gage and bleed valve shall be attached to the open end of
the pipe to ensure positive leak control. Carefully dismantle piping that previously contained gas,
gasoline, oil, or other dangerous fluids, with precautions taken to prevent injury to persons and
property. Store piping outdoors until all fumes and residues are removed. Box prefabricated
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supports, hangers, plates, valves, and specialty items according to size and type. Wrap sprinkler
heads individually in plastic bags before boxing. Classify piping not designated for salvage, or not
reusable, as scrap metal.

3.1.9.3 Fixtures, Motors and Machines

Remove and salvage fixtures, motors and machines associated with plumbing, heating, air
conditioning, refrigeration, and other mechanical system installations. Salvage, box and store
auxiliary units and accessories with the main motor and machines. Tag salvaged items for
identification, storage, and protection from damage. Classify broken, damaged, or otherwise
unserviceable units and not caused to be broken, damaged, or otherwise unserviceable as debris to
be disposed of by the Contractor.

3.1.10 Electrical Equipment and Fixtures

Salvage motors, motor controllers, and operating and control equipment that are attached to the
driven equipment. Salvage wiring systems and components. Box loose items and tag for
identification. Disconnect primary, secondary, control, communication, and signal circuits at the
point of attachment to their distribution system.

3.1.10.1 Electrical Devices

Remove and salvage switches, switchgear, transformers, conductors including wire and nonmetallic
sheathed and flexible armored cable, regulators, meters, instruments, plates, circuit breakers,
panelboards, outlet boxes, and similar items. Box and tag these items for identification according to
type and size.

3.1.10.2 Wiring Ducts or Troughs

Remove and salvage wiring ducts or troughs. Dismantle plug-in ducts and wiring troughs into unit
lengths. Remove plug-in or disconnecting devices from the busway and store separately.

3.1.10.3 Conduit and Miscellaneous Items
Salvage conduit except where embedded in concrete or masonry. Consider corroded, bent, or
damaged conduit as scrap metal. Sort straight and undamaged lengths of conduit according to size
and type. Classify supports, knobs, tubes, cleats, and straps as debris to be removed and disposed.
3.2 CONCURRENT EARTH-MOVING OPERATIONS
Do not begin excavation, filling, and other earth-moving operations that are sequential to demolition
or deconstruction work in areas occupied by structures to be demolished or deconstructed until all
demolition and deconstruction in the area has been completed and debris removed. Fill holes, open

basements and other hazardous openings.

3.3 DISPOSITION OF MATERIAL
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3.3.1 Title to Materials

Except for salvaged items specified in related Sections, and for materials or equipment scheduled for
salvage, all materials and equipment removed and not reused or salvaged, shall become the property
of the Contractor and shall be removed from Owner property. Title to materials resulting from
demolition and deconstruction, and materials and equipment to be removed, is vested in the
Contractor upon approval by the Owner’s Representative of the Contractor's demolition,
deconstruction, and removal procedures, and authorization by the Owner’s Representative to begin
demolition and deconstruction. The Owner will not be responsible for the condition or loss of, or
damage to, such property after contract award. Showing for sale or selling materials and equipment
on site is prohibited.

3.3.2 Salvaged Materials and Equipment

Remove materials and equipment that are listed in the Demolition plan to be removed by the
Contractor and that are to remain the property of the Owner and deliver to a storage site located
within the plant property.

a. Salvage items and material to the maximum extent possible.

b.  Store all materials salvaged for the Contractor as approved by the Owner’s Representative and
remove from Owner property before completion of the contract. Coordinate the salvaged
materials with tracking requirements in accordance with Section 01 74 19 CONSTRUCTION
WASTE MANAGEMENT AND DISPOSAL. Capture salvaged materials in the diversion calculations
for the project.

c. Remove salvaged items to remain the property of the Owner in a manner to prevent damage
and packed or crated to protect the items from damage while in storage or during shipment.
Iltems damaged during removal or storage must be repaired or replaced to match existing items.
Properly identify the contents of containers.

3.3.2.1 Fire Suppression Containers
Deactivate fire suppression system cylinders and canisters with electrical charges or initiators prior to
shipment. Also, safety caps must be used to cover exposed actuation mechanisms and discharge
ports on these special cylinders.

3.3.4 Unsalvageable and Non-Recyclable Material

Dispose of unsalvageable and non-recyclable noncombustible material at an approved landfill
licensed to receive the material.

3.4 CLEANUP
Remove debris and rubbish from basement and similar excavations. Remove and transport the debris

in a manner that prevents spillage on streets or adjacent areas. Apply local regulations regarding
hauling and disposal.
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3.5 DISPOSAL OF REMOVED MATERIALS
3.5.1 Regulation of Removed Materials

Dispose of debris, rubbish, scrap, and other non-salvageable materials resulting from removal
operations with all applicable federal, state and local regulations as contractually.

3.5.2 Removal to Spoil Areas

Transport noncombustible materials removed from demolition and deconstruction structures to
designated spoil areas on Owner property.

3.5.3 Removal from County Property

Transport waste materials removed from demolished and deconstructed structures, except waste
soil, from Owner property for legal disposal. Dispose of waste soil as directed.

3.6 REUSE OF SALVAGED ITEMS

Recondition salvaged materials and equipment designated for reuse before installation. Replace
items damaged during removal and salvage operations or restore them as necessary to usable
condition.

-- End of Section --
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SECTION 03 01 00
REHABILITATION OF CONCRETE
PART 1 GENERAL
1.1 SCOPE
This specification governs the rehabilitation of structural concrete.
1.2 DEFINITIONS
1.2.1 Bracing

Temporary supplemental members used to avoid local or global instability during construction,
evaluation, or repair that are intended to be removed after completion of construction.

1.2.2 Delamination

A planar separation in a material that is roughly parallel to the surface of the material.
1.2.3 Rehabilitation

Repairing or modifying an existing structure to a desired useful condition.
1.2.4 Repair

The reconstruction or renewal of concrete parts of an existing structure for its maintenance or to
correct deterioration, damage, or faulty construction of members or systems of a structure.

1.2.5 Shoring

Props or posts of timber or other material in compression used for the temporary support of
excavations, formwork, or unsafe structures; the process of erecting shores.

1.2.6 Termination Joint

The interface where a placement of repair material meets existing concrete, the edge of an expansion
joint, or other existing surfaces.

1.2.7 Unsound Concrete

Concrete that is fractured, delaminated, spalled, deteriorated, defective, contaminated or otherwise
damaged.

Rehabilitation of Concrete Section 03 01 00 Page 2





Phase Il Repairs to Lake Manatee Dam July 2021

1.3 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)

AASHTO M 288 (2017) Standard Specification for Geosynthetic Specification
for Highway Applications

AMERICAN CONCRETE INSTITUTE (ACI)

ACl 117 (2010; Errata 2011) Specifications for Tolerances for
Concrete Construction and Materials and Commentary

ACl 440.5 (2008) Specification for Construction with Fiber-Reinforced
Polymer Reinforcing Bars

ACl 440.6 (2008) Specification for Carbon and Glass Fiber-Reinforced
Polymer Bar Materials for Concrete Reinforcement

ACl 440.8 (2013) Specification for Carbon and Glass Fiber-Reinforced
Polymer (FRP) Materials Made by Wet Layup for External
Strengthening of Concrete and Masonry Structures

ACl 503.2-503.4 (2010, R 2003) Three Epoxy Specifications

ACI 503.3 (2010) Specification for Producing a Skid-Resistant Surface
on Concrete by the Use of Epoxy and Aggregate

ACl 503.7 (2007) Specification for Crack Repair by Epoxy Injection

AClI 548.4 (2011) Standard Specification for Latex-Modified Concrete
(LMC) Overlays

ACl 548.8 (2007) Specification for Type EM (Epoxy Multi-Layer)
Polymer Overlay for Bridge and Parking Garage Decks

ACl 548.9 (2008) Specification for Type ES (Epoxy Slurry) Polymer
Overlay for Bridge and Parking Garage Decks

ACl 548.10 (2010) Specification for Type MMS (Methyl Methacrylate
Slurry) Polymer Overlays for Bridge and Parking Garage
Decks

ACl 548.12 (2012) Specification for Bonding Hardened Concrete and

Steel to Hardened Concrete with an Epoxy Adhesive
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AMERICAN SOCIETY OF CIVIL ENGINEERS (ASCE)
ASCE/SEI 37 (2015) Design Loads on Structures During Construction
ASTM INTERNATIONAL (ASTM)

ASTM A775/A775M (2017) Standard Specification for Epoxy-Coated Steel
Reinforcing Bars

ASTM A780/A780M (2020) Standard Practice for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A934/A934M (2016) Standard Specification for Epoxy-Coated
Prefabricated Steel Reinforcing Bars

ASTM C33/C33M (2018) Standard Specification for Concrete Aggregates

ASTM C42/C42M (2020) Standard Test Method for Obtaining and Testing
Drilled Cores and Sawed Beams of Concrete

ASTM C387/C387M (2017) Standard Specification for Packaged, Dry, Combined
Materials for Concrete and High Strength Mortar

ASTM C496/C496M (2017) Standard Test Method for Splitting Tensile Strength of
Cylindrical Concrete Specimens

ASTM C881/C881M (2020a) Standard Specification for Epoxy-Resin-Base Bonding
Systems for Concrete

ASTM C882/C882M (2020) Bond Strength of Epoxy-Resin Systems Used with
Concrete by Slant Shear

ASTM C928/C928M (2020a) Standard Specification for Packaged, Dry, Rapid-
Hardening Cementitious Materials for Concrete Repairs

ASTM C1059/C1059M (2013) Standard Specification for Latex Agents for Bonding
Fresh to Hardened Concrete

ASTM C1077 (2017) Standard Practice for Agencies Testing Concrete and
Concrete Aggregates for Use in Construction and Criteria for
Testing Agency Evaluation

ASTM C1438 (2013; R 2017) Standard Specification for Latex and Powder
Polymer Modifiers for use in Hydraulic Cement Concrete and
Mortar

ASTM C1583/C1583M (2013) Standard Test Method for Tensile Strength of

Concrete Surfaces and the Bond Strength or Tensile Strength
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ASTM C1600/C1600M

ASTM C1602/C1602M

ASTM D93

ASTM D226/D226M

ASTM D323

ASTM D450/D450M

ASTM D542

ASTM D1078

ASTM D2103

ASTM D2822/D2822M

ASTM D3418

ASTM D4016

ASTM D4580/D4580M

ASTM D4869/D4869M

ASTM E329

July 2021

of Concrete Repair and Overlay Materials by Direct Tension
(Pull-off Method)

(2017) Standard Specification for Rapid Hardening Hydraulic
Cement

(2018) Standard Specification for Mixing Water Used in
Production of Hydraulic Cement Concrete

(2019) Standard Test Methods for Flash-Point by Pensky-
Martens Closed Cup Tester

(2017) Standard Specification for Asphalt-Saturated Organic
Felt Used in Roofing and Waterproofing

(2015a) Vapor Pressure of Petroleum Products (Reid
Method)

(2007; E 2013; R 2013) Coal-Tar Pitch Used in Roofing,
Dampproofing, and Waterproofing

(2014) Index of Refraction of Transparent Organic Plastics

(2011) Standard Test Method for Distillation Range of
Volatile Organic Liquids

(2015) Standard Specification for Polyethylene Film and
Sheeting

(2005; R 2011; E 2011) Standard Specification for Asphalt
Roof Cement, Asbestos-Containing

(2015) Transition Temperatures of Polymers by Differential
Scanning Calorimetry

(2014) Viscosity of Chemical Grouts by Brook field
Viscometer (Laboratory Method)

(2012) Standard Practice for Measuring Delaminations in
Concrete Bridge Decks by Sounding

(2016a) Standard Specification for Asphalt-Saturated Organic
Felt Underlayment Used in Steep Slope Roofing

(2020) Standard Specification for Agencies Engaged in
Construction Inspection, Testing, or Special Inspection

INTERNATIONAL CONCRETE REPAIR INSTITUTE (ICRI)

Rehabilitation of Concrete
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ICRI 310.2R (2013) Selecting and Specifying Concrete Surface Preparation
for Sealers, Coatings, Polymer Overlays, and Concrete Repair

1.4 SUBMITTALS
Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-03 Product Data
Proprietary Concrete Overlay/ Repair Materials
Miscellaneous Materials and Equipment
SD-05 Design Data
Formwork and Shoring
Repair Procedures
SD-06 Test Reports
Concrete Repair Material
SD-07 Certificates Polymers
Proprietary Concrete Overlay/ Repair Materials
SD-08 Manufacturer's Instructions
Manufacturer’s Installation Requirements
1.5 QUALITY ASSURANCE
1.5.1 General Requirements

a. Follow the requirements of Section 03 30 00 CAST-IN-PLACE CONCRETE for Work involving
Portland cement concrete.

b. To protect personnel from overexposure to toxic materials, conform to the applicable
manufacturer's Safety data sheets or local regulations. Submit manufacturer's Safety Data
Sheets for all polymers as well as other potentially hazardous materials.

c.  Submit the repair procedures for executing the work as well as the test data and documentation

on materials used for repair. Submittal must include component materials, mixture proportions,
and supplier's quality control program.
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d. Inspection and testing of surface preparation as well as placement of reinforcing steel must be
in accordance with provisions included herein and the Contract Document.

e. Sampling and testing of materials, as well as inspection and testing of work, must be in
accordance with established procedures, manufacturer's instructions, specific instructions from
the Owner’s Representative if given, or recommended practices as referenced herein and the
Contract Documents.

f.  Trial batches and testing requirements for various repair materials specified are the
responsibility of the Contractor.

g. The testing agency must inspect, sample, and test repair materials and concrete production as
required. When it appears that material furnished, or work performed by Contractor fails to
conform to Contract Documents the testing agency will immediately report such deficiency.

1.5.2 Pre-Construction Conference

Conduct a pre-construction conference to discuss repair materials performance requirements, control
provisions, and roles and responsibilities for the Work to ensure that the Contractor's personnel
understand all aspects of the repair material, its properties and application procedures. The
conference must include the Engineer of Record or authorized representative, the Contractor's field
superintendent and foreman, and a competent Technical Representative of the material
manufacturer, and other involved trades or supplier representatives. The Technical Representative
must be fully qualified to perform the work.

1.5.3 Work Plan

Prepare a work plan describing the methods of concrete removal and repair, including methods,
equipment and materials to be used for each feature. Submit the work plan for approval at least 30
days prior to the start of the work. The plan must include, but not be limited to, repair materials to be
used with specific information on products and/or constituents, and requirements for handling,
storage, etc., equipment to be used, surface preparation, and requirements for placement, finishing,
curing and protection specific to the materials used. Include a description of field demonstrations in
the work plan. Do not commence work until the work plan and field demonstration representative of
the type of work are approved.

1.6 ACCEPTANCE OF REHABILITATION WORK
1.6.1 General Requirements
a. Completed concrete rehabilitation work must conform to applicable requirements of Contract
Document and this specification. The Contractor is responsible to bring Work into compliance
with requirements of Contract Documents if the Concrete repair work fails to meet one or more
requirements of Contract Documents.
b. Correct rejected repair work by removing and replacing or by strengthening with additional

construction acceptable to the Engineer of Record. Use repair methods that meet applicable
requirements for function, durability, dimensional tolerances, and appearance.
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c.  Submit proposed work plan, repair methods, materials, and modifications to the Work needed
to correct rejected repair work to meet the requirements of Contract Documents.

1.6.2 Tolerances

a. Construction tolerances for repairs must conform to ACI 117. Where existing conditions do not
allow tolerances to conform to ACI 117, use the details and materials for such conditions as
indicated in the Contract Documents. For conditions not shown or that are different than
indicated in the Contract Documents, notify the Engineer of Record before proceeding with the
work at those locations.

b. Inaccurately formed concrete surfaces resulting in concrete members with dimensions that
exceed ACI 117 tolerances are subject to rejection.

1.6.3 Appearance

Concrete surfaces not meeting the requirements of the Contract Documents must be brought into
compliance.

1.7 PROTECTION OF COMPLETED REHABILITATION WORK

a. Do not allow construction loads to exceed the loads that a structural member or structure is
safely capable of supporting without damage. Provide supplemental support if construction
loads are expected to exceed safe load capacity.

b. Protect repaired and adjacent areas from damage by construction traffic, equipment, and
materials. During the curing period, protect repair materials from damage by mechanical
disturbances, including load-induced stresses, shock, and vibration.

c.  Protect repair materials from environmental damage by weather events during the length of the
curing period.

PART 2 PRODUCTS

Products or materials used must conform to the requirements included herein as well as the Contract
Documents. The usage of other products or materials not covered by this requirement or specified in
the Contract Documents are permitted upon approval by the Engineer of Record. Additional
information and submittals for products and materials not included in this document including
product data, samples, design data, test reports, certificates, manufacturer's instructions, and field
reports must be submitted as requested by the Engineer of Record.

2.1 MATERIALS FOR SHORING AND BRACING

2.1.1 Shoring and Bracing Systems
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Use commercially manufactured and engineered shoring and bracing systems and components,
except where custom built assemblies of lumber or other suitable materials are permitted by the
Engineer of Record.

2.1.2 Design Requirements

The design of the bracing and shoring must be based on ASCE/SEI 37.

a. Non-manufactured shoring and bracing systems must have calculations signed and sealed by a
Licensed Design Professional.

b. Members of non-manufactured shoring systems, must be designed in accordance with the
provisions of the governing building code for the specific material of the member.

c. Members of manufactured shoring systems, consisting of pre-engineered components designed
and produced specifically for structural shoring, must be used in accordance with the
manufacturer's recommendations.

2.2 EQUIPMENT FOR CONCRETE PREPARATION

Means and methods used for concrete removal and surface preparation must be selected and used
such as to minimize damage to the structure and to the concrete substrate that remains.

2.2.1 Equipment for Concrete Removal

Removal equipment and techniques must be suitable to produce concrete surface profiles and level
of cleanliness in designated areas as required by this specification and the contract Documents.

2.2.1.1 Cutting Equipment

a. The following cutting equipment are permitted: High-pressure water jet without abrasives, saw
cutting, Diamond wire cutting, Mechanical shearing, and Stitch drilling.

b. Cutting, lifting, and transporting equipment must be adequate to cut, support, and transport
concrete sections without incurring any damage to the existing structure.

2.2.1.2 Concrete Breakers

a.  Provide sharp tips on breaker equipment to minimize microcracking damage in partial depth
removal.

b. The use of the following impact equipment and methods is permitted: Hand-held breakers,
Boom-mounted breakers, Scabblers, Needle scalers, Scarifiers, Milling methods.

c. The use of boom-mounted concrete breakers is permitted after saw cutting of concrete
boundaries.
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2.2.2 Surface preparation and cleaning equipment

2.2.2.1 Abrasive Blasting

a. Usedry or wet oil-free abrasive blasting capable of removing loose micro-fractured (bruised) or
otherwise damaged or pulverized concrete surfaces, and rust from exposed steel reinforcement,
and providing a surface profile in compliance with the Contract Documents.

b.  Abrasives must be controlled and collected in the work area. No discharge of abrasives is
permitted downstream of the spillway.

2.2.2.2 Low Pressure Water Cleaning

Use equipment capable of delivering 1000 psi to to 5000 psi at 2 gal/min to 10 gal/min for cleaning
loose material from repair areas.

2.2.2.3 Other Cleaning Equipment

Use equipment that delivers oil free air capable of cleaning loose material and debris from repair
areas. If necessary to dry the concrete surface, gas-fired torches or clean, dry, compressed air may be
used. Also, use vacuums capable of removing loose material and debris.

2.3 MATERIALS FOR FORMWORK AND EMBEDDED ITEMS

a. Formwork and embedded items must meet the requirements specified in Section 03 30 00
CAST-IN-PLACE CONCRETE.

b. Install and remove formwork without damaging or staining the existing structure or repair
material.

c.  Forms used for polymer concrete/mortars must be tight enough to hold the material that is
used without leaking. All surfaces where bond is not desired, but which are exposed to the
monomer or resin, must be treated with a form release agent.

2.4 REINFORCEMENT AND REINFORCEMENT SUPPORTS

2.4.1 Steel Bars, Wires, and Fiber-reinforced Concrete

a. Reinforcement and reinforcement support must meet the requirements specified in Section 03
30 00 CAST-IN-PLACE CONCRETE.

b.  Submit mill certificates and shop drawings as requirement by Section 03 30 00 CAST-IN-PLACE
CONCRETE.

2.5 CONVENTIONAL CONCRETE

a. Portland cement concrete materials must meet the requirements specified in Section 03 30 00
CAST-IN-PLACE CONCRETE.
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b. For cement-based bonding systems use neat Portland cement or a blend of Portland cement
and an ASTM C33/C33M fine aggregate filler proportioned one to one by mass. The water-to-
cement ratio of the bonding mixture must be equal to the water-to-cement ratio of concrete
used as a repair or overlay material. Water used must meet ASTM C1602/C1602M
requirements.

c. Use cementitious materials indicated in the Contract Documents. Use cementitious materials of
the same brand and type from the same manufacturing plant as the cementitious materials
used in the concrete represented by the submitted field test records or used in trial mixtures.

d. Aggregates used in concrete must be obtained from the same sources, be of the same type and
have the same size range as aggregates used in the concrete represented by submitted historical
data or used in trial mixtures.

e. Referto Section 03 30 00 CAST-IN-PLACE CONCRETE for details on submittals involving
conventional concrete.

2.6 POLYMERS

a. Therequirements for the properties of polymers and aggregates used in polymers must meet
the requirements specified in this paragraph as well as the properties specified in the
referenced specifications and the Contract Documents.

b. Polymers used must be compatible with other polymers and materials used on the project.
Unless repair materials are specified in the contract documents, the Contractor is responsible
for verifying material compatibilities.

c.  Submit product data, manufacturer's Safety Data Sheets, samples, design data, test reports,
certificates, manufacturer's instructions, and field reports for materials as required by this
document as well as the referenced specifications and the Contract Documents.

2.6.1 Latexes

a. Latex used in polymer modified Portland cement concrete/mortar must meet the requirements
of ASTM C1438.

b. Latex used in polymer modified Portland cement concrete overlays must meet the requirements
of ACI 548.4.

c. Latex used for bonding freshly mixed concrete and hardened concrete must meet the
requirements of ASTM C1059/C1059M, Type Il.

2.6.2 Aggregate

a. Unless otherwise specified or recommended by the polymer material manufacturer, aggregate
used with polymers must meet ASTM C33/C33M requirements.
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b. Aggregate properties and proportions used with polymers must meet the requirements of the
polymer material manufacturer, the requirements of the referenced polymer standard, and the
Contract Documents.

c.  Aggregate used with polymers must be dry and free of dirt, asphalt, and other organic materials.
Aggregate moisture content must be less thanl percent by weight.

d.  For patch repairs, the maximum-sized aggregate must not be greater than one third the depth
of the patch area.

2.7 MISCELLANEOUS MATERIALS AND EQUIPMENT

2.7.1 Packaged and proprietary materials
The required properties for the materials listed in this paragraph must meet the properties specified
in the Contract Documents. Submit Product data, samples, design data, test reports, certificates,
[manufacturer's instructions, and field reports as required by the Contract Documents.
a. Packaged; rapid hardening concrete repair materials must conform to ASTM C928/C928M.
b.  Packaged, mortar and concrete must conform ASTM C387/C387M.
C. Rapid hardening cement must conform to ASTM C1600/C1600M.
Water used with packaged and proprietary materials must meet ASTM C1602/C1602M requirements.
Aggregates must meet the repair material manufacturer's requirements if available and ASTM
C33/C33M if such requirements are not specified.

2.7.1.1 Approved Proprietary Repair/ Overlay Materials
The following manufacturers and products may be selected at the contractor’s option for concrete
repair and overlay. All other manufacturers and products shall be subject to the approval of the
Engineer of Record.
a.  Five Star Products — Structural Concrete ES.
b.  Sika Corporation — SikaRepair-224.
c. Mast Builders Solutions Construction Systems US — MasterEmaco S 488Cl.

2.7.2 Bond Breakers

a. Bond breaker materials used must not have detrimental effects on Portland cement concrete
and reinforcement.

2.7.3 Structural steel
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Structural steel used for repairs must meet the requirements of 05 12 00 STRUCTURAL STEEL.
2.7.4 Concrete Accessories

All concrete accessories not included in this document must meet the requirements specified in
Section 03 30 00 CAST-IN-PLACE CONCRETE.

2.7.5 Miscellaneous Equipment

a. Equipment designed specifically for the application of repair materials must be used as required
by the repair material manufacturer and the referenced specification.

b. Equipment not listed in this specification but referenced or used for repairs must be clean and in
good operating condition.

c.  Allsupplies, and equipment must be available in sufficient quantities to allow continuity in the
installation project and quality assurance.

2.8 MIXTURE PROPORTIONING

a. Portland cement-based concrete mixtures must be in accordance with the requirements of
Section 03 30 00 CAST-IN-PLACE CONCRETE.

b.  Polymer concrete/mortar/resin/monomer proportioning, handling, and mixing procedures as
well as equipment used for mixing these materials must conform to the requirements of the
referenced material specifications and the repair material manufacturer's directions.

c.  Polymer-modified Portland cement concrete proportioning, handling, and mixing procedures as
well as equipment used for mixing these materials must conform to the requirements provided

by the repair material manufacturer as well as ACI 548.4 when such materials are used for
overlays.

d. Proportioning and mixing materials not specified above must follow the requirements provided
by the repair material manufacturer.

PART 3 EXECUTION

3.1 GENERAL REQUIREMENTS

3.1.1 Examination
Locate area of unsound concrete or delamination using hammer sounding or chain drag sound
methods in accordance to ASTM D4580/D4580M. Denote and mark perimeter boundaries and notify

the Owner’s Representative to approve the unsound concrete layout boundaries.

3.1.2 Protection
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Protect pedestrians, motorized traffic, mechanical, electrical, and plumbing equipment, surrounding
construction, project site, landscaping, and surrounding buildings from damage or injury resulting
from concrete rehabilitation work.

Construct dust and debris barriers surrounding repair work perimeter to control dust and to
protect and control construction traffic.

Dispose of runoff from wet demolition or surface preparation operations in accordance with all
local ordinances. Disposal methods must avoid soil erosion, avoid undermining pavements and
foundations, damage to landscaping and vegetation, and minimize water penetration through
other parts of buildings.

Collect and neutralize alkaline wastes and acid wastes and dispose in accordance with local,
state, and federal regulations.

Comply with local noise ordinances during demolition operations.

Perform demolition work and surface preparation work in a manner that minimizes disturbances
of operations. Coordinate work with the Owner’s Representative.

Submit a proposed protection plan for approval by owner representative and Licensed Design
Professional.

3.1.3 Formwork and Shoring

Execution of formwork and shoring must meet the requirements specified in Section 03 30 00 CAST-
IN-PLACE CONCRETE.

3.1.3.1

3.1.3.2

Formwork

Construct forms to sizes, shapes, lines, and dimensions to match existing adjacent surfaces and
textures. Provide forms that match openings, offsets, chamfers, anchorages, inserts and other
features as described on Contract Documents. Construct forms to accommodate installation of
products by other trades. Provide forms for easy removal to minimize damage to concrete
surfaces and adjacent surfaces. Apply form release coating over formwork surfaces prior to each
concrete placement. Form release agents must not be applied to or come in contact with the
repair area concrete substrate or reinforcement.

Do not damage repair material during removal of formwork for columns, walls, sides of beams,
and other parts not supporting weight of concrete or repair material. Perform needed repair
and treatment required on vertical surfaces at once and follow immediately with specified
curing. Remove all formwork anchors embedded in existing concrete. Fill anchor holes and
repair all damage to existing concrete at anchor holes.

Shoring

Provide shoring in accordance with the shoring drawings prior to performing work to brace the
substrate structure temporarily while repair work is proceeding. Shoring must be designed,
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documented, and stamped by a Licensed Design Professional. Shoring designs must be
submitted to and approved by the Owner’s Representative prior to work commencing.

b. Leave formwork and shoring in place to support existing loads, construction loads and weight of
repair material in beams, slabs, and other structural members until in-place strength of repair
material determined in accordance with the Contract Documents. For post-tensioned
construction, leave formwork and shoring in place until stressing is complete. When shores and
other supports are arranged to allow removal of form-facing material without allowing
structural slab or member to deflect, form-facing material and its horizontal supporting
members may be removed at an earlier age.

3.1.4 Concrete preparation

a. Remove concrete as needed per the removal requirements of this section. Limits on removal
equipment are specified in the paragraph titled EQUIPMENT FOR CONCRETE PREPARATION.

b. Remove foreign material, such as dirt, oil, grease, or other chemicals, from the cracks before
injection using compressed air, low-pressure water, or vacuuming. Allow wet surfaces to dry at
least 24 hours.

c. Immediately before placing the repair material or installing formwork, make the repair area
available for inspection by the Owner’s Representative. Obtain acceptance by the Owner’s
Representative of surface preparation before proceeding with Work. If the Work is rejected,
perform additional operations to the satisfaction of Owner’s Representative.

d. Perform tensile pull-off tests in accordance with ASTM C1583/C1583M and guidance at the
spillway Ogee. Pull-off strength must meet or exceed 250 psi. Test a minimum of 3 specimens at

locations no greater than 500 square yards of prepared surface.

e. The prepared surface must have a concrete surface profile equivalent to CSP 6 as defined by ICRI
310.2R.

3.1.5 Quality Control
3.1.5.1 Quality control of surface preparation

Evaluation of prepared substrate must be continuously monitored to assure that the prepared
substrate surface meets project requirements.

3.1.5.2 Quality control of repair overlays
All components of overlay PPCC materials must be certified by the material manufacturer or
aggregate supplier to meet all project testing requirements. During the PPCC overlay, take mixed
samples and check that the materials are mixed properly. Confirm that the right PC overlay thickness
was applied by recording the volume of PC overlay materials and the substrate surface area covered

by the overlay.

3.1.5.3 Proprietary Products Technical Representative
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For proprietary products used for concrete overlay/ repair, the technical representative shall be
onsite during all concrete preparation, batching, placing, curing and testing activities. The technical
representative shall provide certification that the product was installed in accordance with the
manufacturer’s installation limitations/ requirements.

3.1.6 Curing

a. For Portland cement concrete Work, follow the requirements indicated in 03 30 00 CAST-IN-
PLACE CONCRETE.

b.  For polymer concrete/mortar Work, follow manufacturer's requirements for curing.

c.  For polymer modified Portland cement concrete Work follow manufacturer's requirements for
curing.

3.1.7 Cleanup

a. Clean and remove all spills and leaks of injection adhesive and stains caused by the injection
adhesives.

b. Dispose wastewater used for cutting and cleaning without staining or damaging the existing
surfaces of the structure or the environment of the project area.

3.1.8 Safety

a. Provide Material Safety Data Sheets (MSDS) for products on site reviewing them before work
begins.

b.  Provide safety guards, maintenance, and warnings for all machinery and equipment.

c. Have personal protection equipment practice in place - eye protection and face guards.

d. Have all workers in contact with wet cementitious material wear protective gloves and clothing.

e. Provide eyewash facilities on-site with location signage.

f. Provide dust masks for workers operating mixers.

g. Have confined space procedures in place including adequate ventilation in closed spaces before
operating equipment or using products that emit potentially dangerous or toxic exhaust, fumes,
or dust.

h.  Provide secured storage available for all hazardous or flammable materials.

i Conduct safety meetings prior to beginning repair operations.

Rehabilitation of Concrete Section 03 01 00 Page 16





Phase Il Repairs to Lake Manatee Dam July 2021

3.2 SURFACE REPAIR

3.2.1 Preparation

3.2.11

3.2.1.2

3.2.13

3.21.4

Identification of Extent of Concrete Removal

Configure geometry of removal area to maximize the use of right-angle geometry, avoiding
reentrant corners, and to obtain uniformity of depth. Determine the depth, location, and size of
reinforcing bars prior to removal of concrete.

Shoring and Formwork
Provide shoring and formwork per the paragraph titled Formwork and Shoring.

For post-tensioned concrete, detension strands and wires as required by Contract Documents
prior to repair.

Concrete Removal

Remove concrete from repair areas to indicated depth and profile. Notify Engineer of Record if
additional delaminated, fractured, or unsound concrete is present.

Do not damage embedded reinforcing and adjacent concrete. The removal methods must
produce minimal microcracking (bruising) of the prepared substrate surfaces. Avoid directly
striking reinforcing steel with impact tools used for concrete removal.

Provide perpendicular edges at perimeter of repair area. The perimeter of the repair areas must
be saw cut to a depth of 0.50 to 0.75 in. Do not cut or damage embedded reinforcement or
other embedded items. If embedded reinforcing steel or other embedded items are too close to
the surface to provide the perpendicular edge cut, notify the Engineer of Record for direction
before proceeding.

Extend concrete removal along the corroded reinforcing steel to a point where there is no
further delamination, concrete cracking, or reinforcing steel corrosion, and where the
reinforcement is bonded to the surrounding concrete.

Remove concrete around the exposed layer of reinforcement to a uniform depth beyond within
the repair areas to provide a minimum clearance between exposed reinforcing steel and
surrounding concrete of 0.75 in., or at least 0.25 in. larger than the maximum nominal size of
the coarse aggregate in the repair material.

Preparation of Concrete Substrate Surface
Confirm perpendicular edges at repair area perimeter and reinstate if damaged by concrete

removal process. Remove loosely bonded concrete, bruised or fractured concrete, and bond-
inhibiting materials such as dirt, concrete slurry, or any other detrimental materials from the
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concrete substrate using approved methods. Where concrete has been removed by impact
methods, abrasive blasting must be used to prepare the surface and remove bruised concrete.

Provide substrate surface profiles as specified in the Contract Documents.

Visually inspect and sound substrate surface to confirm that no further delaminations or
otherwise unsound concrete remains. If encountered, notify the Engineer of Record.

Clean the substrate per the paragraph titled Concrete preparation.

3.2.2 Application

3.2.21

3.2.2.2

3.2.2.3

3.22.4

Existing Reinforcement Preparation

Clean existing reinforcement that will remain. Remove corrosion and/or other laitance and
notify the Engineer of Record if section loss is greater than 20%.

Placement of New Reinforcement

Placement of new reinforcement to replace or strengthen existing reinforcement is like new
construction. Placement, splicing, and handling of new reinforcement must meet the
requirements specified in Section 03 30 00 CAST-IN-PLACE CONCRETE.

Reinforcement must be free of materials deleterious to bond. New reinforcement with rust, mill
scale, or a combination of both will be considered satisfactory, provided minimum nominal
dimensions, nominal weight, and minimum average height of deformations of a hand-wire-
brushed test specimen are not less than applicable ASTM specification requirements.
Placement of Concrete

If Portland cement concrete is used as the repair material, follow the requirements indicated in
03 30 00 CAST-IN-PLACE CONCRETE as well the Contract Document for proportioning, mixing,
and placing concrete. For all other materials, follow material manufacturer's recommendations.
A bonding agent must be used.

Consolidate the repair material after placement with a vibrating screed or internal vibrator.
Finish the surface to match surface finish and texture requirements indicated in the Contract
Document. Screed, float and trowel the repair material or broom the surface for non-slip
texture. Follow the requirements of 03 30 00 CAST-IN-PLACE CONCRETE.

Placement of Other Repair Materials

Equilibrate repair material(s) and substrate to the temperature, cleanliness of substrate and
reinforcement, and moisture requirements of the repair material manufacturer's requirements.
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b.

Comply with the repair material manufacturer's requirements for batching, mixing, placing and
curing repair materials.

Review consistency of the mixed repair material(s) relative to the parameters documented in
the repair material manufacturer product data sheet. If non-conforming, adjust consistency in
compliance with the repair material manufacturer's requirements.

Apply or install repair material(s) within the application time frame (pot life) requirements of
the repair material manufacturer's requirements, and place and consolidate to provide well-
compacted repair.

Finish and tool repair materials, finished in accordance with the repair material manufacturer's
written instructions and as indicated in Contract Documents.

Protect installed repair material(s) from damage, exposure to environmental conditions that are
detrimental to the uncured or cured properties of the material. Cure in accordance with the
requirements of the repair material manufacturer's requirements.

3.2.3 Quality Control

Protect concrete surfaces, beyond limits of surfaces receiving bonding agent adhesive, against
spillage. Immediately remove any bonding agent adhesive that has spilled beyond desired area.
Perform cleanup with material designated by bonding agent adhesive manufacturer. Avoid
contamination of work area.

The bond strength between the existing concrete and the repair material must be a minimum of
250 psi per ASTM C1583/C1583M. Test a minimum of 3 specimens at locations no greater than
500 square yards of prepared surface.

3.3 OVERLAYS

3.3.1 Preparation

3.3.1.1 Bonded Overlays

a.

b.

C.

Provide surface preparation as required in this Section.
Repair cracks and patch deteriorated concrete prior to final surface preparation.

Apply additional preparation requirements specified by the overlay material manufacturer

3.3.1.2 Unbonded Overlays

a.

b.

Repair distresses that cause a major loss of structural integrity when present.

Clean the existing slab and remove any loose materials.

Rehabilitation of Concrete Section 03 01 00 Page 19





Phase Il Repairs to Lake Manatee Dam July 2021

c. Install the separator layer as required by the Contract Documents and recommended by the
material manufacturer.

3.3.2 Application
3.3.2.1 Portland Cement Concrete
b. Follow the requirements of Section 03 30 00 CAST-IN-PLACE CONCRETE and the Contract
Documents for installing forms, placing reinforcement, placing and consolidating concrete, and
finishing concrete.

3.3.2.2 Polymer-modified Portland Cement Concrete

For polymer modified Portland cement concrete overlays follow ACI 548.4 requirements and
manufacturer's requirements for placing and finishing the overlay.

3.3.2.3 Polymer Concrete/Mortar

For polymer concrete overlays, follow manufacturer's requirements for placing and finishing the
overlay.

3.3.2.4 Bonding Agents

a. Use ascrub coat of the repair material to improve the bonding between the overlay and the
existing concrete.

b.  Follow material manufacturer's instructions for mixing, preparing, and applying bonding agent/
scrub coat. Do not exceed the manufacturer’s thickness recommendations.

c. Do not allow bond agents to dry before placement of repair material.

3.3.3 Quality Control

a. Concrete overlays must meet all the strength and durability requirements of 03 30 00 CAST-IN-
PLACE CONCRETE. Material properties must meet the requirements defined in PRODUCTS.

b. The bond strength between the existing concrete and the overlay must be a minimum of 250 psi
per ASTM C1583/C1583M. Test a minimum of 3 specimens at locations no greater than 500
square yards of prepared surface.

3.3.4 Joints

a. Place joints as indicated in 03 30 00 CAST-IN-PLACE CONCRETE, where located on the existing
structure and as shown on the drawings.
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b.

Construct expansion and contraction joints in concrete overlay at the locations shown. Maintain
alignment of control joints within 1/4 in., to either side, of the required joint alignment.

Construct expansion and contraction joints at the locations shown and in accordance with
Section 03 30 00 CAST-IN-PLACE CONCRETE.

Provide tooled joints at the location of the original joints in the structure at concrete overlay.

Construct control joints by tooling the plastic concrete, then sawcutting at the appropriate time.
Saw control joints to a minimum of 25 percent of the thickness of the slab. Maintain an ample
supply of saw blades on the job before concrete placement is started and have at least one
standby sawing unit in good working order available at the jobsite at all times during the sawing
operations. Begin sawcutting as soon as it is possible to saw the concrete without damaging
adjacent concrete.

Inspect the faces of joints during sawcutting for undercutting or washing of the concrete due to
early sawing. Complete sawcutting within 16 hours of concrete placement. Continue sawcutting
regardless of weather conditions. Delay sawing if undercutting is sufficiently deep to cause
structural weakness or excessive roughness in the joint or chipping, tearing, or spalling of the
concrete occurs at the surface. Discontinue sawing when a crack develops ahead of the saw cut.

-- End of Section --
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN CONCRETE INSTITUTE (ACI)

ACl 117 (2010; Errata 2011) Specifications for Tolerances for
Concrete Construction and Materials and Commentary

ACI 121R (2008) Guide for Concrete Construction Quality Systems in
Conformance with 1SO 9001

ACI 213R (2014; E2017) Guide for Structural Lightweight-Aggregate
Concrete

ACI 301 (2016) Specifications for Structural Concrete

ACI 302.1R (2015) Guide for Concrete Floor and Slab Construction

ACI 304.2R (2017) Guide to Placing Concrete by Pumping Methods

ACI 304R (2000; R 2009) Guide for Measuring, Mixing, Transporting,
and Placing Concrete

ACI 305.1 (2014) Specification for Hot Weather Concreting

ACI 305R (2010) Guide to Hot Weather Concreting

ACl 306.1 (1990; R 2002) Standard Specification for Cold Weather
Concreting

ACI 306R (2016) Guide to Cold Weather Concreting

ACl 308.1 (2011) Specification for Curing Concrete

ACI 347R (2014; Errata 1 2017) Guide to Formwork for Concrete

ACI SP-2 (2007; Abstract: 10th Edition) ACI Manual of Concrete

Cast-In-Place Concrete

Inspection
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ACI SP-15 (2011) Field Reference Manual: Standard Specifications for
Structural Concrete ACI 301-05 with Selected ACI References

AMERICAN HARDBOARD ASSOCIATION (AHA)
AHA A135.4 (1995; R 2004) Basic Hardboard
AMERICAN WELDING SOCIETY (AWS)
AWS D1.4/D1.4M (2011) Structural Welding Code - Reinforcing Steel
ASTM INTERNATIONAL (ASTM)
ASTM A36/A36M (2019) Standard Specification for Carbon Structural Steel

ASTM A53/A53M (2020) Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless

ASTM A184/A184M (2019) Standard Specification for Welded Deformed Steel
Bar Mats for Concrete Reinforcement

ASTM A615/A615M (2020) Standard Specification for Deformed and Plain
Carbon-Steel Bars for Concrete Reinforcement

ASTM A706/A706M (2016) Standard Specification for Low-Alloy Steel Deformed
and Plain Bars for Concrete Reinforcement

ASTM A767/A767M (2016) Standard Specification for Zinc-Coated (Galvanized)
Steel Bars for Concrete Reinforcement

ASTM A775/A775M (2017) Standard Specification for Epoxy-Coated Steel
Reinforcing Bars

ASTM A780/A780M (2020) Standard Practice for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings

ASTM A820/A820M (2016) Standard Specification for Steel Fibers for Fiber-
Reinforced Concrete

ASTM A884/A884M (2019) Standard Specification for Epoxy-Coated Steel Wire
and Welded Wire Reinforcement

ASTM A934/A934M (2016) Standard Specification for Epoxy-Coated
Prefabricated Steel Reinforcing Bars

ASTM A955/A955M (2020c) Standard Specification for Deformed and Plain
Stainless-Steel Bars for Concrete Reinforcement

Cast-In-Place Concrete Section 03 30 00 Page 3





Phase Il Repairs to Lake Manatee Dam

ASTM A970/A970M

ASTM A996/A996M

ASTM A1022/A1022M

ASTM A1044/A1044M

ASTM A1055/A1055M

ASTM A1060/A1060M

ASTM A1064/A1064M

ASTM C31/C31M

ASTM C33/C33M

ASTM C39/C39M

ASTM C42/C42M

ASTM C78/C78M

ASTM C94/C94M

ASTM C138/C138M

ASTM C143/C143M

ASTM C150/C150M

Cast-In-Place Concrete
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(2018) Standard Specification for Headed Steel Bars for
Concrete Reinforcement

(2016) Standard Specification for Rail-Steel and Axle-Steel
Deformed Bars for Concrete Reinforcement

(2016b) Standard Specification for Deformed and Plain

Stainless Steel Wire and Welded Wire for Concrete
Reinforcement

(2016a) Standard Specification for Steel Stud Assemblies for
Shear Reinforcement of Concrete

(2016) Standard Specification for Zinc and Epoxy Dual Coated
Steel Reinforcing Bars

(2016b) Standard Specification for Zinc-Coated (Galvanized)

Steel Welded Wire Reinforcement, Plain and Deformed, for
Concrete

(2017) Standard Specification for Carbon-Steel Wire and
Welded Wire Reinforcement, Plain and Deformed, for

Concrete

(2019a) Standard Practice for Making and Curing Concrete
Test Specimens in the Field

(2018) Standard Specification for Concrete Aggregates

(2020) Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens

(2020) Standard Test Method for Obtaining and Testing
Drilled Cores and Sawed Beams of Concrete

(2018) Standard Test Method for Flexural Strength of
Concrete (Using Simple Beam with Third-Point Loading)

(2020) Standard Specification for Ready-Mixed Concrete

(2017a) Standard Test Method for Density (Unit Weight),
Yield, and Air Content (Gravimetric) of Concrete

(2020) Standard Test Method for Slump of Hydraulic-Cement
Concrete

(2020) Standard Specification for Portland Cement
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ASTM C172/C172M

ASTM C173/C173M

ASTM C231/C231M

ASTM C260/C260M

ASTM C311/C311M

ASTM C330/C330M

ASTM C494/C494M

ASTM C552

ASTM C567/C567M

ASTM C578

ASTM (€591

ASTM C595/C595M

ASTM C618

ASTM C803/C803M

ASTM C845/C845M

ASTM C873/C873M

Cast-In-Place Concrete
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(2017) Standard Practice for Sampling Freshly Mixed
Concrete

(2016) Standard Test Method for Air Content of Freshly
Mixed Concrete by the Volumetric Method

(2017a) Standard Test Method for Air Content of Freshly
Mixed Concrete by the Pressure Method

(2010a; R 2016) Standard Specification for Air-Entraining
Admixtures for Concrete

(2018) Standard Test Methods for Sampling and Testing Fly
Ash or Natural Pozzolans for Use in Portland-Cement

Concrete

(2017a) Standard Specification for Lightweight Aggregates
for Structural Concrete

(2019) Standard Specification for Chemical Admixtures for
Concrete

(2017; E 2018) Standard Specification for Cellular Glass
Thermal Insulation

(2019) Determining Density of Structural Lightweight
Concrete

(2019) Standard Specification for Rigid, Cellular Polystyrene
Thermal Insulation

(2020) Standard Specification for Unfaced Preformed Rigid
Cellular Polyisocyanurate Thermal Insulation

(2020) Standard Specification for Blended Hydraulic Cements

(2019) Standard Specification for Coal Fly Ash and Raw or
Calcined Natural Pozzolan for Use in Concrete

(2018) Standard Test Method for Penetration Resistance of
Hardened Concrete

(2018) Standard Specification for Expansive Hydraulic
Cement

(2015) Standard Test Method for Compressive Strength of
Concrete Cylinders Cast in Place in Cylindrical Molds
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ASTM C900

ASTM C920

ASTM C989/C989M

ASTM C1012/C1012M

ASTM C1017/C1017M

ASTM C1074

ASTM C1077

ASTM C1107/C1107M

ASTM C1116/C1116M

ASTM C1157/C1157M

ASTM C1218/C1218M

ASTM C1240

ASTM C1260

ASTM C1293

ASTM C1567

ASTM C1602/C1602M

Cast-In-Place Concrete

July 2021

(2015) Standard Test Method for Pullout Strength of
Hardened Concrete

(2018) Standard Specification for Elastomeric Joint Sealants

(2018a) Standard Specification for Slag Cement for Use in
Concrete and Mortars

(2018b) Standard Test Method for Length Change of
Hydraulic-Cement Mortars Exposed to a Sulfate Solution

(2013; E 2015) Standard Specification for Chemical
Admixtures for Use in Producing Flowing Concrete

(2011) Standard Practice for Estimating Concrete Strength by
the Maturity Method

(2017) Standard Practice for Agencies Testing Concrete and
Concrete Aggregates for Use in Construction and Criteria for
Testing Agency Evaluation

(2020) Standard Specification for Packaged Dry, Hydraulic-
Cement Grout (Nonshrink)

(2010a; R 2015) Standard Specification for Fiber-Reinforced
Concrete

(2020) Standard Performance Specification for Hydraulic
Cement

(2020c) Standard Test Method for Water-Soluble Chloride in
Mortar and Concrete

(2020) Standard Specification for Silica Fume Used in
Cementitious Mixtures

(2014) Standard Test Method for Potential Alkali Reactivity
of Aggregates (Mortar-Bar Method)

(2008; R 2015) Standard Test Method for Determination of
Length Change of Concrete Due to Alkali-Silica Reaction

(2013) Standard Test Method for Potential Alkali-Silica
Reactivity of Combinations of Cementitious Materials and
Aggregate (Accelerated Mortar-Bar Method)

(2018) Standard Specification for Mixing Water Used in
Production of Hydraulic Cement Concrete
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ASTM C1778

ASTM D412

ASTM D471

ASTM D1751

ASTM D1752

ASTM D2628

ASTM D2835

ASTM D3042

ASTM D5759

ASTM D6690

ASTM E96/E96M

ASTM E329

ASTM E1155

ASTM E1643

Cast-In-Place Concrete
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(2016) Standard Guide for Reducing the Risk of Deleterious
Alkali-Aggregate Reaction in Concrete

(2016) Standard Test Methods for Vulcanized Rubber and
Thermoplastic Elastomers - Tension

(2016a) Standard Test Method for Rubber Property - Effect
of Liquids

(2004; E 2013; R 2013) Standard Specification for Preformed
Expansion Joint Filler for Concrete Paving and Structural
Construction (Nonextruding and Resilient Bituminous Types)

(2018) Standard Specification for Preformed Sponge Rubber,
Cork and Recycled PVC Expansion Joint Fillers for Concrete
Paving and Structural Construction

(1991; R 2016) Standard Specification for Preformed
Polychloroprene Elastomeric Joint Seals for Concrete
Pavements

(1989; R 2017) Standard Specification for Lubricant for
Installation of Preformed Compression Seals in Concrete
Pavements

(2017) Standard Test Method for Insoluble Residue in
Carbonate Aggregates

(2012; R 2020) Characterization of Coal Fly Ash and Clean
Coal Combustion Fly Ash for Potential Uses

(2015) Standard Specification for Joint and Crack Sealants,
Hot Applied, for Concrete and Asphalt Pavements

(2016) Standard Test Methods for Water Vapor Transmission
of Materials

(2020) Standard Specification for Agencies Engaged in
Construction Inspection, Testing, or Special Inspection

(2020) Standard Test Method for Determining Floor Flatness
and Floor Levelness Numbers

(2018a) Standard Practice for Selection, Design, Installation,

and Inspection of Water Vapor Retarders Used in Contact
with Earth or Granular Fill Under Concrete Slabs
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ASTM E1745 (2017) Standard Specification for Water Vapor Retarders
Used in Contact with Soil or Granular Fill under Concrete
Slabs

ASTM E1993/E1993M (1998; R 2020) Standard Specification for Bituminous Water

Vapor Retarders Used in Contact with Soil or Granular Fill
Under Concrete Slabs

CONCRETE REINFORCING STEEL INSTITUTE (CRSI)

CRSI 10MSP (2018) Manual of Standard Practice

CRSI RB4.1 (2016) Supports for Reinforcement Used in Concrete
FOREST STEWARDSHIP COUNCIL (FSC)

FSC STD 01 001 (2015) Principles and Criteria for Forest Stewardship
NATIONAL INSTITUTE OF STANDARDS AND TECHNOLOGY (NIST)

NISTPS 1 (2009) DOC Voluntary Product Standard PS 1-07, Structural
Plywood

U.S. ARMY CORPS OF ENGINEERS (USACE)

COE CRD-C 513 (1974) Corps of Engineers Specifications for Rubber
Waterstops

COE CRD-C 572 (1974) Corps of Engineers Specifications for Polyvinylchloride
Waterstops

1.2 DEFINITIONS

a. "Cementitious material" as used herein must include all portland cement, pozzolan, fly ash, slag
cement, and [silica fume].

b. "Exposed to public view" means situated so that it can be seen from eye level from a public
location after completion of the building. A public location is accessible to persons not
responsible for operation or maintenance of the building.

c.  "Chemical admixtures" are materials in the form of powder or fluids that are added to the
concrete to give it certain characteristics not obtainable with plain concrete mixes.

d. "Supplementary cementing materials" (SCM) include coal fly ash, [silica fume, ]slag cement,
natural or calcined pozzolans, and ultra-fine coal ash when used in such proportions to replace
the portland cement that result in improvement to sustainability and durability and reduced
cost.
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e. "Design strength" (f'c) is the specified compressive strength of concrete at time(s) specified in
this section to meet structural design criteria.

f. ~ "Mass Concrete" is any concrete system that approaches a maximum temperature of 158
degrees F within the first 72 hours of placement. In addition, it includes all concrete elements
with a section thickness of 3 feet or more regardless of temperature.

g. "Mixture proportioning" is the process of designing concrete mixture proportions to enable it to
meet the strength, service life and constructability requirements of the project while minimizing

the initial and life-cycle cost.

h.  "Mixture proportions" are the masses or volumes of individual ingredients used to make a unit
measure (cubic meter or cubic yard) of concrete.

i "Pozzolan" is a siliceous or siliceous and aluminous material, which in itself possesses little or no
cementitious value but will, in finely divided form and in the presence of moisture, chemically
react with calcium hydroxide at ordinary temperatures to form compounds possessing
cementitious properties.

j. "Workability (or consistence)" is the ability of a fresh (plastic) concrete mix to fill the
form/mould properly with the desired work (vibration) and without reducing the concrete's
quality. Workability depends on water content, chemical admixtures, aggregate (shape and size
distribution), cementitious content and age (level of hydration).

1.3 SUBMITTALS
Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Underwater Concrete Placement Plan
SD-02 Shop Drawings
Reinforcing Steel
SD-03 Product Data
Joint Sealants
Joint Filler
Cementitious Materials

Impervious Membrane/ Geomembrane

Concrete Curing Materials
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Reinforcement

Admixtures

Waterstops

Pumping Concrete

Nonshrink Grout
SD-04 Samples

Underwater Concrete Placement Sample
SD-05 Design Data

Concrete Mix Design
SD-06 Test Reports

Concrete Mix Design

Fly Ash

Pozzolan

Slag Cement

Aggregates

Compressive Strength Tests

Chloride lon Concentration

Air Content

Slump Tests
SD-07 Certificates

Reinforcing Bars

Welder Qualifications
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Field Testing Technician and Testing Agency
SD-08 Manufacturer's Instructions
Joint Sealants
Curing Compound
1.4 MODIFICATION OF REFERENCES

Accomplish work in accordance with ACI publications except as modified herein. Consider the
advisory or recommended provisions to be mandatory. Interpret reference to the "Building Official,"
the "Structural Engineer," and the "Architect/Engineer" to mean the Engineer of Record.

1.5 DELIVERY, STORAGE, AND HANDLING

Follow ACI 301, ACI 304R and ASTM A934/A934M requirements and recommendations. Do not
deliver concrete until vapor retarder, impervious membrane, forms, reinforcement, embedded items,
and chamfer strips are in place and ready for concrete placement.

1.5.1 Reinforcement

Store reinforcement of different sizes and shapes in separate piles or racks raised above the ground
to avoid excessive rusting. Protect from contaminants such as grease, oil, and dirt. Ensure bar sizes
can be accurately identified after bundles are broken and tags removed.

1.6 QUALITY ASSURANCE
1.6.1 Design Data
1.6.1.1 Concrete Mix Design

Sixty days minimum prior to concrete placement, submit a mix design for each strength and type of
concrete. Submit a complete list of materials including type; brand; source and amount of cement,
supplementary cementitious materials, and admixtures; and applicable reference specifications.
Submit mill test and all other test for cement, supplementary cementitious materials, aggregates, and
admixtures. Provide documentation of maximum nominal aggregate size, gradation analysis,
percentage retained and passing sieve, and a graph of percentage retained verses sieve size. Provide
mix proportion data using at least three different water-cementitious material ratios for each type of
mixture, which produce a range of strength encompassing those required for each type of concrete
required. If source material changes, resubmit mix proportion data using revised source material.
Provide only materials that have been proven by trial mix studies to meet the requirements of this
specification, unless otherwise approved in writing by the Engineer of Record. Indicate clearly in the
submittal where each mix design is used when more than one mix design is submitted. Resubmit
data on concrete components if the qualities or source of components changes. For previously
approved concrete mix designs used within the past twelve months, the previous mix design may be
re-submitted without further trial batch testing if accompanied by material test data conducted
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within the last six months. Obtain mix design approval from the Engineer of Record prior to concrete
placement.

1.6.2 Shop Drawings

1.6.2.2 Reinforcing Steel
Indicate bending diagrams, assembly diagrams, splicing and laps of bars, shapes, dimensions, and
details of bar reinforcing, accessories, and concrete cover. Do not scale dimensions from structural
drawings to determine lengths of reinforcing bars. Reproductions of contract drawings are
unacceptable.

1.6.3 Control Submittals

1.6.3.1 Underwater Concrete Placement Plan
Submit proposed materials, methods and procedures for placing concrete elements underwater in
general accordance with ACI 304R. Submit underwater concrete placement plan to the engineer of
record for review and approval. Plan should indicate the following, as applicable: tremie tube size and
concrete flow control method, tremie pipe spacing, concrete mixture design, concrete admixtures,
construction joint locations, contingency plans for loss of seal, diver inspection, and preparation/
cleaning methods for existing underwater concrete adjacent to placement.

1.6.3.2 Concrete Curing Plan

Submit proposed materials, methods and duration for curing concrete elements in accordance with
ACl 308.1.

1.6.3.3 Pumping Concrete
Submit proposed materials and methods for pumping concrete. Submittal must include mix designs,
pumping equipment including type of pump and size and material for pipe, and maximum length and
height concrete is to be pumped.

1.6.4 Test Reports

1.6.4.1 Fly Ash and Pozzolan

Submit test results in accordance with ASTM C618 for fly ash and pozzolan. Submit test results
performed within 6 months of submittal date.

1.6.4.2 Slag Cement

Submit test results in accordance with ASTM C989/C989M for slag cement. Submit test results
performed within 6 months of submittal date.

1.6.4.3 Aggregates
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Submit test results in accordance with ASTM C33/C33M, or ASTM C330/C330M for lightweight
aggregate, and ASTM C1293 or ASTM C1567 as required in the paragraph titled ALKALI-AGGREGATE
REACTION.

1.6.5 Field Samples
1.6.5.1 Underwater Concrete Placement Sample

Prepare a 14 foot by 20 foot by 4 foot deep test placement in a location selected by the Owner. The
depth shall be similar to the placement depth at the structure. The placement shall be made in general
accordance with the approved underwater concrete placement procedure and concrete mixture.
Picture/ video monitoring of the placement shall be provided to demonstrate spreading characteristics
of the concrete during the placement. Control of concrete placement thickness shall be demonstrated. A
diver inspection of the sample section will be conducted after stripping formwork. Pictures of the
completed sample section will be made available in a report. The Engineer of Record, or designee, shall
be preset for the test placement.

Three additional 2 foot by 2 foot by 2 foot sections shall be placed in formwork which will permit
removal after a 7 day cure time. Samples will be removed, core samples obtained in accordance with
ASTM C42 and tested in accordance with ASTM C39. Two cores will be taken from one sample and will
be tested at 7 days. Three cores will be taken from the remaining samples and tested at 28 days.
1.6.6 Quality Control Plan
Develop and submit for approval a concrete quality control program in accordance with the
guidelines of ACI 121R and as specified herein. The plan must include approved laboratories. Provide
direct oversight for the concrete qualification program inclusive of associated sampling and testing.
All quality control reports must be provided to the Owner’s Representative, Quality Manager and
Concrete Supplier. Maintain a copy of ACI SP-15 and CRSI 10MSP at project site.
1.6.7 Quality Control Personnel Certifications
The Contractor must submit for approval the responsibilities of the various quality control personnel,
including the names and qualifications of the individuals in those positions and a quality control
organizational chart defining the quality control hierarchy and the responsibility of the various
positions. Quality control personnel must be employed by the Contractor.
Submit American Concrete Institute certification for the following:
a. CQC personnel responsible for inspection of concrete operations.
b. Lead Foreman or Journeyman of the Concrete Placing, Finishing, and Curing Crews.

c.  Field Testing Technicians: ACI Concrete Field Testing Technician, Grade I.

1.6.7.1 Quality Manager Qualifications
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The quality manager must hold a current license as a professional engineer in a U.S. state or territory
with experience on at least five similar projects. Evidence of extraordinary proven experience may be
considered by the Owner’s Representative as sufficient to act as the Quality Manager.

1.6.7.2 Field Testing Technician and Testing Agency

Submit data on qualifications of proposed testing agency and technicians for approval by the Owner’s
Representative prior to performing testing on concrete.

a. Work on concrete under this contract must be performed by an ACI Concrete Field Testing
Technician Grade 1 qualified in accordance with ACI SP-2 or equivalent. Equivalent certification
programs must include requirements for written and performance examinations as stipulated in
ACI SP-2.

b. Testing agencies that perform testing services on reinforcing steel must meet the requirements
of ASTM E329.

c. Testing agencies that perform testing services on concrete materials must meet the
requirements of ASTM C1077.

1.6.8 Laboratory Qualifications for Concrete Qualification Testing

The concrete testing laboratory must have the necessary equipment and experience to accomplish
required testing. The laboratory must meet the requirements of ASTM C1077 and be Cement and
Concrete Reference Laboratory (CCRL) inspected.

1.6.9 Laboratory Accreditation

Laboratory and testing facilities must be provided by and at the expense of the Contractor. The
laboratories performing the tests must be accredited in accordance with ASTM C1077, including
ASTM C78/C78M and ASTM C1260. The accreditation must be current and must include the required
test methods, as specified. Furthermore, the testing must comply with the following requirements:

a. Aggregate Testing and Mix Proportioning: Aggregate testing and mixture proportioning studies
must be performed by an accredited laboratory and under the direction of a registered
professional engineer in the State of Florida who is competent in concrete materials and must
sign all reports and designs.

b. Acceptance Testing: Furnish all materials, labor, and facilities required for molding, curing,
testing, and protecting test specimens at the site and in the laboratory. Furnish and maintain
boxes or other facilities suitable for storing and curing the specimens at the site while in the
mold within the temperature range stipulated by ASTM C31/C31M.

c.  Contractor Quality Control: All sampling and testing must be performed by an approved, onsite,
independent, accredited laboratory.
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1.7 QUALIFICATIONS FOR WELDING WORK
Welding procedures must be in accordance with AWS D1.4/D1.4M.
Verify that Welder qualifications are in accordance with AWS D1.4/D1.4M for welding of
reinforcement or under an equivalent qualification test approved in advance. Welders are permitted
to do only the type of welding for which each is specifically qualified.

PART 2 PRODUCTS

2.1 Waterstops
Submit manufacturer's data sheet on waterstop materials and splices.

2.1.1 PVC Waterstop
Polyvinylchloride waterstops must conform to COE CRD-C 572.

2.1.2 Rubber Waterstop
Rubber waterstops must conform to COE CRD-C 513.

2.1.3 Thermoplastic Elastomeric Rubber Waterstop
Thermoplastic elastomeric rubber waterstops must conform to ASTM D471.

2.1.4 Hydrophilic Waterstop
Swellable strip type compound of polymer modified chloroprene rubber that swells upon contact
with water must conform to the following requirements when tested in accordance to ASTM D412:
Tensile strength 420 psi minimum; ultimate elongation 600 percent minimum. Hardness must be 50
minimum on the type A durometer and the volumetric expansion ratio in distilled water at 70 degrees
F must be 3 to 1 minimum.

2.1.5 Chamfer Materials
Use lumber materials with dimensions of 3/4 x 3/4 in.

2.1.6 Construction and movement joints
a. Submit details and locations of construction joints in accordance with the requirements herein.
b. Locate construction joints within middle one-third of spans of slabs, beams, and girders. If a

beam intersects a girder within the middle one-third of girder span, the distance between the

construction joint in the girder and the edge of the beam must be at least twice the width of the
larger member.
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c. For members with post-tensioning tendons, locate construction joints where tendons pass
through centroid of concrete section.

d. Locate construction joints in walls and columns at underside of slabs, beams, or girders and at
tops of footings or slabs.

e. Make construction joints perpendicular to main reinforcement.

f. Provide movement joints where indicated in Contract Documents or in accepted alternate
locations.

g.  Submit location and detail of movement joints if different from those indicated in Contract
Documents.

h.  Submit manufacturer's data sheet on expansion joint materials.

i Provide keyways where indicated in Contract Documents. Longitudinal keyways indicated in
Contract Documents must be at least 1-1/2 in. deep, measured perpendicular to the plane of
the joint.

2.1.7 Other Embedded items

Use sleeves, inserts, anchors, and other embedded items of material and design indicated in Contract
Documents.

2.2 CONCRETE MATERIALS
2.2.1 Cementitious Materials
2.2.1.1 Portland Cement
a. Unless otherwise specified, provide cement that conforms to ASTM C150/C150M Type I/I1.

b. Use one brand and type of cement for formed concrete having exposed-to-view finished
surfaces.

c.  Submitinformation along with evidence demonstrating compliance with referenced standards.
Submittals must include types of cementitious materials, manufacturing locations, shipping
locations, and certificates showing compliance.

d. Cementitious materials must be stored and kept dry and free from contaminants.

2.2.1.2 Fly Ash

a. ASTM C618, Class F, except that the maximum allowable loss on ignition must not exceed 6
percent.
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2.2.1.3 Slag cement
ASTM C989/C989M, Grade 100.
2.2.1.4 Silica Fume

Silica fume must conform to ASTM C1240, including the optional limits on reactivity with cement
alkalis. Silica fume may be furnished as a dry, densified material or as slurry. Proper mixing is
essential to accomplish proper distribution of the silica fume and avoid agglomerated silica fume
which can react with the alkali in the cement resulting in premature and extensive concrete damage.
Supervision at the batch plant, finishing, and curing is essential. Provide at the Contractor's expense
the services of a manufacturer's technical representative, experienced in mixing, proportioning,
placement procedures, and curing of concrete containing silica fume. This representative must be
present on the project prior to and during at least the first 4 days of concrete production and
placement using silica fume. A High Range Water Reducing admixture (HRWRA) must be used with
silica fume.

2.2.2 Water
a. Water or ice must comply with the requirements of ASTM C1602/C1602M.

b.  Minimize the amount of water in the mix. Improve workability by adjusting the grading of the
aggregate and using admixture rather than by adding water.

c.  Water must be potable; free from injurious amounts of oils, acids, alkalis, salts, organic
materials, or other substances deleterious to concrete.

d. Protect mixing water and ice from contamination during storage and delivery.
e. Submit test report showing water complies with ASTM C1602/C1602M.
2.2.3 Aggregate
2.2.3.1 Normal-Weight Aggregate
a. Aggregates must conform to ASTM C33/C33M .
b. Aggregates used in concrete must be obtained from the same sources and have the same size
range as aggregates used in concrete represented by submitted field test records or used in trial

mixtures.

c.  Provide sand that is at least 50 percent acid insoluble based on ASTM D3042.Provide sand that is
at least 50 percent natural sand.

d. Store and handle aggregate in a manner that will avoid segregation and prevents contamination

by other materials or other sizes of aggregates. Store aggregates in locations that will permit
them to drain freely. Do not use aggregates that contain frozen lumps.
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e. Submit types, pit or quarry locations, producers' names, aggregate supplier statement of
compliance with ASTM C33/C33M, and ASTM C1293 expansion data not more than 18 months
old.

2.2.4 Admixtures
a. Chemical admixtures must conform to ASTM C494/C494M.

b.  Air-entraining admixtures must conform to ASTM C260/C260M.

c. Chemical admixtures for use in producing flowing concrete must conform to ASTM
C1017/C1017M.

d. Do not use calcium chloride admixtures[.][ unless approved by the Owner’s Representative.]
e. Use an ASR-inhibiting admixture for concrete containing aggregate susceptible to ASR.

f.  Admixtures used in concrete must be the same as those used in the concrete represented by
submitted field test records or used in trial mixtures.

g.  Protect stored admixtures against contamination, evaporation, or damage.
h. To ensure uniform distribution of constituents, provide agitating equipment for admixtures used
in the form of suspensions or unstable solutions. Protect liquid admixtures from freezing and

from temperature changes that would adversely affect their characteristics.

i Submit types, brand names, producers' names, manufacturer's technical data sheets, and
certificates showing compliance with standards required herein.

2.3 MISCELLANEOUS MATERIALS

2.3.1 Concrete Curing Materials
Provide concrete curing material in accordance with ACI 301 Section 5 and ACI 308.1 Section 2.
Submit product data for concrete curing compounds. Submit manufactures instructions for
placement of curing compound.

2.3.2 Nonshrink Grout
Nonshrink grout in accordance with ASTM C1107/C1107M.

2.3.3 Expansion/Contraction Joint Filler

ASTM D17510rASTM D1752Type | or Type Il. Material must be 1/2 inch thick, unless otherwise
indicated.

2.3.4 Joint Sealants
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Submit manufacturer's product data, indicating VOC content.
2.3.4.1 Horizontal Surfaces, 3 Percent Slope, Maximum
ASTM D6690 or ASTM €920, Type M, Class 25, Use T.
2.3.4.2 Vertical Surfaces Greater Than 3 Percent Slope
ASTM (€920, Type M, Grade NS, Class 25, Use T.
2.3.4.3 Preformed Polychloroprene Elastomeric Type
ASTM D2628.
2.3.4.4 Lubricant for Preformed Compression Seals
ASTM D2835.
2.3.5 Impervious Membrane/ Geomembrane

Provide impervious membrane/ geomembrane meeting the requirements of section 02 56 13.13
Geomembrane Waste Containment.

2.4 CONCRETE MIX DESIGN
2.4.1 Properties and Requirements
a. Use materials and material combinations listed in this section and the contract documents.
b. Cementitious material content must be adequate for concrete to satisfy the specified
requirements for strength, w/cm, durability, and finishability described in this section and the

contract documents.

c. Selected target slump must meet the requirements this section, the contract documents, and
must not exceed 9 in. Concrete must not show visible signs of segregation.

d. The target slump must be enforced for the duration of the project. Determine the slump by
ASTM C143/C143M. Slump tolerances must meet the requirements of ACI 117.

e. The nominal maximum size of coarse aggregate for a mixture must not exceed three-fourths of
the minimum clear spacing between reinforcement, one-fifth of the narrowest dimension

between sides of forms, or one-third of the thickness of slabs or toppings.

f. Concrete must be air entrained for members assigned to Exposure Class F1, F2, or F3. The total
air content must be in accordance with the requirements of the paragraph titled DURABILITY.

g. Measure air content at the point of delivery in accordance with ASTM C173/C173M or ASTM
C231/C231M.
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h. Concrete for slabs to receive a hard-troweled finish must not contain an air-entraining
admixture or have a total air content greater than 3 percent.

i Concrete properties and requirements for each portion of the structure are specified in the
table below. Refer to the paragraph titled DURABILITY for more details on exposure categories
and their requirements.

Minimum f'c psi Exposure [Miscellaneous Requirements
Categories”

Underwater Concrete (][4500] at [28] days [SO] [S1] Refer to ACI 304R section 8.3 for general
[S2] guidance.

[S3];[C1];
[W1];[FO]

Slabs-on-ground and  [][4000] at [28] days [S1];[Ca1];
grade beams [W1]; [F1]

2.4.2 Durability
2.4.2.1 Alkali-Aggregate Reaction

Do not use any aggregate susceptible to alkali-carbonate reaction (ACR). Use one of the three options
below for qualifying concrete mixtures to reduce the potential of alkali-silica reaction (ASR):

a. For each aggregate used in concrete, the expansion result determined in accordance with ASTM
C1293 must not exceed 0.04 percent at one year.

b.  For each aggregate used in concrete, the expansion result of the aggregate and cementitious
materials combination determined in accordance with ASTM C1567 must not exceed 0.10
percent at an age of 16 days.

c.  Alkali content in concrete (LBA) must not exceed 4 pounds per cubic yardfor moderately
reactive aggregate or 3 pounds per cubic yardfor highly reactive aggregate. Reactivity must be
determined by testing in accordance with ASTM C1293 and categorized in accordance with
ASTM C1778. Alkali content is calculated as follows:

LBA = (cement content, pounds per cubic yard) x (equivalent alkali content of portland cement in
percent/100 percent)
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2.4.2.2 Freezing and Thawing Resistance

July 2021

a. Provide concrete meeting the following requirements based on exposure class assigned to
members for freezing-and-thawing exposure in Contract Documents:

Exposure class |Maximum |Minimum f'c, psi Air content |Additional
w/cm* Requirements
FO N/A 2500 N/A
F1 0.55 3500 Depends on |N/A
aggregate
size
F2 0.45 4500 Depends on (See limits on
aggregate |maximum
size cementitious
material by mass
F3 0.40 5000 Depends on (See limits on
aggregate |maximum
size cementitious
material by mass
F3 plain 0.45 4500 Depends on [See limits on
concrete aggregate |maximum
size cementitious

material by mass

*The maximum w/cm limits do not apply to lightweight concrete.

b. Concrete must be air entrained for members assigned to Exposure Class F1, F2, or F3. The total

air content must meet the requirements of the following table:
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Nominal maximum Total air content, percent*A

aggregate size, in. Exposure Class F2 and F3 |Exposure Class F1
3/8 7.5 6.0

1/2 7.0 5.5

3/4 6.0 5.0

1 6.0 4.5

1-1/2 5.5 4.5

2 5.0 4.0

3 5.5 35

*Tolerance on air content as delivered must be plus/minus 1.5 percent.
AFor f'c greater than 5000 psi, reducing air content by 1.0 percentage point is acceptable.

c.  Submit documentation verifying compliance with specified requirements.

d. For sections of the structure that are assigned Exposure Class F3, submit certification on cement
composition verifying that concrete mixture meets the requirements of the following table:

Cementitious material Maximum percent of total cementitious
material by mass*

Fly ash or other pozzolans conforming to ASTM 25
618
Slag cement conforming to ASTM C989/C989M 50

Silica fume conforming to ASTM C1240 10

Total of fly ash or other pozzolans, slag cement,  [507
and silica fume

Total of fly ash or other pozzolans and silica fume (354

*Total cementitious material also includes ASTM C150/C150M, ASTM C595/C595M, ASTM
C845/C845M, and ASTM C1157/C1157M cement. The maximum percentages above must
include:
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i. Fly ash or other pozzolans present in ASTM C1157/C1157M or ASTM C595/C595M Type IP
blended cement.

ii. Slag cement present in ASTM C1157/C1157M or ASTM C595/C595M Type IS blended cement.
iii. Silica fume conforming to ASTM C1240 present in ASTM C1157/C1157M or ASTM
C595/C595M Type IP blended cement.

AFly ash or other pozzolans and silica fume must constitute no more than 25 percent and 10
percent, respectively, of the total mass of the cementitious materials.

2.4.2.3 Corrosion and Chloride Content

a. Provide concrete meeting the requirements of the following table based on the exposure class
assigned to members requiring protection against reinforcement corrosion in Contract
Documents.

b.  Submit documentation verifying compliance with specified requirements.

c. Water-soluble chloride ion content contributed from constituents including water, aggregates,
cementitious materials, and admixtures must be determined for the concrete mixture by ASTM
C1218/C1218M at age between 28 and 42 days.

d. The maximum water-soluble chloride ion (Cl-) content in concrete, percent by mass of cement is
as follows:

Exposure Maximum Minimum f'c, |Maximum water-soluble
class w/cm* psi chloride ion (CL-) content

in concrete, percent by
mass of cement

Reinforced concrete

co N/A 2500 1.00
C1 N/A 2500 0.30
C2 0.4 5000 0.15
Prestressed concrete

Co N/A 2500 0.06
c1 N/A 2500 0.06
Cc2 0.4 5000 0.06

*The maximum w/cm limits do not apply to lightweight concrete.

2.4.2.4 Sulfate Resistance

a.

Provide concrete meeting the requirements of the following table based on the exposure class
assigned to members for sulfate exposure.
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Exposure Maximum Minimum|Required cementitious materials-types Calcium
class w/cm f'c, psi chloride
ASTM ASTM C595/C595M|ASTM admixture
C150/C150M C1157/C1157M
SO N/A 2500 N/A N/A N/A No
restrictions
s1 0.50 4000  [l1*A IP(MS);1S(<70)(MS);[MS No
IT(MS) restrictions
S2 0.45 4500 AVA IP(HS);IS(<70)(HS); [HS Not
IT(HS) permitted
S3 0.45 4500 V + pozzolan |IP(HS)+ pozzolan or|HS + pozzolan |Not
or slag slag cement”?; IS |orslag permitted
cement**  |(<70)(HS) + cement**
pozzolan or slag
cement”?; IT (HS) +
pozzolan or slag
cement**

* For seawater exposure, other types of portland cements with tricalcium aluminate (C3A)
contents up to 10 percent are acceptable if the w/cm does not exceed 0.40.

** The amount of the specific source of the pozzolan or slag cement to be used shall be at least
the amount determined by test or service record to improve sulfate resistance when used in
concrete containing Type V cement. Alternatively, the amount of the specific source of the
pozzolan or slag used shall not be less than the amount tested in accordance with ASTM
C1012/C1012M and meeting the requirements maximum expansion requirements listed herein.
A Other available types of cement, such as Type Il or Type |, are acceptable in exposure classes
S1 or S2 if the C3A contents are less than 8 or 5 percent, respectively.

b. The maximum w/cm limits for sulfate exposure do not apply to lightweight concrete.

c. Alternative combinations of cementitious materials of those listed in this paragraph are acceptable
if they meet the maximum expansion requirements listed in the following table:

Exposure class Maximum expansion when tested using ASTM C1012/C1012M

At 6 months At 6 months At 18 months
S1 0.10 percent N/A N/A
S2 0.05 percent 0.10 percent? N/A
S3 N/A N/A 0.10 percent
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AThe 12-month expansion limit applies only when the measured expansion exceeds the 6-
month maximum expansion limit.

2.4.2.5 Concrete Temperature
The temperature of concrete as delivered must not exceed [95°F] .
2.4.2.6 Concrete permeability

a. Provide concrete meeting the requirements of the following table based on exposure class
assigned to members requiring low permeability in the Contract Documents.

Exposure Maximum  |Minimum f'c, |Additional
class w/cm* psi minimum
requirements

Wo N/A 2500 None

Wi 0.5 4000 None

*The maximum w/cm limits do not apply to lightweight concrete.
b. Submit documentation verifying compliance with specified requirements.
2.4.4 Trial Mixtures
Trial mixtures must be in accordance to ACI 301.
2.4.5 Ready-Mix Concrete
Provide concrete that meets the requirements of ASTM C94/C94M.
Ready-mixed concrete manufacturer must provide duplicate delivery tickets with each load of
concrete delivered. Provide delivery tickets with the following information in addition to that
required by ASTM C94/C94M:

a. Typeand brand cement

b. Cement and supplementary cementitious materials content in 94-pound bags per cubic yard of
concrete

c. Maximum size of aggregate
d.  Amount and brand name of admixtures

e. Total water content expressed by water cementitious material ratio
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2.5 REINFORCEMENT

a. Bendreinforcement cold. Fabricate reinforcement in accordance with fabricating tolerances of
ACI 117.

b.  When handling and storing coated reinforcement, use equipment and methods that do not
damage the coating. If stored outdoors for more than 2 months, cover coated reinforcement
with opaque protective material.

c.  Submit manufacturer's certified test report for reinforcement.

d. Submit placing drawings showing fabrication dimensions and placement locations of
reinforcement and reinforcement supports. Placing drawings must indicate locations of splices,
lengths of lap splices, and details of mechanical and welded splices.

e. Submit request with locations and details of splices not indicated in Contract Documents.

f.  Submit request to place column dowels without using templates.

h.  Submit request for field cutting, including location and type of bar to be cut and reason field
cutting is required.

2.5.1 Reinforcing Bars

a. Reinforcing bars must be deformed, except spirals, load-transfer dowels, and welded wire
reinforcement, which may be plain.

b. ASTM A615/A615M with the bars marked S, Grade 60; or ASTM A996/A996M with the bars
marked R, Grade 60, or marked A, Grade 60.
d.  Submit mill certificates for reinforcing bars.
2.5.1.1 Headed Shear Stud Reinforcement
Headed studs and headed stud assemblies must conform to ASTM A1044/A1044M.
2.5.2 Wire
a. Plain or deformed steel wire must conform to ASTM A1064/A1064M.
2.5.3 Reinforcing Bar Supports
a. Provide reinforcement support types within structure as required by Contract Documents.
Reinforcement supports must conform to CRSI RB4.1. Submit description of reinforcement

supports and materials for fastening coated reinforcement if not in conformance with CRSI
RB4.1.
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b. Legs of supports in contact with formwork must be hot-dip galvanized, or plastic coated after
fabrication, or stainless-steel bar supports.

2.5.4 Welding

a. Provide weldable reinforcing bars that conform to ASTM A706/A706M and ASTM A615/A615M
and Supplement S1, Grade 60, except that the maximum carbon content must be 0.55 percent.

b. Comply with AWS D1.4/D1.4M unless otherwise specified. Do not tack weld reinforcing bars.

c. Welded assemblies of steel reinforcement produced under factory conditions, such as welded
wire reinforcement, bar mats, and deformed bar anchors, are allowed.

d. After completing welds on zinc-coated (galvanized), epoxy-coated, or zinc and epoxy dual-
coated reinforcement, coat welds and repair coating damage as previously specified.

PART 3 EXECUTION

3.1 EXAMINATION

a. Do not begin installation until substrates have been properly constructed; verify that substrates
are level.

b. If substrate preparation is the responsibility of another installer, notify Owner’s Representative
of unsatisfactory preparation before processing.

c.  Check field dimensions before beginning installation. If dimensions vary from design dimensions
for proper installation, notify Owner’s Representative and wait for instructions before beginning

installation.

3.2 PREPARATION

Determine quantity of concrete needed and minimize the production of excess concrete. Designate
locations or uses for potential excess concrete before the concrete is poured.

The Contractor shall install concrete truck wash out facilities prior to ordering concrete.
The Contractor shall provide QC representatives are available for the pour
The Contractor shall provide proper curing facilities are available

The Contractor shall provide pre-pour QC checklist is signed off by all parties

3.2.1 General
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a. Surfaces against which concrete is to be placed must be free of debris, loose material, standing
water, snow, ice, and other deleterious substances before start of concrete placing.

b. Remove standing water without washing over freshly deposited concrete. Divert flow of water
through side drains provided for such purpose.

3.2.2 Subgrade Under Foundations and Footings
a. When subgrade material is semi-porous and dry, sprinkle subgrade surface with water as
required to eliminate suction at the time concrete is deposited, or seal subgrade surface by

covering surface with specified vapor retarder.

b. When subgrade material is porous, seal subgrade surface by covering surface with specified
vapor retarder.

3.2.3 Subgrade Under Slabs on Ground

a. Before construction of slabs on ground, have underground work on pipes and conduits
completed and approved.

b.  Previously constructed subgrade or fill must be cleaned of foreign materials

c.  Finish surface of capillary water barrier under interior slabs on ground must not show deviation
in excess of 1/4 inch when tested with a 10-foot straightedge parallel with and at right angles to
building lines.

d. Finished surface of subgrade or fill under exterior slabs on ground must not be more than 0.02-
foot above or 0.10-foot below elevation indicated.

e. Contractor shall confirm subgrade is saturated surface dry prior to pour and must be free of
standing water.

3.2.4 Edge Forms and Screed Strips for Slabs
a. Set edge forms or bulkheads and intermediate screed strips for slabs to obtain indicated
elevations and contours in finished slab surface and must be strong enough to support vibrating
bridge screeds or roller pipe screeds if nature of specified slab finish requires use of such

equipment.

b.  Align concrete surface to elevation of screed strips by use of strike-off templates or approved
compacting-type screeds.

3.2.5 Reinforcement and Other Embedded Items

a. Secure reinforcement, joint materials, and other embedded materials in position, inspected, and
approved before start of concrete placing.

b. When concrete is placed, reinforcement must be free of materials deleterious to bond.
Reinforcement with rust, mill scale, or a combination of both will be considered satisfactory,
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provided minimum nominal dimensions, nominal weight, and minimum average height of
deformations of a hand-wire-brushed test specimen are not less than applicable ASTM
specification requirements.

3.2.6 Adjacent Concrete Surfaces
a. Adjacent existing concrete surfaces where a joint filler or separation joint is not required in
contract documents shall be thoroughly cleaned using high pressure water to remove all foreign
matter.

3.3 FORMS

a. Provide forms, shoring, and scaffolding for concrete placement. Set forms mortar-tight and true
to line and grade.

b. Chamfer above grade exposed joints, edges, and external corners of concrete [0.75 inch]. Place
chamfer strips in corners of formwork to produce beveled edges on permanently exposed
surfaces.[ Do not bevel reentrant corners or edges of formed joints of concrete.]

c.  Provide formwork with clean-out openings to permit inspection and removal of debris.

d. Inspect formwork and remove foreign material before concrete is placed.

e. At construction joints, lap form-facing materials over the concrete of previous placement.
Ensure formwork is placed against hardened concrete so offsets at construction joints conform
to specified tolerances.

f. Provide positive means of adjustment (such as wedges or jacks) of shores and struts. Do not
make adjustments in formwork after concrete has reached initial setting. Brace formwork to
resist lateral deflection and lateral instability.

g. Fasten form wedges in place after final adjustment of forms and before concrete placement.

h.  Provide anchoring and bracing to control upward and lateral movement of formwork system.

i Construct formwork for openings to facilitate removal and to produce opening dimensions as
specified and within tolerances.

j. Provide runways for moving equipment. Support runways directly on formwork or structural
members. Do not support runways on reinforcement. Loading applied by runways must not
exceed capacity of formwork or structural members.

k.  Position and support expansion joint materials, waterstops, and other embedded items to
prevent displacement. Fill voids in sleeves, inserts, and anchor slots temporarily with removable

material to prevent concrete entry into voids.

l. Clean surfaces of formwork and embedded materials of mortar, grout, and foreign materials
before concrete placement.
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3.3.1 Coating
a. Cover formwork surfaces with an acceptable material that inhibits bond with concrete.
b. If formwork release agent is used, apply to formwork surfaces in accordance with
manufacturer's recommendations before placing reinforcement. Remove excess release agent

on formwork prior to concrete placement.

c. Do not allow formwork release agent to contact reinforcement or hardened concrete against
which fresh concrete is to be placed.

3.3.2 Reuse

a. Reuse forms providing the structural integrity of concrete and the aesthetics of exposed
concrete are not compromised.

b. Wood forms must not be clogged with paste and must be capable of absorbing high water-
cementitious material ratio paste.

c. Remove leaked mortar from formwork joints before reuse.

3.3.3 Forms for Standard Smooth Form Finish

Provide formwork in accordance with ACI 301 Section 5 with a surface finish, SF-3.0, for formed
surfaces that are exposed to view. Do not provide mockup of concrete surface appearance and
texture.

3.3.4 Tolerances for Form Construction
a. Construct formwork so concrete surfaces conform to tolerances in ACI 117.

b.  Position and secure sleeves, inserts, anchors, and other embedded items such that embedded
items are positioned within ACI 117 tolerances.

c. To maintain specified elevation and thickness within tolerances, install formwork to compensate
for deflection and anticipated settlement in formwork during concrete placement. Set
formwork and intermediate screed strips for slabs to produce designated elevation, camber, and
contour of finished surface before formwork removal. If specified finish requires use of
vibrating screeds or roller pipe screeds, ensure that edge forms and screed strips are strong
enough to support such equipment.

3.3.5 Removal of Forms and Supports
a. If vertical formed surfaces require finishing, remove forms as soon as removal operations will

not damage concrete.
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b. Remove top forms on sloping surfaces of concrete as soon as removal will not allow concrete to
sag. Perform repairs and finishing operations required. If forms are removed before end of
specified curing period, provide curing and protection.

c. Do not damage concrete during removal of vertical formwork for columns, walls, and sides of
beams. Perform needed repair and finishing operations required on vertical surfaces. If forms
are removed before end of specified curing period, provide curing and protection.

d. Leave formwork and shoring in place to support construction loads and weight of concrete in
beams, slabs, and other structural members until in-place required strength of concrete is
reached.

e. Form-facing material and horizontal facing support members may be removed before in-place
concrete reaches specified compressive strength if shores and other supports are designed to
allow facing removal without deflection of supported slab or member.

3.3.6 Strength of Concrete Required for Removal of Formwork

If removal of formwork, reshoring, or backshoring is based on concrete reaching a specified in-place
strength, mold and field-cure cylinders in accordance with ASTM C31/C31M. Test cylinders in
accordance with ASTM C39/C39M. Alternatively, use one or more of the methods listed herein to
evaluate in-place concrete strength for formwork removal.

a. Tests of cast-in-place cylinders in accordance with ASTM C873/C873M. This option is limited to
slabs with concrete depths from 5 to 12 in.

b.  Penetration resistance in accordance with ASTM C803/C803M.
c.  Pullout strength in accordance with ASTM C900.

d.  Maturity method in accordance with ASTM C1074. Submit maturity method data using project
materials and concrete mix proportions used on the project to demonstrate the correlation
between maturity and compressive strength of laboratory cured test specimens to the Owner’s
Representative.

3.4 WATERSTOP INSTALLATION AND SPLICES

a. Provide waterstops in construction joints as indicated.

b. Install formwork to accommodate waterstop materials. Locate waterstops in joints
whereindicated in Contract Documents and so as to create an impervious system. Minimize
number of splices in waterstop. Splice waterstops in accordance with manufacturer's written
instructions. Install factory-manufactured premolded mitered corners.

c. Install waterstops to form a continuous diaphragm in each joint. Make adequate provisions to

support and protect waterstops during progress of work. Protect waterstops protruding from
joints from damage.
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3.4.1 PVC Waterstop

Make splices by heat sealing the adjacent waterstop edges together using a thermoplastic splicing
iron utilizing a non-stick surface specifically designed for waterstop welding. Reform waterstops at
splices with a remolding iron with ribs or corrugations to match the pattern of the waterstop. The
spliced area, when cooled, must show no signs of separation, holes, or other imperfections when
bent by hand in as sharp an angle as possible.

3.4.2 Rubber Waterstop

Rubber waterstops must be spliced using cold bond adhesive as recommended by the manufacturer.
3.4.3 Thermoplastic Elastomeric Rubber Waterstop

Fittings must be shop made using a machine specifically designed to mechanically weld the
waterstop. A portable power saw must be used to miter or straight cut the ends to be joined to
ensure good alignment and contact between joined surfaces. Maintain continuity of the
characteristic features of the cross section of the waterstop (for example ribs, tabular center axis, and
protrusions) across the splice.

3.4.4 Hydrophilic Waterstop

Miter cut ends to be joined with sharp knife or shears. The ends must be adhered with adhesive.
3.5 PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS

a. Unless otherwise specified, placing reinforcement and miscellaneous materials must be in
accordance to ACI 301. Provide bars, welded wire reinforcement, wire ties, supports, and other
devices necessary to install and secure reinforcement.

b. Reinforcement must not have rust, scale, oil, grease, clay, or foreign substances that would
reduce the bond. Rusting of reinforcement is a basis of rejection if the effective cross-sectional
area or the nominal weight per unit length has been reduced. Remove loose rust prior to
placing steel. Tack welding is prohibited.

c.  Nonprestressed cast-in-place concrete members must have concrete cover for reinforcement
given in the following table:

Concrete Exposure |Member Reinforcement Specified cover, in.

Cast against and All All 3
permanently in
contact with
ground
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Exposed to weather|All No. 6 through No. 18 bars 2
or in contact with
ground
No. 5 bar, W31 or D31 wire, |1-1/2
and smaller
Not exposed to Slabs, joists, and |No. 14 and No. 18 bars 1-1/2
weather or in walls
contact with
ground No. 11 bar and smaller 3/4
Beams, columns, |Primary reinforcement, 1-1/2
pedestals, and stirrups, ties, spirals, and
tension ties hoops

d. Cast-in-place prestressed concrete members must have concrete cover for reinforcement,
ducts, and end fittings given in the following table:

Concrete Member Reinforcement Specified cover, in.

Exposure

Cast against and  |All All 3

permanently in

contact with

ground

Exposed to Slabs, joists, and walls All 1

weather or in

contact with

ground All other Al 1-1/2

Not exposed to  |Slabs, joists, and walls All 3/4

weather or in

contact with

ground Beams, columns, and Primary reinforcement | 1-1/2
tension ties
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Stirrups, ties, spirals, |1
and hoops

e. Precast nonprestressed or prestressed concrete members manufactured under plant conditions
must have concrete cover for reinforcement, ducts, and end fittings given in the following table:

Concrete Exposure |Member Reinforcement Specified cover, in.
Exposed to Walls No. 14 and No. 18 bars; 1-1/2

weather or in tendons larger than 1-1/2

contact with in. diameter

ground

No. 11 bars and smaller; |3/4
W31 and D31 wire, and
smaller; tendons and
strands 1-1/2 in.

All other No. 14 and No. 18 bars; 2
tendons larger than 1-1/2
in.

No. 6 through No. 11 bars;|1-1/2
tendons and strands larger
than 5/8 in. diameter
through 1-1/2 in.
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No. 5 bar, W31 or D31 1-1/4
wire, and smaller; tendons
and strands 5/8 in.
diameter and smaller
Not exposed to Slabs, joists, and |No. 14 and No. 18 bars; 1-1/4
weather or in walls tendons larger than 1-1/2
contact with in. diameter
ground
Tendons and strands 1-1/2|3/4
in. diameter and smaller
No. 11 bar, W31 orD31 |5/8
Beams, columns, [Primary reinforcement Greater of bar
pedestals, and diameter and 5/8 and
tension ties need not exceed 1-1/2
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Stirrups, ties, spirals, and |3/8
hoops

3.5.1 General
Provide details of reinforcement that are in accordance with the Contract Documents.

3.5.2 Impervious Membrane/ Geomembrane
a. Install in accordance with section 02 560 13.13 Geomembrane Waste Containment.

3.5.3 Reinforcement Supports
Provide reinforcement support in accordance with CRSI RB4.1 and ACI 301 Section 3 requirements.
Supports for coated or galvanized bars must also be coated with electrically compatible material for a
distance of at least 2 inches beyond the point of contact with the bars.

3.5.4 Splicing
As indicated in the Contract Documents. For splices not indicated follow ACI 301. Do not splice at
points of maximum stress. Overlap welded wire reinforcement the spacing of the cross wires, plus 2
inches. AWS D1.4/D1.4M. Approve welded splices prior to use. Repair the cut ends of hot-dipped
galvanized reinforcement steel to completely coat exposed steel, ASTM A780/A780M.

3.5.5 Future Bonding
Plug exposed, threaded, mechanical reinforcement bar connectors with a greased bolt. Provide bolt
threads that match the connector. Countersink the connector in the concrete. Caulk the depression
after the bolt is installed.

3.5.6 Setting Miscellaneous Material
Place and secure anchors and bolts, pipe sleeves, conduits, and other such items in position before
concrete placement and support against displacement. Plumb anchor bolts and check location and
elevation. Temporarily fill voids in sleeves with readily removable material to prevent the entry of

concrete.

3.5.7 Fabrication
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Shop fabricate reinforcing bars to conform to shapes and dimensions indicated for reinforcement,
and as follows:

a. Provide fabrication tolerances that are in accordance with ACI 117.

b. Provide hooks and bends that are in accordance with the Contract Documents.

Reinforcement must be bent cold to shapes as indicated. Bending must be done in the shop.
Rebending of a reinforcing bar that has been bent incorrectly is not be permitted. Bending must be in
accordance with standard approved practice and by approved machine methods.

Deliver reinforcing bars bundled, tagged, and marked. Tags must be metal with bar size, length,
mark, and other information pressed in by machine. Marks must correspond with those used on the
placing drawings.

Do not use reinforcement that has any of the following defects:

a. Barlengths, depths, and bends beyond specified fabrication tolerances

b.  Bends or kinks not indicated on drawings or approved shop drawings

c.  Bars with reduced cross-section due to rusting or other cause

Replace defective reinforcement with new reinforcement having required shape, form, and cross-
section area.

3.5.8 Placing Reinforcement
Place reinforcement in accordance with ACI 301.

For slabs on grade (over earth or over capillary water barrier) and for footing reinforcement, support
bars or welded wire reinforcement on precast concrete blocks, spaced at intervals required by size of
reinforcement, to keep reinforcement the minimum height specified above the underside of slab or
footing.

For slabs other than on grade, supports for which any portion is less than 1 inch from concrete
surfaces that are exposed to view or to be painted must be of precast concrete units, plastic-coated
steel, or stainless steel protected bar supports. Precast concrete units must be wedge shaped, not
larger than 3-1/2 by 3-1/2 inches, and of thickness equal to that indicated for concrete protection of
reinforcement. Provide precast units that have cast-in galvanized tie wire hooked for anchorage and
blend with concrete surfaces after finishing is completed.

Provide reinforcement that is supported and secured together to prevent displacement by
construction loads or by placing of wet concrete, and as follows:

a. Provide supports for reinforcing bars that are sufficient in number and have sufficient strength
to carry the reinforcement they support, and in accordance with ACI 301 and CRSI 10MSP. Do
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not use supports to support runways for concrete conveying equipment and similar construction
loads.

b.  Equip supports on ground and similar surfaces with sand-plates.
c.  Support welded wire reinforcement as required for reinforcing bars.

d. Secure reinforcements to supports by means of tie wire. Wire must be black, soft iron wire, not
less than 16 gage.

e. Reinforcement must be accurately placed, securely tied at intersections, and held in position
during placing of concrete by spacers, chairs, or other approved supports. Point wire-tie ends
away from the form. Unless otherwise indicated, numbers, type, and spacing of supports must

conform to the Contract Documents.

f. Bending of reinforcing bars partially embedded in concrete is permitted only as specified in the
Contract Documents.

3.5.9 Spacing of Reinforcing Bars

a. Spacing must be as indicated in the Contract Documents.

b.  Reinforcing bars may be relocated to avoid interference with other reinforcement, or with
conduit, pipe, or other embedded items. If any reinforcing bar is moved a distance exceeding
one bar diameter or specified placing tolerance, resulting rearrangement of reinforcement is
subject to preapproval by the Owner’s Representative.

3.5.10 Concrete Protection for Reinforcement

Additional concrete protection must be in accordance with the Contract Documents.
3.5.11 Welding

Welding must be in accordance with AWS D1.4/D1.4M.
3.6 BATCHING, MEASURING, MIXING, AND TRANSPORTING CONCRETE

In accordance with ASTM C94/C94M, ACI 301, ACI 302.1R and ACI 304R, except as modified herein.

Batching equipment must be such that the concrete ingredients are consistently measured within the

following tolerances: 1 percent for cement and water, 2 percent for aggregate, and 3 percent for

admixtures. Furnish mandatory batch ticket information for each load of ready mix concrete.
3.6.1 Measuring

Make measurements at intervals as specified in paragraphs SAMPLING and TESTING.

3.6.2 Mixing
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a. Mix concrete in accordance with ASTM C94/C94M, ACI 301 and ACI 304R.

b.  Machine mix concrete. Begin mixing within 30 minutes after the cement has been added to the
aggregates. Place concrete within 90 minutes of either addition of mixing water to cement and
aggregates or addition of cement to aggregates if the air temperature is less than 84 degrees F.

c.  Reduce mixing time and place concrete within 60 minutes if the air temperature is greater than
84 degrees F except as follows: if set retarding admixture is used and slump requirements can
be met, limit for placing concrete may remain at 90 minutes. Additional water may be added,
provided that both the specified maximum slump and submitted water-cementitious material
ratio are not exceeded and the required concrete strength is still met. When additional water is
added, an additional 30 revolutions of the mixer at mixing speed is required.

d. Dissolve admixtures in the mixing water and mix in the drum to uniformly distribute the
admixture throughout the batch. Do not reconstitute concrete that has begun to solidify.

e. When fibers are used, add fibers together with the aggregates and never as the first component
in the mixer. Fibers must be dispensed into the mixing system using appropriate dispensing
equipment and procedure as recommended by the manufacturer.

3.6.3 Transporting

Transport concrete from the mixer to the forms as rapidly as practicable. Prevent segregation or loss
of ingredients. Clean transporting equipment thoroughly before each batch. Do not use aluminum
pipe or chutes. Remove concrete which has segregated in transporting and dispose of as directed.

3.7 PLACING CONCRETE
Place concrete in accordance with ACI 301 Section 5.
3.7.1 Footing Placement

Concrete for footings may be placed in excavations without forms upon inspection and approval by
the Owner’s Representative. Excavation width must be a minimum of 4 inches greater than indicated.

3.7.2 Pumping

ACI 304R and ACI 304.2R. Pumping must not result in separation or loss of materials nor cause
interruptions sufficient to permit loss of plasticity between successive increments. Loss of slump in
pumping equipment must not exceed 2 inches at discharge/placement. Do not convey concrete
through pipe made of aluminum or aluminum alloy. Avoid rapid changes in pipe sizes. Limit
maximum size of course aggregate to 33 percent of the diameter of the pipe. Limit maximum size of
well-rounded aggregate to 40 percent of the pipe diameter. Take samples for testing at both the
point of delivery to the pump and at the discharge end.

Air content at discharge must be within the range specified in the mix design. At no additional cost,
at the Owner’s Representative’s request, complete a correlation test between the point of delivery
and the discharge end on the first load and any time the configuration of the pump significantly
changes. If tests at the point of delivery show the product at point of discharge may be within +0.5%

Cast-In-Place Concrete Section 03 30 00 Page 39





Phase Il Repairs to Lake Manatee Dam July 2021

or less of design lower limit and +/- 0.5 of the design high limit perform an air and slump test at the
discharge end to confirm material is within specifications.

3.7.3 Cold Weather

Cold weather concrete must meet the requirements of ACI 301 unless otherwise specified. Do not
allow concrete temperature to decrease below 50 degrees F. Obtain approval prior to placing
concrete when the ambient temperature is below 40 degrees F or when concrete is likely to be
subjected to freezing temperatures within 24 hours. Cover concrete and provide sufficient heat to
maintain 50 degrees F minimum adjacent to both the formwork and the structure while curing. Limit
the rate of cooling to 37 degrees F in any 1 hour and 50 degrees F per 24 hours after heat application.

3.7.4 Hot Weather

Hot weather concrete must meet the requirements of ACI 301unless otherwise specified. Maintain
required concrete temperature using Figure 4.2 in ACI 305R to prevent the evaporation rate from
exceeding 0.2 pound of water per square foot of exposed concrete per hour. Cool ingredients before
mixing or use other suitable means to control concrete temperature and prevent rapid drying of
newly placed concrete. Shade the fresh concrete as soon as possible after placing. Start curing when
the surface of the fresh concrete is sufficiently hard to permit curing without damage. Provide water
hoses, pipes, spraying equipment, and water hauling equipment, where job site is remote to water
source, to maintain a moist concrete surface throughout the curing period. Provide burlap cover or
other suitable, permeable material with fog spray or continuous wetting of the concrete when
weather conditions prevent the use of either liqguid membrane curing compound or impervious
sheets. For vertical surfaces, protect forms from direct sunlight and add water to top of structure
once concrete is set.

3.7.5 Bonding

Surfaces of set concrete at joints, must be roughened and cleaned of laitance, coatings, loose
particles, and foreign matter. Roughen surfaces in a manner that exposes the aggregate uniformly
and does not leave laitance, loosened particles of aggregate, nor damaged concrete at the surface.

Obtain bonding of fresh concrete that has set as follows:

a. Atjoints between footings and walls or columns, between walls or columns and the beams or
slabs they support, and elsewhere unless otherwise specified; roughened and cleaned surface of
set concrete must be dampened, but not saturated, immediately prior to placing of fresh
concrete.

b. Atjoints in exposed-to-view work; at vertical joints in walls; at joints near midpoint of span in
girders, beams, supported slabs, other structural members; in work designed to contain liquids;
the roughened and cleaned surface of set concrete must be dampened but not saturated and
covered with a cement grout coating.

c.  Provide cement grout that consists of equal parts of portland cement and fine aggregate by
weight with not more than 6 gallons of water per sack of cement. Apply cement grout with a
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stiff broom or brush to a minimum thickness of 1/16 inch. Deposit fresh concrete before
cement grout has attained its initial set.

3.8 WASTE MANAGEMENT
Provide as specified in the Waste Management Plan and as follows.
3.8.1 Mixing Equipment

Before concrete pours, designate on-site area for cleaning out concrete mixing trucks. Minimize water
used to wash equipment.

3.8.2 Reinforcing Steel

Collect reinforcing steel and place in designated area for recycling.
3.9 SURFACE FINISHES EXCEPT FLOOR, SLAB, AND PAVEMENT FINISHES
3.9.1 Defects

Repair surface defects in accordance with ACI 301 Section 5.
3.9.2 Not Against Forms (Top of Walls)

Surfaces not otherwise specified must be finished with wood floats to even surfaces. Finish must
match adjacent finishes.

3.9.3 Formed Surfaces
3.9.3.1 Tolerances

Tolerances in accordance with ACI 117 and as indicated.
3.9.3.2 Standard Smooth Finish

Provide for surfaces exposed to public view a surface finish SF-3.0. Patch holes and defects in
accordance with ACI 301.

3.10 FLOOR, SLAB, AND PAVEMENT FINISHES AND MISCELLANEOUS CONSTRUCTION
In accordance with ACI 301 and ACI 302.1R, unless otherwise specified. Slope floors uniformly to
drains where drains are provided. Where straightedge measurements are specified, Contractor must
provide straightedge.

3.10.1 Finish

Place, consolidate, and immediately strike off concrete to obtain proper contour, grade, and elevation
before bleedwater appears. Permit concrete to attain a set sufficient for floating and supporting the
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weight of the finisher and equipment. If bleedwater is present prior to floating the surface, drag the
excess water off or remove by absorption with porous materials. Do not use dry cement to absorb
bleedwater.

3.10.1.1 Scratched

Use for surfaces intended to receive bonded applied cementitious applications. Finish concrete in
accordance with ACI 301 Section 5 for a scratched finish.

3.10.1.2 Floated

Finish concrete in accordance with ACI 301 Section 5 for a floated finish.
3.10.1.3 Concrete Containing Silica Fume

Finish using magnesium floats or darbies.
3.10.1.4 Broomed

Use on surfaces of exterior walks, platforms, patios, and ramps, unless otherwise indicated. Finish
concrete in accordance with ACI 301 Section 5 for a broomed finish.

3.10.1.5 Pavement and Slab on Grade

Screed the concrete with a template advanced with a combined longitudinal and crosswise motion.
Maintain a slight surplus of concrete ahead of the template. After screeding, float the concrete
longitudinally. Use a straightedge to check slope and flatness; correct and refloat as necessary.
Produce a fine, granular, sandy textured surface without disfiguring marks. Round edges and joints
with an edger having a radius of 1/8 inch.

3.10.2 Concrete Walks

Provide 4 inches thick minimum. Provide contraction joints spaced every 5 linear feet unless
otherwise indicated. Cut contraction joints 1 inch deep, or one fourth the slab thickness whichever is
deeper, with a jointing tool after the surface has been finished. Provide 0.5 inch thick transverse
expansion joints at changes in direction where sidewalk abuts curb, steps, rigid pavement, or other
similar structures; space expansion joints every 50 feet maximum. Give walks a broomed finish.
Unless indicated otherwise, provide a transverse slope of 1/48. Limit variation in cross section to 1/4
inchin 5 feet.

3.10.3 Pits and Trenches
Place bottoms and walls monolithically or provide waterstops and keys.
3.11 JOINTS

3.11.1 Construction Joints
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Make and locate joints not indicated so as not to impair strength and appearance of the structure, as
approved. Joints must be perpendicular to main reinforcement. Reinforcement must be continued
and developed across construction joints. Locate construction joints as follows:

3.11.1.1 Maximum Allowable Construction Joint Spacing
a. Inwalls at not more than 60 feet in any horizontal direction.
b. Inslabs on ground, so as to divide slab into areas not in excess of 1,200 square feet.

3.11.1.2 Construction Joints for Constructability Purposes
a. Inwalls, at top of footing; at top of slabs on ground; at top and bottom of door and window

openings or where required to conform to architectural details; and at underside of deepest

beam or girder framing into wall.

b. In columns or piers, at top of footing; at top of slabs on ground; and at underside of deepest
beam or girder framing into column or pier.

c.  Near midpoint of spans for supported slabs, beams, and girders unless a beam intersects a
girder at the center, in which case construction joints in girder must offset a distance equal to
twice the width of the beam. Make transfer of shear through construction joint by use of
inclined reinforcement.

Provide keyways at least 1-1/2-inches deep in construction joints in walls and slabs and between walls
and footings; approved bulkheads may be used for slabs.

3.11.2 Isolation Joints in Slabs on Ground

a. Provide joints at points of contact between slabs on ground and vertical surfaces, such as
column pedestals, foundation walls, grade beams, and elsewhere as indicated.

b.  Fill joints with premolded joint filler strips 1/2 inch thick, extending full slab depth. Install filler
strips at proper level below finish floor elevation with a slightly tapered, dress-and-oiled wood
strip temporarily secured to top of filler strip to form a groove not less than 3/4 inch in depth
where joint is sealed with sealing compound and not less than 1/4 inch in depth where joint
sealing is not required. Remove wood strip after concrete has set. Contractor must clean groove
of foreign matter and loose particles after surface has dried.

3.11.3 Contraction Joints in Slabs on Ground

a. Provide joints to form panels as indicated.

b. Under and on exact line of each control joint, cut 50 percent of welded wire reinforcement
before placing concrete.

c.  Sawcut contraction joints into slab on ground in accordance with ACI 301 Section 5.
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d. Sawcutting will be limited to within 12 hours after set and at 1/4 slab depth.
3.11.4 Sealing Joints in Slabs on Ground

a. Contraction and control joints which are to receive finish flooring material must be sealed with
joint sealing compound after concrete curing period. Slightly underfill groove with joint sealing
compound to prevent extrusion of compound. Remove excess material as soon after sealing as
possible.

b. Sealed groove must be left ready to receive filling material that is provided as part of finish floor
covering work.

3.12 CURING AND PROTECTION

Curing and protection in accordance with ACI 301 Section 5, unless otherwise specified. Begin curing
immediately following form removal. Avoid damage to concrete from vibration created by blasting,
pile driving, movement of equipment in the vicinity, disturbance of formwork or protruding
reinforcement, and any other activity resulting in ground vibrations. Protect concrete from injurious
action by sun, rain, flowing water, frost, mechanical injury, tire marks, and oil stains. Do not allow
concrete to dry out from time of placement until the expiration of the specified curing period. Do not
use membrane-forming compound on surfaces where appearance would be objectionable, on any
surface to be painted, where coverings are to be bonded to the concrete, or on concrete to which
other concrete is to be bonded. If forms are removed prior to the expiration of the curing period,
provide another curing procedure specified herein for the remaining portion of the curing period.
Provide moist curing for those areas receiving liquid chemical sealer, hardener, or epoxy coating.

3.12.1 Requirements for Type lll, High-Early-Strength Portland Cement

The curing periods are required to be not less than one-fourth of those specified for portland cement,
but in no case less than 72 hours.

3.12.2 Curing Periods

ACI 301 Section 5, except 10 days for retaining walls, pavement or chimneys. Begin curing
immediately after placement. Protect concrete from premature drying, excessively hot temperatures,
and mechanical injury; and maintain minimal moisture loss at a relatively constant temperature for
the period necessary for hydration of the cement and hardening of the concrete. The materials and
methods of curing are subject to approval by the Owner’s Representative.

3.12.3 Curing Formed Surfaces
Accomplish curing of formed surfaces, including undersurfaces of girders, beams, supported slabs,
and other similar surfaces by moist curing with forms in place for full curing period or until forms are
removed. If forms are removed before end of curing period, accomplish final curing of formed

surfaces by any of the curing methods specified above, as applicable.

3.12.4 Curing Unformed Surfaces
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a. Accomplish initial curing of unformed surfaces, such as monolithic slabs, floor topping, and
other flat surfaces, by membrane curing.

b.  Accomplish final curing of unformed surfaces by any of curing methods specified, as applicable.
3.12.5 Temperature of Concrete During Curing

When temperature of atmosphere is 41 degrees F and below, maintain temperature of concrete at

not less than 55 degrees F throughout concrete curing period or 45 degrees F when the curing period

is measured by maturity. When necessary, make arrangements before start of concrete placing for

heating, covering, insulation, or housing as required to maintain specified temperature and moisture

conditions for concrete during curing period.

When the temperature of atmosphere is 80 degrees F and above or during other climatic conditions

which cause too rapid drying of concrete, make arrangements before start of concrete placing for

installation of wind breaks, of shading, and for fog spraying, wet sprinkling, or moisture-retaining

covering of light color as required to protect concrete during curing period.

Changes in temperature of concrete must be uniform and not exceed 37 degrees F in any 1 hour nor
80 degrees F in any 24-hour period.

3.12.6 Protection from Mechanical Injury

During curing period, protect concrete from damaging mechanical disturbances, particularly load
stresses, heavy shock, and excessive vibration and from damage caused by rain or running water.

3.12.7 Protection After Curing

Protect finished concrete surfaces from damage by construction operations.
3.13 FIELD QUALITY CONTROL
3.13.1 Sampling

ASTM C172/C172M. Collect samples of fresh concrete to perform tests specified. ASTM C31/C31M
for making test specimens.

3.13.2 Testing

3.13.2.1 Slump Tests
ASTM C143/C143M. Take concrete samples during concrete placement/discharge. The maximum
slump may be increased as specified with the addition of an approved admixture provided that the
water-cementitious material ratio is not exceeded. Perform tests at commencement of concrete

placement, when test cylinders are made, and for each batch (minimum) or every 20 cubic yards
(maximum) of concrete.
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3.13.2.2 Temperature Tests

Test the concrete delivered and the concrete in the forms. Perform tests in hot or cold weather
conditions (below 50 degrees F and above 80 degrees F) for each batch (minimum) or every 20 cubic
yards (maximum) of concrete, until the specified temperature is obtained, and whenever test
cylinders and slump tests are made.

3.13.2.3 Compressive Strength Tests

ASTM C39/C39M. Make six 6 inches by 12-inch test cylinders for each set of tests in accordance with
ASTM C31/C31M, ASTM C172/C172M and applicable requirements of ACI 305R and ACI 306R. Take
precautions to prevent evaporation and loss of water from the specimen. Test two cylinders at 7
days, two cylinders at 28 days and hold two cylinders in reserve. Take samples for strength tests of
each mix design of concrete placed each day not less than once a day, nor less than once for each 100
cubic yards of concrete for the first 500 cubic yards, then every 500 cubic yards thereafter, nor less
than once for each 5400 square feet of surface area for slabs or walls. For the entire project, take no
less than five sets of samples and perform strength tests for each mix design of concrete placed. Each
strength test result must be the average of two cylinders from the same concrete sample tested at 28

days. Concrete compressive tests must meet the requirements of this section, the Contract
Document, and ACI 301. Retest locations represented by erratic core strengths. Where retest does
not meet concrete compressive strength requirements submit a mitigation or remediation plan for
review and approval by the Engineer of Record. Repair core holes with nonshrink grout. Match color
and finish of adjacent concrete.

3.13.2.4 Air Content

ASTM C173/C173M or ASTM C231/C231M for normal weight concrete . Test air-entrained concrete
for air content at the same frequency as specified for slump tests.

3.13.2.5 Chloride lon Concentration
Chloride ion concentration must meet the requirements of the paragraph titled CORROSION AND
CHLORIDE CONTENT. Determine water soluble ion concentration in accordance with ASTM
C1218/C1218M. Perform test once for each mix design.

3.13.2.6 Strength of Concrete Structure

The strength of the concrete structure will be considered to be deficient if any of the following
conditions are identified:

a. Failure to meet compressive strength tests as evaluated.
b. Reinforcement not conforming to requirements specified.

c.  Concrete which differs from required dimensions or location in such a manner as to reduce
strength.
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d. Concrete curing and protection of concrete against extremes of temperature during curing, not
conforming to requirements specified.

e. Concrete subjected to damaging mechanical disturbances, particularly load stresses, heavy
shock, and excessive vibration.

f. Poor workmanship likely to result in deficient strength.

Where the strength of the concrete structure is considered deficient submit a mitigation or
remediation plan for review and approval by the Engineer of Record.

3.13.2.6 Non-Conforming Materials

Factors that indicate that there are non-conforming materials include (but not limited to) excessive
compressive strength, inadequate compressive strength, excessive slump, excessive voids and
honeycombing, concrete delivery records that indicate excessive time between mixing and
placement, or excessive water was added to the mixture during delivery and placement. Any of these
indicators alone are sufficient reason for the Engineer of Record to request additional sampling and
testing.

Investigations into non-conforming materials must be conducted at the Contractor's expense. The
Contractor must be responsible for the investigation and must make written recommendations to
adequately mitigate or remediate the non-conforming material. The Engineer of Record may accept,
accept with reduced payment, require mitigation, or require removal and replacement of non-
conforming material at no additional cost to the Owner.

3.13.2.7 Testing Concrete Structure for Strength
When there is evidence that strength of concrete structure in place does not meet specification
requirements or there are non-conforming materials, make cores drilled from hardened concrete for
compressive strength determination in accordance with ASTM C42/C42M, and as follows:
a. Take at least three representative cores from each member or area of concrete-in-place that is
considered potentially deficient. Location of cores will be determined by the Owner’s

Representative.

b. Test cores after moisture conditioning in accordance with ASTM C42/C42M if concrete they
represent is more than superficially wet under service.

C. Air dry cores, (60 to 80 degrees F with relative humidity less than 60 percent) for 7 days before
test and test dry if concrete they represent is dry under service conditions.

d. Strength of cores from each member or area are considered satisfactory if their average is equal
to or greater than 85 percent of the 28-day design compressive strength of the class of concrete.

Fill core holes solid with patching mortar and finished to match adjacent concrete surfaces.
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Correct concrete work that is found inadequate by core tests in a manner approved by the Engineer
of Record.

3.14 REPAIR, REHABILITATION AND REMOVAL

Before the Owner’s Representative accepts the structure, the Contractor must inspect the structure
for cracks, damage and substandard concrete placements that may adversely affect the service life of
the structure. A report documenting these defects must be prepared which includes
recommendations for repair, removal or remediation must be submitted to the Engineer of Record
for approval before any corrective work is accomplished.

3.14.1 Crack Repair
Prior to final acceptance, all cracks in excess of 0.02 inches wide must be documented and repaired.
The proposed method and materials to repair the cracks must be submitted to the Engineer of Record

for approval. The proposal must address the amount of movement expected in the crack due to
temperature changes and loading.

3.14.2 Repair of Weak Surfaces
Weak surfaces are defined as mortar-rich, rain-damaged, uncured, or containing exposed voids or
deleterious materials. Concrete surfaces with weak surfaces less than 1/4 inch thick must be
diamond ground to remove the weak surface. Surfaces containing weak surfaces greater than 1/4
inch thick must be removed and replaced or mitigated in a manner acceptable to the Engineer of
Record.

3.14.3 Failure of Quality Assurance Test Results
Proposed mitigation efforts by the Contractor must be approved by the Engineer of Record prior to

proceeding.

-- End of Section --
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SECTION 05 12 00
STRUCTURAL STEEL
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)
AASHTO LRFD (8th Edition; 2017) Bridge Design Specifications
AMERICAN INSTITUTE OF STEEL CONSTRUCTION (AISC)

AISC 207 (2016; R 2017) Certification Standard for Steel Fabrication
and Erection, and Manufacturing of Metal Components

AISC 303 (2016) Code of Standard Practice for Steel Buildings and
Bridges

AISC 325 (2017) Steel Construction Manual

AISC 326 (2009) Detailing for Steel Construction

AISC 341 (2016) Seismic Provisions for Structural Steel Buildings

AISC 360 (2016) Specification for Structural Steel Buildings

AISC 420 (2010) Certification Standard for Shop Application of

Complex Protective Coating Systems
AISC DESIGN GUIDE 10 (1997) Erection Bracing of Low-Rise Structural Steel Buildings
AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ANSI/ASNT CP-189 (2016) ASNT Standard for Qualification and Certification of
Nondestructive Testing Personnel (ANSI/ASNT CP-105-2006)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B46.1 (2020) Surface Texture, Surface Roughness, Waviness and
Lay
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AMERICAN WELDING SOCIETY (AWS)

AWS A2.4

AWS D1.1/D1.1M
AWS D1.8/D1.8M

AWS QC1

ASTM INTERNATIONAL (ASTM)

ASTM A6/A6M

ASTM A29/A29M

ASTM A36/A36M

ASTM A53/A53M

ASTM A108

ASTM A123/A123M

ASTM A143/A143M

ASTM A193/A193M

ASTM A276/A276M

ASTM A307

ASTM A500/A500M

Structural Steel

(2012) Standard Symbols for Welding, Brazing and
Nondestructive Examination

(2020) Structural Welding Code - Steel
(2016) Structural Welding Code—Seismic Supplement

(2016) Specification for AWS Certification of Welding
Inspectors

(2017a) Standard Specification for General Requirements for
Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling

(2020) Standard Specification for General Requirements for
Steel Bars, Carbon and Alloy, Hot-Wrought

(2019) Standard Specification for Carbon Structural Steel

(2020) Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless

(2013) Standard Specification for Steel Bar, Carbon and Alloy,
Cold-Finished

(2017) Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

(2007; R 2020) Standard Practice for Safeguarding Against
Embrittlement of Hot-Dip Galvanized Structural Steel
Products and Procedure for Detecting Embrittlement

(2020) Standard Specification for Alloy-Steel and Stainless
Steel Bolting Materials for High-Temperature Service and
Other Special Purpose Applications

(2017) Standard Specification for Stainless Steel Bars and
Shapes

(2014; E 2017) Standard Specification for Carbon Steel Bolts,
Studs, and Threaded Rod 60 000 PSI Tensile Strength

(2020) Standard Specification for Cold-Formed Welded and
Seamless Carbon Steel Structural Tubing in Rounds and

Shapes
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ASTM A563

ASTM A668/A668M

ASTM A780/A780M

ASTM A992/A992M

ASTM A1085/A1085M

ASTM B695

ASTM C827/C827M

ASTM C1107/C1107M

ASTM F436/F436M

ASTM F844

ASTM F959/F959M

ASTM F1136/F1136M

ASTM F1554

ASTM F2329/F2329M

ASTM F2833

Structural Steel

July 2021

(2015) Standard Specification for Carbon and Alloy Steel
Nuts

(2020a) Standard Specification for Steel Forgings, Carbon
and Alloy, for General Industrial Use

(2020) Standard Practice for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings

(2020) Standard Specification for Structural Steel Shapes

(2015) Standard Specification for Cold-Formed Welded
Carbon Steel Hollow Structural Sections (HSS)

(2004; R 2016) Standard Specification for Coatings of Zinc
Mechanically Deposited on Iron and Steel

(2016) Standard Test Method for Change in Height at Early
Ages of Cylindrical Specimens of Cementitious Mixtures

(2020) Standard Specification for Packaged Dry, Hydraulic-
Cement Grout (Nonshrink)

(2019) Standard Specification for Hardened Steel Washers
Inch and Metric Dimensions

(2007a; R 2013) Washers, Steel, Plain (Flat), Unhardened for
General Use

(2017a) Standard Specification for Compressible-Washer-
Type Direct Tension Indicators for Use with Structural
Fasteners, Inch and Metric Series

(2011) Standard Specification for Zinc/Aluminum Corrosion
Protective Coatings for Fasteners

(2018) Standard Specification for Anchor Bolts, Steel, 36, 55,
and 105-ksi Yield Strength

(2015) Standard Specification for Zinc Coating, Hot-Dip,
Requirements for Application to Carbon and Alloy Steel
Bolts, Screws, Washers, Nuts, and Special Threaded
Fasteners

(2011; R 2017) Standard Specification for Corrosion
Protective Fastener Coatings with Zinc Rich Base Coat and
Aluminum Organic/Inorganic Type
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ASTM F3125/F3125M (2019) Standard Specification for High Strength Structural
Bolts and Assemblies, Steel and Alloy Steel, Heat Treated,
Inch Dimensions 120 ksi and 150 ksi Minimum Tensile
Strength, and Metric Dimensions 830 MPa and 1040 MPa
Minimum Tensile Strength

CRANE MANUFACTURERS ASSOCIATION OF AMERICA (CMAA)

CMAA 70 (2015) Specification for Top Running Bridge and Gantry Type
Multiple Girder Electric Overhead Traveling Cranes

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPCPA 1 (2016) Shop, Field, and Maintenance Coating of Metals

SSPC Paint 20 (2019) Zinc-Rich Primers (Type I, Inorganic, and Type Il,
Organic)

SSPC Paint 29 (2002; E 2004) Zinc Dust Sacrificial Primer, Performance-
Based

SSPCSP 3 (2018) Power Tool Cleaning

SSPC SP 6/NACE No.3 (2007) Commercial Blast Cleaning

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)
29 CFR Part 1926, Subpart R Steel Erection
1.2 SUBMITTALS
Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Erection and Erection Bracing Drawings
SD-02 Shop Drawings
Fabrication Drawings Including Details of Connections
SD-03 Product Data
Welding Electrodes and Rods

Non-Shrink Grout
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Steel Shims
SD-05 Design Data
Design Calculations for Steel Connections
Shoring and Temporary Bracing
SD-06 Test Reports
Weld Inspection Reports
Bolt Testing Reports
SD-07 Certificates
Steel
Bolts, Nuts, and Washers
AISC Structural Steel Fabricator Quality Certification
Welding Procedures and Qualifications
Welding Electrodes and Rods
Certified Welding Inspector
NDT Technician
Welding Procedure Specifications (WPS)
1.3 AISC QUALITY CERTIFICATION

Work must be fabricated by an AISC Certified Structural Steel Fabricator, in accordance with AISC 207,
Category BU. Submit AISC Structural Steel Fabricator quality certification.

1.4 QUALITY ASSURANCE
1.4.1 Preconstruction Submittals
1.4.1.1 Erection and Erection Bracing Drawings
Submit for record purposes. Indicate the sequence of erection, temporary shoring and bracing. The

erection drawings must conform to AISC 303. Erection drawings must be reviewed, stamped and
sealed by a registered professional engineer.
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1.4.2 Fabrication Drawing Requirements

Submit fabrication drawings for approval prior to fabrication. Prepare in accordance with AISC 303,
AISC 326 and AISC 325. Fabrication drawings must not be reproductions of contract drawings. Sign
and seal fabrication drawings by a registered professional engineer. Include complete information for
the fabrication and erection of the structure's components, including the location, type, and size of
bolts, welds, member sizes and lengths, connection details, blocks, copes, and cuts. Use AWS A2.4
standard welding symbols. Shoring and temporary bracing must be designed and sealed by a
registered professional engineer and submitted for record purposes, with calculations, as part of the
drawings. Clearly highlight any deviations from the details shown on the contract drawings
highlighted on the fabrication drawings. Explain the reasons for any deviations from the contract
drawings.

1.4.3 Delegated Connection Design
Design structural steel connection indicated in the contract documents per AISC 303, Option 3, using
the connection loads indicated. Submit design calculations for steel connections signed and sealed by
a registered professional engineer.

1.4.4 Certifications

1.4.4.1 Welding Procedures and Qualifications
Prior to welding, submit certification for each welder stating the type of welding and positions
qualified for, the code and procedure qualified under, date qualified, and the firm and individual
certifying the qualification tests. If the qualification date of the welder or welding operator is more
than 6 months old, the welding operator's qualification certificate must be accompanied by a current
certificate by the welder attesting to the fact that he has been engaged in welding since the date of
certification, with no break in welding service greater than 6 months.
Conform to all requirements specified in AWS D1.1/D1.1M

PART 2 PRODUCTS

2.1 SYSTEM DESCRIPTION
Provide the structural steel system, including shop primer on permanent structural framing, complete
and ready for use. Provide structural steel systems including design, materials, installation,
workmanship, fabrication, assembly, erection, inspection, quality control, and testing in accordance
with AISC 303, and AISC 360except as modified in this contract.

2.2 STEEL

2.2.1 Structural Steel

Wide flange and WT shapes, ASTM A992/A992M. Angles, Channels and Plates, ASTM A36/A36M.
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2.2.2 Structural Steel Tubing

ASTM A500/A500M, Grade C or ASTM A1085/A1085M.
2.2.3 Steel Pipe

ASTM A53/A53M, Type E or S, Grade B, weight class STD (Standard) or as indicated.
2.3 BOLTS, NUTS, AND WASHERS

Submit the certified manufacturer's mill reports which clearly show the applicable ASTM mechanical
and chemical requirements together with the actual test results for the supplied fasteners.

2.3.1 Common Grade Bolts
2.3.1.1 Bolts
ASTM A307, Grade A, plain finish. Bolts installed in a permanent, below grade application shall have a
hot dipped zinc coating. The bolt heads and the nuts of the supplied fasteners must be marked with the
manufacturer's identification mark, the strength grade and type specified by ASTM specifications.
2.3.1.2 Nuts
ASTM A563, Grade A, heavy hex style.
2.3.1.3 Washers
ASTM F844.
2.3.2 High-Strength Bolts
High strength bolts and nuts must be shipped together in the same shipping container. Fasteners
indicated to be galvanized shall be tested by the supplier to show that the galvanized nut with the
supplied lubricant provided may be rotated from the snug tight condition well in excess of the
rotation required for pretentioned installation without stripping. The supplier shall supply nuts that
have been lubricated and tested with the supplied bolts.

2.3.2.1 Bolts

ASTM F3125/F3125M, Grade A325M A325, Type 1 Heavy Hex Head Style, plain finish. Bolts installed
in a permanent, below grade application shall have a hot dipped zinc coating.

2.3.2.2 Nuts
ASTM A563, Grade and Style as specified in the applicable ASTM bolt standard.

2.3.2.3 Washers
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ASTM F436/F436M, plain carbon steel.
2.3.4 Foundation Anchorage
2.3.4.1 Anchor Rods
ASTM F1554 Gr 36, Class 1A.
2.3.4.2 Anchor Nuts
ASTM A563, Grade A, hex style. Stainless steel ASTM A193/A193M.
2.3.4.3 Anchor Washers
ASTM F844.
2.3.4.4 Anchor Plate Washers
ASTM A36/A36M
2.4 STRUCTURAL STEEL ACCESSORIES
2.4.1 Welding Electrodes and Rods
AWS D1.1/D1.1M. Submit product data for welding electrodes and rods.
2.4.2 Non-Shrink Grout

ASTM C1107/C1107M, with no ASTM C827/C827M shrinkage. Grout must be nonmetallic. Submit
product data for non-shrink grout.

2.4.3 Welded Shear Stud Connectors
ASTM A29/A29M, Grades 1010 through 1020. AWS D1.1/D1.1M, Table 7.1, Type B.

2.5 FABRICATION
Fabrication must be in accordance with the applicable provisions of AISC 325. Fabrication and
assembly must be done in the shop to the greatest extent possible. Punch, subpunch and ream, or
drill bolt [and pin] holes perpendicular to the surface of the member.
Compression joints depending on contact bearing must have a surface roughness not in excess of 500
micro inch as determined by ASME B46.1, and ends must be square within the tolerances for milled

ends specified in ASTM A6/A6M.

Shop splices of members between field splices will be permitted only where indicated on the Contract
Drawings. Splices not indicated require the approval of the Engineer of Record.
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2.5.1 Markings

Prior to erection, identify members by a painted erection mark. Connecting parts assembled in the
shop for reaming holes in field connections must be match marked with scratch and notch marks. Do
not locate erection markings on areas to be welded. Do not locate match markings in areas that will
decrease member strength or cause stress concentrations.

2.5.2 Shop Primer

SSPC Paint 20 or SSPC Paint 29, (zinc rich primer). Shop prime structural steel, except as modified
herein, in accordance with SSPC PA 1. Do not prime steel surfaces embedded in concrete, galvanized
surfaces, surfaces to receive epoxy coatings, or surfaces within 0.5 inch of the toe of the welds prior
to welding (except surfaces on which metal decking and shear studs are to be welded). If flash rusting
occurs, re-clean the surface prior to application of primer. Apply primer to a minimum dry film
thickness of 2.0 mil. Submit shop primer product data.

Prime slip critical surfaces with a Class B coating in accordance with AISC 325. Submit test report for
Class B coating.

Prior to assembly, prime surfaces which will be concealed or inaccessible after assembly. Do not
apply primer in foggy or rainy weather; when the ambient temperature is below 45 degrees F or over
95 degrees F; or when the primer may be exposed to temperatures below 40 degrees F within 48

hours after application, unless approved otherwise by the Engineer of Record. Repair damaged
primed surfaces with an additional coat of primer.

2.6 DRAINAGE HOLES
Drill adequate drainage holes to eliminate water traps. Hole diameter must be 1/2 inch and location
indicated on the detail drawings. Hole size and locations must not affect the structural integrity.
PART 3 EXECUTION
3.1 ERECTION

Erection of structural steel, except as indicated in item b. below, must be in accordance with the
applicable provisions of AISC 325, AISC 303 and 29 CFR Part 1926, Subpart R.

After final positioning of steel members, provide full bearing to all sheet piling, pipe piling and other
members. Shim members to provide full bearing as required to provide for bearing against structural
members.

3.1.1 STORAGE

Store the material out of contact with the ground in such manner and location as to minimize
deterioration.
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3.2 CONNECTIONS

Except as modified in this section, design connections indicated in accordance with AISC 360. Build
connections into existing work. Do not tighten anchor bolts set in concrete with impact torque
wrenches. Holes must not be cut or enlarged by burning. Bolts, nuts, and washers must be clean of
dirt and rust, and lubricated immediately prior to installation.

3.2.1 Common Grade Bolts
Tighten ASTM A307 bolts to a "snug tight" fit. "Snug tight" is the tightness that exists when plies in a
joint are in firm contact. If firm contact of joint plies cannot be obtained with a few impacts of an

impact wrench, or the full effort of a man using a spud wrench, contact the Engineer of Record for
further instructions.

3.2.2 High-Strength Bolts
Bolts must be installed in accordance with design/shop drawings.

Fastener components shall be protected from dirt and moisture in closed containers at the site of the
installation. Fastener components that are not incorporated into the work shall be returned to
protected storage at the end of the work shift.

3.3 GAS CUTTING
Use of gas-cutting torch in the field for correcting fabrication errors is not permitted on any major

member in the structural framing. Use of a gas cutting torch will be permitted on minor members not
under stress only after approval has been obtained from the Engineer of Record.

3.4 WELDING

Welding must be in accordance with AWS D1.1/D1.1MProvide AWS D1.1/D1.1M qualified welders,
welding operators, and tackers.

Develop and submit the Welding Procedure Specifications (WPS) for all welding, including welding
done using prequalified procedures. Submit for approval all WPS, whether prequalified or qualified
by testing.

3.5 SHOP PRIMER REPAIR

Repair shop primer in accordance with the paint manufacturer's recommendation for surfaces
damaged by handling, transporting, cutting, welding, or bolting.

3.5.1 Field Priming
Field prime steel exposed to the weather or located in building areas without HVAC for control of

relative humidity. After erection, the field bolt heads and nuts, field welds, and any abrasions in the
shop coat must be cleaned and primed with paint of the same quality as that used for the shop coat.
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3.6 FIELD QUALITY CONTROL

Perform field tests, and provide labor, equipment, and incidentals required for testing. Notify the
Engineer of Record in writing of defective welds, bolts, nuts, and washers within 7 working days of the
date of the inspection.

3.6.1 Welds
3.6.1.1 Visual Inspection

AWS D1.1/D1.1M. Furnish the services of AWS-certified welding inspectors for fabrication and
erection inspection and testing and verification inspections. A Certified Welding Inspector must
perform visual inspection on 100 percent of all welds. Document this inspection in the Visual Weld
Inspection Log. Submit certificates indicating that certified welding inspectors meet the requirements
of AWS QC1.

Inspect proper preparation, size, gaging location, and acceptability of all welds; identification marking;
operation and current characteristics of welding sets in use.

3.6.1.2 Nondestructive Testing

Nondestructive testing must be in accordance with AWS D1.1/D1.1M. Ultrasonic testing must be
performed in accordance with Table 6.2 of AWS D1.1/D1.1M. All personnel performing NDT must be
certified in accordance with ANSI/ASNT CP-189 in the method of testing being performed. Submit
certificates showing compliance with ANSI/ASNT CP-189 for all NDT technicians. If more than
20percent of welds made by a welder contain defects identified by testing, then all groove welds
made by that welder must be tested by ultrasonic testing, and all fillet welds made by that welder
must be inspected by magnetic particle testing (MT) or dye penetrant testing (PT) as approved by the
Engineer of Record. When groove welds made by an individual welder are required to be tested,
magnetic particle or dye penetrant testing may be used only in areas inaccessible to ultrasonic
testing. Retest all repaired areas. Submit weld inspection reports.

3.6.2 High-Strength Bolts

3.6.2.1 Inspection
Inspection procedures must be in accordance with AISC 360. Confirm and report to the Engineer of
Record that the materials meet the project specification and that they are properly stored. Confirm
that the faying surfaces have been properly prepared before the connections are assembled. Observe
the specified job site testing and calibration and confirm that the procedure to be used provides the
required tension. Monitor the work to ensure the testing procedures are routinely followed on joints

that are specified to be fully tensioned.

-- End of Section --
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SECTION 05 50 14
STRUCTURAL METAL FABRICATIONS
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

ALUMINUM ASSOCIATION (AA)
AA ADM (2020) Aluminum Design Manual

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

AGMA 1SO 22849-A12 (2012) Design Recommendations for Bevel Gears
AGMA 1SO 23509-A08 (2008) Bevel and Hypoid Gear Geometry
ANSI/AGMA 6001 (2008E; R 2014) Design and Selection of Components for

Enclosed Gear Drives
AMERICAN SOCIETY FOR NONDESTRUCTIVE TESTING (ASNT)

ANSI/ASNT CP-189 (2016) ASNT Standard for Qualification and Certification of
Nondestructive Testing Personnel (ANSI/ASNT CP-105-2006)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME B4.1 (1967; R 1994; R 2004; R 2009; R 2020) Preferred Limits and
Fits for Cylindrical Parts

ASME B46.1 (2020) Surface Texture, Surface Roughness, Waviness and
Lay

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1/D1.1M (2020) Structural Welding Code - Steel

AWS D1.2/D1.2M (2014; Errata 1 2014; Errata 2 2020) Structural Welding Code
- Aluminum

AWS QC1 (2016) Specification for AWS Certification of Welding
Inspectors
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ASTM INTERNATIONAL (ASTM)

ASTM A123/A123M

ASTM A380/A380M

ASTM A780/A780M

ASTM B177/B177M

ASTM B766

ASTM D962

ASTM E94/E94M

ASTM E165/E165M

ASTM E446

ASTM E709

ASTM F3125/F3125M

July 2021

(2017) Standard Specification for Zinc (Hot-Dip Galvanized)
Coatings on Iron and Steel Products

(2017) Standard Practice for Cleaning, Descaling, and
Passivation of Stainless Steel Parts, Equipment, and Systems

(2020) Standard Practice for Repair of Damaged and
Uncoated Areas of Hot-Dip Galvanized Coatings

(2011; R 2017) Standard Guide for Engineering Chromium
Electroplating

(1986; R 2015) Standard Specification for Electrodeposited
Coatings of Cadmium

(1981; R 2014) Aluminum Powder and Paste Pigments for
Paints

(2017) Standard Guide for Radiographic Examination Using
Industrial Radiographic Film

(2018) Standard Practice for Liquid Penetrant Examination
for General Industry

(2014) Radiographs for Steel Castings Up to 2 In. (51mm) in
Thickness

(2015) Standard Guide for Magnetic Particle Examination

(2019) Standard Specification for High Strength Structural
Bolts and Assemblies, Steel and Alloy Steel, Heat Treated,
Inch Dimensions 120 ksi and 150 ksi Minimum Tensile
Strength, and Metric Dimensions 830 MPa and 1040 MPa
Minimum Tensile Strength

RESEARCH COUNCIL ON STRUCTURAL CONNECTIONS (RCSC)

RCSC S348

1.2 SUBMITTALS

(2014; Errata 2015) RCSC Specification for Structural Joints
Using High-strength Bolts

Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Structural Steel Fabrications
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Detail Drawings
Welding Procedures
Welding Repair Plan
SD-03 Product Data
Filler Metal
SD-06 Test Reports
Tests, Inspections, and Verifications
SD-07 Certificates
Welding Qualifications
Application Qualification for Steel Studs
Welding of Aluminum
Weld Inspection Log
Certified Welding Inspector
Nondestructive Testing Personnel
1.3 QUALITY ASSURANCE
1.3.1 Detail Drawings
Submit detail drawings for metalwork and machine work, prior to fabrication, include within the
detail drawings catalog cuts, templates, fabrication and assembly details and type, grade and class of
material as appropriate. Indicate methods of protecting the work during shipping, storage, field
assembly, and installation.
1.3.2 Welding Qualifications
Prior to welding, submit certification for each welder stating the type of welding and positions
qualified for, the code and procedure qualified under, date qualified, and the firm and individual
certifying the qualification tests. If the qualification date of the welder or welding operator is more
than 6 months old, accompany the welding operator's qualification certificate with a current
certificate by the welder attesting to the fact that he has been engaged in welding since the date of

certification, with no break in welding service greater than 6 months.
Conform to all requirements specified in AWS D1.1/D1.1M.
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PART 2 PRODUCTS
2.1 FABRICATION
2.1.1 Structural Fabrication

Material must be straight before being laid off or worked. Perform straightening, if necessary, by
methods that will not impair the metal. Sharp kinks or bends are cause for rejection of the material.
Material with welds will not be accepted except where welding is definitely specified, indicated or
otherwise approved. Make bends using approved dies, press brakes or bending rolls. Where heating
is required, take precautions to avoid overheating the metal and allow it to cool in a manner that will
not impair the original properties of the metal. Proposed flame cutting of material, other than
structural steel, is subject to approval and must be indicated on detail drawings. Shearing must be
accurate and all portions of the work neatly finished. Make corners square and true unless otherwise
shown. Fillet re-entrant cuts to a minimum radius of 3/4 inch unless otherwise approved. Provide
finished members free of twists, bends and open joints. Tighten bolts, nuts and screws.

2.1.1.1 Dimensional Tolerances for Structural Work

Measure dimensions using an approved calibrated steel tape of approximately the same temperature
as the material being measured. The overall dimensions of an assembled structural unit must be
within the tolerances indicated on the drawings or as specified in the particular section of these
specifications for the item of work. Where tolerances are not specified in other sections of these
specifications or shown, an allowable variation of 1/32 inch is permissible in the overall length of
component members with both ends milled; component members without milled ends must not
deviate from the dimensions shown by more than 1/16 inch for members 30 feet or less in length,
and by more than 1/8 inch for members over 30 feet in length.

2.1.1.2 Structural Steel Fabrication

Structural steel may be cut by mechanically guided or hand-guided torches, provided an accurate
profile with a surface that is smooth and free from cracks and notches is obtained. Prepare surfaces
and edges in accordance with AWS D1.1/D1.1M, Prequalification of WPSs Clause. Where structural
steel is not to be welded, chipping or grinding will not be required except as necessary to remove slag
and sharp edges of mechanically guided or hand-guided cuts not exposed to view. Chip, grind or
machine to sound metal hand-guided cuts which are to be exposed or visible.

2.1.2 Welding

2.1.2.1 Welding of Structural Steel

2.1.2.1.1 Welding Procedures for Structural Steel
Use prequalied welding procedures for structural steel as described in AWS D1.1/D1.1M,
Prequalification of WPSs Clause or qualify by tests as prescribed in AWS D1.1/D1.1M, Qualification
Clause. For welding procedures qualified by tests, the coupon welding and specimen testing will be

witnessed and the test report document signed by the Engineer of Record or the CWI administering
the weld test. Approval of any welding procedure does not relieve the Contractor of the
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responsibility for producing a finished structure meeting all requirements of these specifications. The
Contractor will be directed or authorized to make any changes in previously approved welding
procedures that are deemed necessary or desirable by the Engineer of Record

a. Submit a complete schedule of welding procedures for each steel structure to be welded prior
to commencing fabrication. Provide the schedule in conformance with the requirements
specified in the provisions of AWS D1.1/D1.1M

b.  Provide within the schedule detailed procedure specifications and tables or diagrams showing
the procedures to be used for each required joint. Include in the welding procedures filler
metal, preheat, interpass temperature and stress-relief heat treatment requirements. Clearly
identify each welding procedure as being prequalified or required to be qualified by tests.

c.  Show types and locations of welds designated or in the specifications to receive nondestructive
testing in the welding procedures.

2.1.2.1.2 Welding Process

Perform welding of structural steel by an electric arc welding process using a method which excludes
the atmosphere from the molten metal and conforms to the applicable provisions of AWS
D1.1/D1.1M. Minimize residual stresses, distortion and shrinkage from welding.

2.1.2.1.3 Welding Technique

2.1.2.1.3.1 Filler Metal

Provide the electrode, electrode-flux combination and grade of filler metal conforming to the
appropriate AWS specification for the base metal and welding process being used or be as shown
where a specific choice of AWS specification allowables is required. Submit filler metal product data.
Include the AWS designation of the electrodes to be used in the schedule of welding procedures. Use
only low hydrogen electrodes for manual shielded metal-arc welding regardless of the thickness of
the steel. Use a controlled temperature storage oven at the job site as prescribed by AWS
D1.1/D1.1M, Fabrication Clause to maintain low moisture of low hydrogen electrodes.

2.1.2.1.3.2 Preheat and Interpass Temperature

Perform preheating as required by AWS D1.1/D1.1M, Fabrication Clause or as otherwise specified
except that the temperature of the base metal must be at least 70 degrees F. Slowly and uniformly
preheat the joint area by approved means to the prescribed temperature, held at that temperature
until the welding is completed and then permitted to cool slowly in still air. Maximum interpass
temperature not to exceed 450 degrees F.

2.1.2.1.3.3 Stress-Relief Heat Treatment

Where stress relief heat treatment is specified or shown, perform in accordance with the
requirements of AWS D1.1/D1.1M, Fabrication Clause unless otherwise authorized or directed.
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2.1.2.1.4 Workmanship

Perform welding workmanship in accordance with AWS D1.1/D1.1M, Fabrication Clause and other
applicable requirements of these specifications.

2.1.2.1.4.1 Preparation of Base Metal

Prior to welding inspect surfaces to be welded to ensure compliance with AWS D1.1/D1.1M,
Fabrication Clause.

2.1.2.1.4.2 Temporary Welds

Make temporary welds, required for fabrication and erection, under the controlled conditions
prescribed for permanent work. Make temporary welds using low-hydrogen welding electrodes and
by welders qualified for permanent work as specified in these specifications. Conduct preheating for
temporary welds as required by AWS D1.1/D1.1M for permanent welds except that the minimum
temperature must be 120 degrees F in any case. In making temporary welds, do not strike arcs in
other than weld locations. Remove each temporary weld and grind flush with adjacent surfaces after
serving its purpose.

2.1.2.1.4.3 Tack Welds

Tack welds that are to be incorporated into the permanent work are to exhibit the same quality
requirements as the permanent welds; clean and thoroughly fuse them with permanent welds.
Perform preheating as specified above for temporary welds. Provide cascaded ends on multiple-pass
tack welds. Remove defective tack welds before permanent welding.

2.1.2.2 Welding of Steel Castings

Remove unsound material from the surfaces of steel castings, to be incorporated into welded
connections, by chipping, machining, air-arc gouging or grinding. Do not weld major connections
designed for transfer of stresses if the temperature of the casting is lower than 100 degrees F.
Preheat castings containing over 0.35 percent carbon or over 0.75 percent manganese to a
temperature not to exceed 450 degrees F and conduct welding while the castings are maintained at a
temperature above 350 degrees F. Welding is not permitted on castings containing carbon in excess
of 0.45 percent except on written authorization. Castings requiring welding repairs after the first
annealing and castings involving welding fabrication must be stress-relieved annealed prior to
receiving final machining unless otherwise permitted.

2.1.3 Bolted Connections

2.1.3.1 Bolted Structural Steel Connections
Provide bolts, nuts and washers of the type specified or indicated. Equip all nuts with washers except
for high strength bolts. Use beveled washers where bearing faces have a slope of more than 1:20

with respect to a plane normal to the bolt axis. Where the use of high strength bolts is specified or
indicated, conform the materials, workmanship and installation to the applicable provisions of ASTM
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F3125/F3125M. Install High Strength Bolts ASTM F3125/F3125M Grade A325 or Grade A490 in
accordance with the requirements of RCSC S348. All High Strength Bolted Connections are fully
pretensioned to the minimum pretension as specified in RCSC S348. Follow the pre-installation
verification procedures outlined in RCSC S348. All other bolted connections are snug tight in
accordance with RCSC S348.

a. Accurately locate bolt holes, smooth, perpendicular to the member and cylindrical.

b.  Drill or subdrill holes for regular bolts and ream in the shop and not more than 1/16 inch larger
than the diameter of the bolt.

c.  Match-ream or drill holes for fitted bolts in the shop. Remove burrs resulting from reaming.
Keep bolt threads entirely outside of the holes. The body diameter of bolts must have
tolerances as recommended by ASME B4.1 for the class of fit specified. Place fitted bolts in
reamed holes by selective assembly to provide an LN-2 fit.

d. Holes for high strength bolts must not have diameters more than 1/16 inch larger than bolt
diameters. If the thickness of the material is not greater than the diameter of the bolts, the
holes may be punched. If the thickness of the material is greater than the diameter of the bolts
the holes may be drilled full size or subpunched or subdrilled at least 1/8 inch smaller than the
diameter of the bolts and then reamed to full size. Poor matching of holes will be cause for
rejection. Drifting occurring during assembly cannot distort the metal or enlarge the holes.
Reaming to a larger diameter of the next standard size bolt will be allowed for slight
mismatching.

2.2 TESTS, INSPECTIONS, AND VERIFICATIONS

Perform material tests and analyses certified by an approved laboratory to demonstrate that
materials are in conformity with the specifications. These tests and analyses must be performed and
certified at the Contractor's expense. Perform tests, inspections, and verifications conforming to the
requirements of the particular sections of these specifications for the respective items of work unless
otherwise specified or authorized. Conduct tests in the presence of the Engineer of Record if so
required. Furnish specimens and samples for additional independent tests and analyses upon request
by the Engineer of Record. Properly label specimens and samples and prepare for shipment. Submit
certified test reports for materials with all materials delivered to the site.

2.2.1 Nondestructive Testing
When doubt exists as to the soundness of any material part, such part may be subjected to any form
of nondestructive testing determined by the Engineer of Record. This may include ultrasonic,
magnaflux, dye penetrant, x-ray, gamma ray or any other test that will thoroughly investigate the part
in question. Any defects will be cause for rejection; replace and retest rejected parts at the
Contractor's expense.

2.2.3 Inspection of Structural Steel Welding

Nondestructive testing of designated welds will be required. Supplemental examination of any joint
or coupon cut from any location in any joint may also be required.
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2.2.3.1 Visual Examination

All visual inspection will be conducted in accordance with AWS D1.1/D1.1M, by a Certified Welding
Inspector. Document this inspection in the Visual Weld Inspection Log. Submit certificates indicating
that certified welding inspectors meet the requirements of AWS QC1.

2.2.3.2 Nondestructive Testing

Perform as designated or described in the sections of these specifications, the nondestructive testing
of shop and field welds covering the particular items of work. Record final nondestructive testing
results in the Weld Inspection Log which identifies final NDT inspection of all welds requiring
inspection and submit the log.

2.2.3.2.1 Testing Agency

The nondestructive testing of welds and the evaluation of tests as to the acceptability of the welds
must be performed by a testing agency adequately equipped and competent to perform such services
or by the Contractor using suitable equipment and qualified personnel. All personnel performing
nondestructive testing shall be certified Level Il in the method of NDT being utilized in accordance
with ANSI/ASNT CP-189. Submit certification for nondestructive testing personnel prior to all testing.
In either case, written approval of the examination procedures is required and performance of the
examination tests must be done in the presence of the Engineer of Record.

2.2.3.2.2 Examination Procedures

Conform to the following requirements.

2.2.3.2.2.1 Ultrasonic Testing

Examine, evaluate and report ultrasonic testing of welds in conformance to the requirements of AWS
D1.1/D1.1M, Inspection Clause, for statically loaded connections. Provide ultrasonic equipment
capable of making a permanent record of the test indications. Make a record of each weld tested.

2.2.3.2.2.2 Magnetic Particle Inspection

Conform magnetic particle inspection of welds to the applicable provisions of ASTM E709.

2.2.3.2.2.3 Dye Penetrant Inspection

Perform dye penetrant inspection of welds conforming to the applicable provisions of ASTM
E165/E165M.

2.2.3.2.3 Welds to be Subject to Nondestructive Testing

Test 100% of CJP welds using ultrasonic testing per Table 6.2 of AWS D1.1/D1.1M. Randomly test
50%of all PJP and fillet welds or as indicated by magnetic particle or dye penetrant testing.
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2.2.4 Welding Repair Plan

Repair defective welds in accordance with AWS D1.1/D1.1M, Fabrication Clause. Remove defective
weld metal to sound metal by use of air carbon-arc or oxygen gouging. Thoroughly clean surfaces
before welding. Retest welds that have been repaired by the same methods used in the original
inspection. Except for the repair of members cut to remove test coupons and found to have
acceptable welds costs of repairs and retesting will be borne by the Contractor. Submit welding
repair plans for steel, prior to making repairs.

PART 3 EXECUTION
3.1 INSTALLATION

Thoroughly clean all parts to be installed. Remove packing compounds, rust, dirt, grit and other
foreign matter. Clean holes and grooves for lubrication. Examine enclosed chambers or passages to
make sure that they are free from damaging materials. Where units or items are shipped as
assemblies they will be inspected prior to installation. Disassembly, cleaning and lubrication will not
be required except where necessary to place the assembly in a clean and properly lubricated
condition. Do not use pipe wrenches, cold chisels or other tools likely to cause damage to the
surfaces of rods, nuts or other parts used for assembling and tightening parts. Tighten bolts and
screws firmly and uniformly but take care not to overstress the threads. When a half nut is used for
locking a full nut place the half nut first followed by the full nut. Lubricate threads of all bolts except
high strength bolts, nuts and screws with an appropriate lubricant before assembly. Coat threads of
corrosion-resisting steel bolts and nuts with an approved antigalling compound. Driving and drifting
bolts or keys will not be permitted.

3.1.1 Alignment and Setting

Accurately align each machinery or structural unit by the use of steel shims or other approved
methods so that no binding in any moving parts or distortion of any member occurs before it is
fastened in place. The alignment of all parts with respect to each other must be true within the
respective tolerances required. Set true machines to the elevations shown.

3.2 TESTS
3.2.1 Workmanship

Workmanship must be of the highest grade and in accordance with the best modern practices to
conform with the specifications for the item of work being furnished.

3.2.2 Production Welding

Perform production welding conforming to the requirements of AWS D1.1/D1.1M. Studs, on which
pre-production testing is to be performed, must be welded in the same general position as required
on production items (flat, vertical, overhead or sloping). Test and production stud welding will be
subjected to visual examination or inspection. If the reduction of the length of studs becomes less
than normal as they are welded, stop welding immediately and do not resume until the cause has
been corrected.
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3.3 PROTECTION OF FINISHED WORK

3.3.1 Machined Surfaces

Thoroughly clean foreign matter off machined surfaces. Protect all finished surfaces. Qil and wrap
unassembled pins and bolts with moisture resistant paper or protect them by other approved means.
Wash finished surfaces of ferrous metals to be in bolted contact, with an approved rust inhibitor and
coat them with an approved rust resisting compound for temporary protection during fabrication,
shipping and storage periods. Paint finished surfaces of metals which will be exposed after

installation, except corrosion resisting steel or nonferrous metals as specified in Section 09 97 02
PAINTING: HYDRAULIC STRUCTURES.

3.3.2 Lubrication After Assembly

After assembly fill all lubricating systems with the appropriate lubricant and apply additional lubricant

at intervals as required to maintain the equipment in satisfactory condition until acceptance of the
work.

-- End of Section --
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SECTION 09 97 02

PAINTING: HYDRAULIC STRUCTURES
PART 1 GENERAL

1.1 DESCRIPTION OF WORK

Preparing and painting of existing surfaces including areas that have been identified to contain

lead.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

ASTM INTERNATIONAL (ASTM)

ASTM D153 (1984; R 2014) Specific Gravity of Pigments

ASTM D235 (2002; R 2012) Mineral Spirits (Petroleum Spirits)
(Hydrocarbon Dry Cleaning Solvent)

ASTM D281 (2012; R 2016) Standard Test Method for Oil Absorption of
Pigments by Spatula Rub-Out

ASTM D520 (2000; R 2011) Zinc Dust Pigment

ASTM D561 (1982; R 2014) Carbon Black Pigment for Paint

ASTM D740 (2011) Methyl Ethyl Ketone

ASTM D841 (2019) Standard Specification for Nitration Grade Toluene

ASTM D962 (1981; R 2014) Aluminum Powder and Paste Pigments for
Paints

ASTM D1045 (2019) Standard Test Methods for Sampling and Testing
Plasticizers Used in Plastics

ASTM D1152 (2006; R 2012) Methanol (Methyl Alcohol)

ASTM D1153 (2012) Methyl Isobutyl Ketone

ASTM D1200 (2010; R 2014) Viscosity by Ford Viscosity Cup

ASTM D1210 (2005; R 2014) Fineness of Dispersion of Pigment-Vehicle

Painting: Hydraulic Structures

Systems by Hegman-Type Gage
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ASTM D2917 (2007; R 2013) Methyl Isoamyl Ketone

ASTM D3465 (2014) Standard Test Method for Purity of Monmeric
Plasticizers by Gas Chromatography

ASTM D3721 (2005; R 2011) Synthetic Red Iron Oxide Pigment

ASTM D4228 (2005; R 2017) Standard Practice for Qualification of Coating
Applicators for Application of Coatings to Steel Surfaces

ASTM D4263 (1983; R 2018) Standard Test Method for Indicating Moisture
in Concrete by the Plastic Sheet Method

ASTM D4417 (2019) Field Measurement of Surface Profile of Blast Cleaned
Steel
ASTM D7091 (2013) Standard Practice for Nondestructive Measurement

of Dry Film Thickness of Nonmagnetic Coatings Applied to
Ferrous Metals and Nonmagnetic, Nondestructive Coatings
Applied to Non-Ferrous Metals

ASTM E1347 (2006; R 2020) Standard Test Method for Color and Color
Difference Measurement by Tristimulus (Filter) Colorimetry

INTERNATIONAL SAFETY EQUIPMENT ASSOCIATION (ISEA)

ANSI/ISEA 787.1 (2020) Occupational and Educational Personal Eye and Face
Protection Devices

ANSI/ISEA Z358.1 (2014) American National Standard for Emergency Eyewash
and Shower Equipment

MASTER PAINTERS INSTITUTE (MPI)

MPI 9 (2016) Alkyd, Exterior Gloss (MPI Gloss Level 6)

MPI 23 (2015) Primer, Metal, Surface Tolerant

MPI 46 (2016) Undercoat, Enamel, Interior

MPI 47 (2016) Alkyd, Interior, Semi-Gloss (MPI Gloss Level 5)
MPI 48 (2016) Alkyd, Interior, Gloss (MPI Gloss Level 6-7)
MPI 49 (2015) Alkyd, Interior, Flat (MPI Gloss Level 1)

MPI 50 (2015) Primer Sealer, Latex, Interior

MPI 51 (2016) Alkyd, Interior, (MPI Gloss Level 3)2
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MPI 52
MPI 53
MPI 54
MPI 114

MPI 212

July 2021
(2016) Latex, Interior, (MPI Gloss Level 3)
(2012) Latex, Interior, Flat (MPI Gloss Level 1)
(2016) Latex, Interior, Semi-Gloss (MPI Gloss Level 5)
(2012) Latex, Interior, Gloss (MPI GLoss Level 6)

(2018) Floor Coating, Thin Film, for Aircraft Maintenance
Facilities

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70

(2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 20-1; TIA 20-2;

TIA 20-3; TIA 20-4) National Electrical Code

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH (NIOSH)

NIOSH 2003-154

(2003; 4th Ed; Supple 3) NIOSH Manual of Analytical
Methods

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPC 7/NACE No.4

SSPC Guide 6

SSPCPA 2

SSPC PS 26.00

SSPC Paint 16

SSPC Paint 20

SSPC Paint 33

SSPC Paint 38

Painting: Hydraulic Structures

(2007) Brush-Off Blast Cleaning

(2015) Guide for Containing Surface Preparation Debris
Generated During Paint Removal Operations

(2015; E 2018) Procedure for Determining Conformance to
Dry Coating Thickness Requirements

(2000; E 2004) Aluminum Pigmented Epoxy Coating System
Materials Specification, Performance-Based (Type | for use

over Blast Cleaned Steel and Type Il for use over Hand
Cleaned Steel)

(2006; R 2015; E 2015) Coal Tar Epoxy-Polyamide Black (or
Dark Red) Paint

(2019) Zinc-Rich Primers (Type I, Inorganic, and Type Il,
Organic)

(2006; R 2015; E 2015) Coal Tar Mastic, Cold-Applied

(2006) Single-Component Moisture-Cure Weatherable
Aliphatic Polyurethane Topcoat, Performance-Based
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SSPC Paint 40

SSPC Paint 41

SSPCQP 1

SSPCQP 2

SSPCQP 3

SSPCSP 1
SSPCSP 3
SSPC SP 5/NACE No. 1
SSPC SP 6/NACE No.3

SSPCSP 16

July 2021
(2019) Zinc-Rich Moisture-Cure Polyurethane Primer,
Performance-Based

(2008) Moisture-Cured Polyurethane Primer or Intermediate
Coat, Micaceous Iron Oxide Reinforced, Performance-Based

(2019) Standard Procedure for Evaluating the Qualifications
of Industrial/Marine Painting Contractors (Field Application
to Complex Industrial Steel Structures and Other Metal
Components)

(2019) Standard Procedure for Evaluating the Qualifications
of Industrial/Marine Painting Contractors (Removal of

Hazardous Coatings from Structures)

(2010) Standard Procedure for Evaluating Qualifications of
Shop Painting Applicators

(2015) Solvent Cleaning

(2018) Power Tool Cleaning
(2007) White Metal Blast Cleaning
(2007) Commercial Blast Cleaning

(2010) Brush-Off Blast Cleaning of Coated and Uncoated
Galvanized Steel, Stainless Steels, and Non-Ferrous Metals

U.S. NATIONAL ARCHIVES AND RECORDS ADMINISTRATION (NARA)

29 CFR 1910

29 CFR 1910.20

29 CFR 1910.94

29 CFR 1910.134

29 CFR 1910.146

29 CFR 1926.62

40 CFR 50.6

40 CFR 50.12

Painting: Hydraulic Structures

Occupational Safety and Health Standards

Access to Employee Exposure and Medical Records
Ventilation

Respiratory Protection

Permit-required Confined Spaces

Lead

National Primary and Secondary Ambient Air Quality
Standards for PM10

National Primary and Secondary Ambient Air Quality
Standards for Lead
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40 CFR 58 Ambient Air Quality Surveillance

40 CFR 60 Standards of Performance for New Stationary Sources

40 CFR 117 Determination of Reportable Quantities for Hazardous
Substances

40 CFR 122 EPA Administered Permit Programs: The National Pollutant

Discharge Elimination System

40 CFR 261 Identification and Listing of Hazardous Waste

40 CFR 262 Standards Applicable to Generators of Hazardous Waste
40 CFR 262.22 Number of Copies

40 CFR 263 Standards Applicable to Transporters of Hazardous Waste
40 CFR 302 Designation, Reportable Quantities, and Notification

40 CFR 355 Emergency Planning and Notification

49 CFR 171 General Information, Regulations, and Definitions

UNITED STATES ARMY CORPS OF ENGINEERS
385 Safety and Health Requirements Manual
1.3 SAFETY, HEALTH, AND ENVIRONMENTAL REQUIREMENTS

Perform work in accordance with all applicable health, safety, and environmental requirements.
Submit matters of interpretation of these requirements to the Owner for resolution before starting
work. If no clarifications are sought, then the submittal is not necessary. Where the regulations
conflict, the most stringent requirements apply.

1.3.1 Safety

Submit an Accident Prevention Plan in accordance with the requirements of Section 01 of EM 385-1-
1, including, but not limited to, each of the topic areas listed in Appendix A therein and the specified
requirements. Develop each topic in a concise manner to include management and operational
aspects. Submit a Ventilation Assessment Plan complying with all applicable safety standards.

1.3.1.1 Abrasive Blasting

For abrasive blasting comply with the requirements in Section 06.1 of EM 385-1-1. In addition to the
requirements in Section 20 of EM 385-1-1, use hoses and hose connections of a type to prevent shock
from static electricity. Join hose lengths together by approved couplings of a material and type
designed to prevent erosion and weakening of the couplings. The couplings and nozzle attachments
must fit on the outside of the hose and be designed to prevent accidental disengagement.
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1.3.1.2 Workers Other Than Blasters

Protect workers, other than blasting operators working in close proximity to abrasive blasting
operations. Use MSHA/NIOSH-approved half-face or full-face air purifying respirators equipped with
high-efficiency particulate air (HEPA) filters and eye protection meeting ANSI/ISEA Z87.1. Use hearing
protectors (ear plugs and/or earmuffs) providing a noise reduction rating of at least 20 dBA or as
needed to provide adequate protection. Provide personal protective equipment where required by
29 CFR 1910.146 and in accordance with 29 CFR 1910, Subpart I.

1.3.1.3 Cleaning Before and After Abrasive Blasting

Cleaning with compressed air must be in accordance with Section 20.B.5 of EM 385-1-1 and personnel
protected as specified in 29 CFR 1910.134. When cleaning with solvents, provide ventilation where

required by 29 CFR 1910.146 or where the concentration of solvent vapors exceeds 10 percent of the
Lower Explosive Limit (LEL). Ventilation must be in accordance with 29 CFR 1910.94, paragraph (c)(5).

1.3.1.4 Pretreatment of Metals and Concrete with Acids

Personnel must be protected in accordance with 29 CFR 1910, Subpart |. In addition to the
requirements of Section 05 of EM 385-1-1, provide an eyewash in accordance with ANSI/ISEA Z358.1,
paragraph (6).

1.3.1.5 Paint Mixing

Provide local exhaust ventilation in the area where coatings are mixed. This ventilation system must
be capable of providing at least 100 linear fpm of capture velocity in the mixing zone. Avoid exposure
of skin and eyes by wearing appropriate chemically resistant gloves, safety goggles, and face shields
meeting the requirements of ANSI/ISEA Z87.1. Provide a personal eyewash unit within close
proximity to the mixing operation in accordance with ANSI/ISEA Z358.1, paragraph (9). All powered
mixing equipment must be either pneumatic or double insulated (intrinsically safe), in order to guard
against fire or explosion. Individuals who have a history of or develop a sensitivity to epoxy or
polyurethane resin systems, must not conduct work tasks or otherwise be exposed to such chemicals.

1.3.1.6 Paint Spraying

Submit a comprehensive written Respiratory Protection Plan in accordance with 29 CFR 1910.134, 29
CFR 1926.62, and EM 385-1-1, Section 05.G. During all spray-painting operations, spray painters must
use approved SCBA or SAR (airline) respirators, unless valid air sampling has demonstrated
contaminant levels to be consistently within concentrations compatible with the Assigned Protection
Factor (APF) of an air-purifying respirator. Persons with facial hair that may interfere with the seal or
valve function of a half or full facepiece style respirator may wear a hood or helmet respirator
provided the APF is sufficient for the exposure. Air-purifying chemical cartridge/canister respirators
that have a particulate prefilter and are suitable for the specific type(s) of gas/vapor and particulate
contaminant(s) may be used for nonconfined space painting, mixing, and solvent cleaning. These
respirators may be used provided the measured or anticipated concentration of the contaminant(s) in
the breathing zone of the exposed worker does not exceed the APF for the respirator and the
gas/vapor has good warning properties or the respirator assembly is equipped with a NIOSH-
approved end of service life indicator for the gas(es)/vapor anticipated or encountered. Where paint
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contains toxic elements that may become airborne during painting in nonconfined spaces, air-
purifying half- and full-facepiece respirators or powered air-purifying respirators equipped with
appropriate gas vapor cartridges, in combination with a high-efficiency filter, or an appropriate
canister incorporating a high-efficiency filter, must be used.

1.3.1.7 Explosion Proof Equipment

Electrical wiring, lights, and other equipment located in the paint spraying areas must be of the
explosion proof type designed for operation in Class |, Division 1, Group D, hazardous locations as
required by the NFPA 70. Electrical wiring, motors, and other equipment, outside of but within 20
feet of any spraying area, must not spark and must conform to the provisions for Class I, Division 2,
Group D, hazardous locations. Electric motors used to drive exhaust fans must not be placed inside
spraying areas or ducts. Fan blades and portable air ducts must be constructed of nonferrous
materials. Properly maintain and ground motors and associated control equipment. Electrically bond
and ground the metallic parts of all air-moving devices, spray guns, connecting tubing, and duct work.

1.3.1.8 Further Precautions
a. Workers must wear non-sparking safety shoes.

b. Solvent drums taken into the spraying area must be grounded. Maintain metallic bonding
between containers and drums when materials are being transferred.

c. Inspectinsulation on all power and lighting cables to ensure that the insulation is in excellent
working condition and is free of all cracks and worn spots. Ensure that no connections are
within 50 feet of the operation, that lines are not overloaded, and that they are suspended with
sufficient slack to prevent undue stress or chafing.

1.3.1.9 Ignition Sources

Ignition sources, including lighted cigarettes, cigars, pipes, matches, or cigarette lighters, and
electronic smoking devices are prohibited in areas of solvent cleaning, paint storage, paint mixing, or
paint application.

1.3.2 Health

Prepare and submit a Medical Surveillance Plan and a statement from the examining physician
indicating the name of each employee evaluated and any limitations which will preclude the
employee from performing the work required. The statement must include the date of the medical
evaluation, the physician's name, signature, and telephone number.

1.3.2.1 Air Monitoring

Prepare and submit an Air Monitoring Test Plan. Perform air sampling and testing as needed to
assure that workers are not exposed to contaminants above the permissible exposure limit. In
addition, provide the Owner’s Representative with a copy of the Air Monitoring Test Report from the
laboratory within five working days of the sampling date, including records of air monitoring plans
and tests performed. Submit reports as soon as information is available. Also provide results from
direct-reading instrumentation on the same day the samples are collected. Prepare and submit an
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Airborne Sampling Plan detailing the NIOSH 2003-154, Factory Mutual, or Underwriters Laboratories
approved equipment, equipment calibration procedures, sampling methods, sampling to be
performed, and analytical procedures to be used based on the type of work to be performed and
anticipated toxic contaminants to be generated. Include the name of the accredited laboratory, listed
by the American Industrial Hygiene Association (AIHA), that will be used to conduct the analysis of
any collected air samples.

1.3.2.2 Medical Status

Prior to the start of work, and annually thereafter, submit a Medical Status Report. Medically
evaluate all Contractor employees working with or around paint systems, thinners, blast media, those
required to wear respiratory protective equipment, and those who will be exposed to high noise
levels for the particular type of exposure they may encounter. The Report must include the
employee's name, the tests performed and the name of the physician responsible for performing the
tests, and a physician's statement that medical status would permit specific task performance.
Maintain medical records as required by 29 CFR 1910.20. The evaluation must include:

a. Audiometric testing and evaluation of employees who will work in a noise environment with a
time weighted average greater than or equal to 85 dBA.

b.  Vision screening of employees who will require eye protection (employees who use full-
facepiece respirators cannot wear contact lenses).

c. Medical evaluation of employees who will be required to wear respiratory protection must
include, but is not limited to, the following:

(1) Medical history including, but not limited to, alcohol use, with emphasis on liver, kidney,
and pulmonary systems, and sensitivity to chemicals to be used on the job.

(2) General physical examination with emphasis on liver, kidney, and pulmonary system.

(3) Determination of the employee's physical and psychological ability to wear respiratory
protective equipment and to perform job-related tasks.

(4) Determination of baseline values of biological indices for later comparison to changes
associated with exposure to paint systems and thinners or blast media, which include: liver
function tests to include SGOT, SGPT, GGPT, alkaline phosphates, bilirubin, complete
urinalysis, EKG (employees over age 40), blood urea nitrogen (bun), serum creatinine,
pulmonary function test, FVC, and FEV, chest x-ray (if medically indicated), blood lead and
ZPP (for individuals where it is known there will be an exposure to materials containing
lead), other criteria that may be deemed necessary by the Contractor's physician.

(5) For lead-based paint removal, prepare and submit a Worker Protection Plan in accordance
with the requirements of 29 CFR 1926.62, addressing all necessary aspects of worker
protection. The plan must include medical screening, activities emitting lead, means to
achieve compliance, alternative technologies considered, air monitoring program,
implementation schedule, work practice program, administrative controls, multi-
Contractor site arrangements, and jobsite inspections.
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1.3.2.3 Change in Medical Status

Any employee whose medical status has changed negatively due to work related chemical and/or
physical agent exposure while working with or around paint systems and thinners, blast media, or
other chemicals must be evaluated by a physician, and obtain a physicians statement as described in
paragraph MEDICAL STATUS prior to allowing the employee to return to those work tasks. Submit a
Change in Medical Status Report detailing any negative changes in employee medical status and the
results of the physician’s reevaluation statement.

1.3.3 Environmental Protection

In addition to the requirements of Section 01 57 19 TEMPORARY ENVIRONMENTAL CONTROLS,
prepare an Environmental Protection Plan incorporating the submittals for Water Quality Plan,
Containment Plan, Waste Disposal Plan, Soil Quality Plan, TSP Monitoring Plan, PM-10 Monitoring
Plan, and Visible Emissions Monitoring Plan. The submitted plan must also address all aspects of
establishing and demarcating regulated areas, ventilation/containment system performance
verification, and reporting of accidental releases. Comply with the following environmental
protection criteria.

1.3.3.1 Waste Classification, Handling, and Disposal

Prepare and submit a Waste Disposal Plan in accordance with the requirements of 40 CFR 261 and 40
CFR 262 including classification and handling. The Contractor is responsible for assuring the proper
disposal of all hazardous and nonhazardous waste generated during the project. Regardless of the
results of 40 CFR 261 App Il, Mtd 1311, all waste generated from abrasive blasting, lead-containing
paints with recyclable steel or iron abrasives must be either disposed of as a hazardous waste or be
stabilized with proprietary pre-blast additives. Where stabilization is preferred, employ a proprietary
blast additive, that has been blended with the blast media prior to use. Place hazardous waste in
properly labeled, closed containers shielded adequately to prevent dispersion of the waste by wind or
water. Any evidence of improper storage is cause for immediate shutdown of the project until
corrective action is taken. Store nonhazardous waste in closed containers separate from hazardous
waste storage areas. Transport all hazardous waste by a licensed transporter in accordance with 40
CFR 263 and 49 CFR 171, Subchapter C. Transport all nonhazardous waste in accordance with local
regulations regarding waste transportation. In addition to the number of copies required by 40 CFR
262.22, supply one copy of each Waste Manifest to the Owner’s Representative prior to
transportation.

1.3.3.2 Containment

Prepare a Containment Plan for containing debris generated during paint removal operations.

Include drawings, load-bearing capacity calculations, and wind load calculations. When the design is
such that the spent abrasive is allowed to accumulate in quantities greater than 1,000 pounds, and/or
impart a significant wind load on the structure, have the drawings approved by a registered structural
engineer. The drawings and calculations must be stamped with the engineer's seal. Also identify the
type and placement of water booms, methods for anchoring the booms, and the procedures for
removing debris. Contain debris generated during paint removal operations in accordance with the
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requirements of SSPC Guide 6. Where required, verify the containment air pressure by instrument
visually.

1.3.3.3 Visible Emissions Monitoring

Prepare a Visible Emissions Monitoring Plan including the provisions for halting work and correcting
the containment in the event unacceptable emissions are observed. General statements must not be
used; specific methods, procedures, and details are required. Measure the time of emissions in
accordance with 40 CFR 60, App A, Mtd 22. Monitor visible emissions for not less than 15 minutes of
every hour. Calculate visible emissions for each hour by extrapolation. Visible emissions must not
extend greater than 150 feet in any direction horizontal from the containment. Visible emissions
must not be observed in the area of any sensitive receptor. If such emissions occur shut down the job
immediately and take corrective action. Notify the foreman whenever visible emissions exceed [40]
[200] seconds in a 1-hour period. Whenever visible emissions exceed [75] [300] seconds in a 2-hour
period notify the foreman, shut down the job, and take corrective action. If the total observed visible
emissions from the containment exceeds [1] [5] percent of the workday, shut down the job and take
corrective action to prevent such an occurrence. Document each time that the work is halted due to
a violation of the visible emissions criteria. Documentation must include the cause for shutdown and
the corrective action taken to resolve the problem.

1.3.3.4 PM-10 Monitoring

Prepare and submit a PM-10 Monitoring Plan for monitoring emissions of particulate matter 10
microns or less in size (PM-10) in compliance with the requirements of EPA regulation 40 CFR 50.6
and this paragraph. The plan must also include provisions for halting work and correcting the
containment in the event unacceptable emissions occur. Position the air monitoring equipment in
accordance with 40 CFR 58, App E, Subpart (8). In addition, a minimum of two PM-10 monitors must
be used at the project site, one downwind from the project and one in the area of greatest public
access (e.g., playground, school yard, or homeowner's yard). When the project is in an area where
there are critical receptors nearby, monitoring must be conducted throughout the entire period that
abrasive blasting and cleanup operations are performed. Otherwise, perform monitoring 4 of the first
8 days and on a regular basis thereafter for a sum total of 25 percent of the time surface preparation
and debris cleanup are performed. If air quality regulatory limits are not met, take corrective actions
and immediately repeat air monitoring. Conduct the pre-project PM-10 monitoring a minimum of 2
weeks prior to the beginning of the project and continue for a minimum of 3 days to establish
background levels. Submit a PM-10 Test Report to the Owner’s Representative within 48 hours, that
includes:

a. Name and location of jobsite.

b. Date of monitoring.

c. Time of monitoring (i.e., time monitoring begins and ends each day).
d. Identification and serial number of monitoring units.

e. Drawing showing specific location of monitoring units.
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f. Drawing showing specific location of paint removal operation and the method of removal or
work activity being performed.

g.  Wind direction and velocity.
h. Aflow chart verifying the rate of air flow across the filter throughout the sampling period.
i Name and address of laboratory.
j. Laboratory test procedure.
k.  Laboratory test results.
l. Signatures of field and laboratory technicians conducting the work.

1.3.3.5 TSP Monitoring
Prepare a TSP Monitoring Plan for monitoring emissions of Total Suspended Particulates (TSP) in
compliance with the requirements of EPA regulation 40 CFR 50.12 and this paragraph. The plan must
include provisions for halting work and correcting the containment in the event unacceptable
emissions occur. Position the air monitoring equipment in accordance with 40 CFR 58, App E, Subpart
(8). A minimum of two TSP monitors must be used at the project site, one downwind from the
project and one in the area of greatest public access (e.g. playground, school yard, or homeowner's
yard). When the project is in an area where there are critical receptors nearby, TSP-lead monitoring
must be conducted throughout the entire period that abrasive blasting and cleanup operations are
performed. Otherwise, perform monitoring 4 of the first 8 days and on a regular basis thereafter for a
sum total of 25 percent of the time surface preparation and debris cleanup are performed. If air
quality regulatory limits are not met, require air monitoring to be repeated immediately after
corrective actions have been taken. Also conduct pre-project TSP monitoring. Conduct the pre-
project TSP monitoring a minimum of 2 weeks prior to the beginning of the project and continue the
monitoring for a minimum of 3 days to establish background levels. Submit a TSP Test Report to the
Owner’s Representative within 48 hours including:
a. Name and location of jobsite.
b. Date of monitoring.
c. Time of monitoring (i.e., time monitoring begins and ends each day).
d. Identification and serial number of monitoring units.

e. Drawing showing specific location of monitoring units.

f. Drawing showing specific location of paint removal operation and the method of removal or
work activity being performed.

g.  Wind direction and velocity.

h. Aflow chart verifying the rate of air flow across the filter throughout the sampling period.
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i Name and address of laboratory.
j. Laboratory test procedure.

k.  Laboratory test results.
l. Signatures of field and laboratory technicians conducting the work.
1.3.3.6 Water Quality

Prepare a Water Quality Plan for all job sites where lead-containing or other hazardous paint will be
removed, including provisions for halting work if spills or emissions are observed entering into bodies
of water or found in areas where storm water runoff could carry the debris into bodies of water or
storm sewers. The plan must also address cleanup and reporting procedures. Conduct operations in
such a manner that lead-containing and other hazardous paint debris do not contaminate the water
and so that NPDES permits in accordance with EPA regulation 40 CFR 122 are not required for the
project. Any release of lead paint debris into the waterways having a reportable quantity of
hazardous substance pursuant to Section 311 of the Clean Water Act, must be reported to the EPA in
accordance with 40 CFR 117 and 40 CFR 355. The plan must require the thorough documentation of
any release or spill that carries into waterways or storm sewers. Include the time and location of the
release, amount of material released, actions taken to clean up the debris, amount of debris
recovered, and corrective action taken to avoid a reoccurrence. Also report releases to the Coast
Guard and other state and local authorities as appropriate. If the release is equivalent to 10 pounds
or more of lead-containing material in a 24-hour period, it is considered to be a reportable quantity
under CERCLA. Comply with 40 CFR 302.

1.3.3.7 Soil Quality

Prepare a Soil Quality Plan for all job sites where lead-containing or other hazardous paint will be
removed. The plan must include provisions for halting the work should soil contamination occur,
correcting the deficiencies responsible for the contamination, and provide procedures for removing
and replacing contaminated soil. Establish and implement practices and procedures for preventing
contamination of the soil from the removal of lead-containing or other hazardous paints. Unless
otherwise directed by the Owner’s Representative, soil is considered to have been contaminated by
the Contractor's operation if an increase in the total lead content of 100 PPM or greater over
background levels occurs. For purposes of computing the increase compute the mean background
levels and the mean post-removal levels. The 100 PPM criteria is met if the difference between the
means is less than 100 PPM plus the 95 percent confidence limit. Conduct soil sampling and testing
prior to the beginning of the project and after the project is completed. Interim testing may also be
performed in the event the Contractor or Owner’s Representative wants to confirm that the
containment system and work practices continue to provide satisfactory protection of the soil. Unless
otherwise directed by the Owner’s Representative, the following minimum test locations must be
selected for soil analysis. Select two locations beneath or immediately adjacent to the structure being
prepared. Take additional samples within 100 feet in each direction of the project (i.e., N, S, E, W) in
which soil is present. The number of soil sample locations must be sufficient to adequately
characterize the soil contaminant levels within and around the project area. Collect five composite
samples at each location. Each of the five samples must be comprised of five individual plugs of soil
combined in a single bag. Use the following procedure to collect the composite samples:
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a. Place a 1-square foot template at each location.

b. Remove a sample of soil 3/4 inch in diameter and 1/2 inch in depth at the center of the
template and at each of the four corners. Place the five soil plugs into a single bag. This
represents one of the three samples to be removed at a given location.

c. Move the template 1 inch in any direction and repeat the process to collect the second sample.
Place all plugs in a separate bag. Move the template 1 inch farther to collect the third sample.

d. Identify each sample bag with the date, specific location of the sample, name and signature of
the sampling technician, and complete chain of custody records.

e. ltiscritical that the specific location of each sample be thoroughly measured and documented
as the final project testing (and any interim testing) must be sampled in the precise locations.

Analyze three samples collected at each location. One of the remaining two samples is to be
maintained by the Contractor for the duration of the project and the other by the Owner’s
Representative in the event reanalysis is required. Analyze lead-containing samples in accordance
with EPA testing guidance as published in 40 CFR 261, App lll, by a laboratory listed by the American
Industrial Hygiene Association (AIHA) as being proficient in conducting the test. Note that if it is
determined that contamination of the soil has occurred as a result of the paint removal operations,
TCLP testing must be employed to determine if the soil must be handled and disposed of as a
hazardous waste. The initial sampling of the soil for total lead content does not establish whether the
soil will be considered hazardous by TCLP testing. As a result, at the Contractor's option, additional
prework soil samples may be removed (minimum of 105 grams is required for a single test at each
site) to conduct TCLP testing to establish whether the soil would be classified as hazardous prior to
project startup. In the event that there is a release of lead paint debris onto the soil and if the release
is 10 pounds or more of lead-containing material in a 24-hour period, it is considered to be a
reportable quantity under CERCLA. Comply with 40 CFR 302. Thoroughly document the occurrence
of any spills of lead debris into the soil. The documentation must include the time and location of the
release, amount of material released, actions taken to clean up the debris, amount of debris
reclaimed, and corrective action taken to avoid a reoccurrence. Provide the documentation to the
Owner’s Representative including the Soil Quality Test Report with results of the prework and post
work soil quality tests.

1.4 SUBMITTALS
Owner approval is required for submittals with a "G" or "S" classification. Submittals not having a "G"
or "S" classification are for information only. When used, a code following the "G" classification
identifies the office that will review the submittal for the Owner. Submit the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Safety, Health, and Environmental Requirements;

Accident Prevention Plan;

Confined Spaces Plan;
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Respiratory Protection Plan;
Airborne Sampling Plan;
Ventilation Assessment Plan;
Medical Surveillance Plan;
Worker Protection Plan;
Environmental Protection Plan;
Waste Manifest
Waste Disposal Plan;
Containment Plan;

Visible Emissions Monitoring Plan;
PM-10 Monitoring Plan;
TSP Monitoring Plan;
Water Quality Plan;
Soil Quality Plan;
SD-03 Product Data
Manufacturer's MSDS Product Data Sheet;
SD-04 Samples
Product Samples;
Special Paint Formulas;
Solvent and Thinners;
SD-06 Test Reports
PM-10 Test Report
TSP Test Report

Soil Quality Test Report
Inspection Reports
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Medical Status Report
Change in Medical Status Report
Air Monitoring Test Plan;
Air Monitoring Test Report
SD-07 Certificates
Certified EHS Professional
Certified Lead Laboratory
SSPC QP 1, QP-2, QP-3 Certificate;
Qualified Hazardous Paint Removal Contractor;
Coating Thickness Gage Qualification
Qualified Coating Applicator;
1.5 QUALIFICATIONS
Qualifications and experience must comply with the following.
1.5.1 Certified Environmental, Health, and Safety (EHS) Professionals
Provide a certificate for each Certified EHS Professional; submit qualifications and experience of
qualified and competent persons employed to provide preconstruction and onsite environmental,
safety, and health services. Obtain acceptance of this submission prior to the submission of other
required environmental, safety, and health submittal items. Utilize a qualified and competent person
as defined in EM 385-1-1, Section 01 to develop the required safety and health submittal and to
provide onsite safety and health services during the contract period. The person must be a Certified
Industrial Hygienist (CIH), an Industrial Hygienist (IH), or a Certified Safety Professional (CSP) with a
minimum of 3 years of demonstrated experience in similar related work. The CIH, IH, or CSP may
utilize other qualified and competent persons, as defined in EM 385-1-1, to conduct on-site safety and
health activities as long as these persons have a minimum of 2 years of demonstrated experience in
similar related work and are under the direct supervision of the CIH, IH, or CSP. For lead containing
jobsites, the competent and qualified person must have successfully completed an EPA or state
accredited lead-based paint abatement Supervisor course specific to the work to be performed and

possess current and valid state and/or local Owner certification, as required.

1.5.2 Certified Lead Laboratory
Provide documentation which includes the name, address, and telephone number of the laboratories

to be providing services. In addition, the documentation must indicate that each laboratory is an EPA
National Lead Laboratory Accreditation Program (NLLAP) accredited laboratory and that each is rated
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proficient in the NIOSH/EPA Environmental Lead Proficiency Analytical Testing Program (ELPAT) and
will document the date of current accreditation. Certification must include accreditation for heavy
metal analysis, list of experience relevant to analysis of lead in air, and a Quality Assurance and
Quality Control Program. Submit a certificate for the Certified Lead Laboratory.

1.5.3 Qualified Painting Contractor

The Painting Contractor must be a certified SSPC QP 1 Painting Contractor. Submit a copy of the
applicable SSPC QP-1, QP-2, QP-3 Certificate. The contractor must have been certified prior to award
of this contract and must remain certified for the duration of this contract. Certifications scheduled
to expire during the contract performance period must be renewed and submitted to the Owner’s
Representative prior to expiration.

1.5.4 Qualified Hazardous Paint Removal Contractor

The Painting Contractor must be a certified SSPC QP 2 [Category A] [Category B] Painting Contractor
for all surface preparation or coating application. Submit a copy of the applicable SSPC Certificate.
The contractor must have been certified prior to award of this contract and must remain certified for
the duration of this contract. Submit all renewals if they occur during the contract performance
period. Renewals must be achieved prior expirations occurring.

1.5.5 Qualified Shop Painting Contractor

The Painting Contractor must be a certified SSPC QP 3 Painting Contractor for all off-site surface
preparation or coating application. Submit a copy of the applicable SSPC Certificates. The contractor
must have been certified prior to award of this contract and must remain certified for the duration of
this contract. Submit all renewals if they occur during the contract performance period. Renewals
must be achieved prior expirations occurring.

1.5.6 Qualified Coating Applicator

Submit records of qualification tests for each Qualified Coating Applicator. Prior to the initiation of
any work all coating applicators must be tested and certified as meeting the requirements of ASTM
D4228. Certification must be administered by an authorized Owner representative. Applicators
failing the certification procedure will not be permitted to apply any paint on the project.

1.5.6.1 Certification Test Procedure

Conduct certification testing of coating applicators at the job site in coordination with the Owner’s
Representative. Supply the fabricated test plates to be used for the tests and provide crane service,
rigging, and any other work necessary to provide accessibility for the certification testing and
inspection. The test plate must be painted in a near vertical position. In preparation, clean and
prepare the test plate in accordance with the requirements of the contracted work. Perform abrasive
blasting with the blast media to be used in the contract. The paints to be applied are Contractor
supplied materials and are those previously tested and approved for use on the contract. Paints must
be applied as specified in this contract. The painter being tested must mix and thin the paints to be
used in the test and set up and adjust the application equipment for use. Each painter must apply
each of the types of paint comprising the specified system. The contractor's QC inspector must be
present during the procedure to monitor the actions of the painter being tested.
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1.5.6.2 Certification Criteria

Evaluate the paint applicator based on the conformance of the applied paint system to the
requirements of this specification. Deficiencies in the coatings, improper mixing or improper
application methods are basis for failure. The authorized Owner Representative is the sole judge as
to the acceptability of each coating applicator's performance.

1.5.7 Coating Thickness Gage Qualification

Submit Coating Thickness Gage Qualification documentation of manufacturer's certification for all
coating thickness gages. Use magnetic flux thickness gages as described in ASTM D7091 to make all
coating thickness measurements on ferrous metal substrates. Use eddy current thickness gages as
described in ASTM D7091 to measure coating thickness on all nonferrous metal substrates. Gages to
be used on the job must have an accuracy of 3 percent or better and be certified by the manufacturer
as meeting this requirement.

1.5.8 Certified Coating Inspector

Provide a certified coating inspector who is listed as either SSPC-PCI Level 2, or NACE CIP Level 2 for
all surface preparation and painting activities. Submit a copy of the applicable SSPC or NACE
Certificates. Submit all renewals if they occur during the contract performance period. Renewals must
be achieved prior expirations occurring.

1.6 DELIVERY, STORAGE, AND HANDLING

Process and package paints to ensure that within a period of one year from date of manufacture, they
will not gel, liver, or thicken deleteriously, or form gas in the closed container. Paints, unless
otherwise specified or permitted, must be packaged in standard containers not larger than 5 gal, with
removable friction or lug-type covers. Containers for vinyl-type paints must be lined with a coating
resistant to solvents in the formulations and capable of effectively isolating the paint from contact
with the metal container. Each container of paint or separately packaged component thereof must
be labeled to indicate the purchaser's order number, date of manufacture, manufacturer's batch
number, quantity, color, component identification and designated name, and formula or specification
number of the paint together with special labeling instructions, when specified. Paint must be
delivered to the job in unbroken containers. Paints that can be harmed by exposure to cold weather
must be stored in ventilated, heated shelters. All paints must be stored under cover from the
elements and in locations free from sparks and flames.

1.7 AMBIENT CONDITIONS

Paint must be applied in accordance with the manufacturers written instructions or to the special
requirements contained herein. Surfaces that are less than 5 degrees F above the dew point
temperature must be monitored closely to assure that are completely free of moisture as determined
by sight and touch. Paint must not be applied to surfaces upon which there is detectable frost or ice.
Except as otherwise specified, paint must not be applied if the temperature of the surfaces to be
painted and of air in contact therewith is less than 45 degrees F during paint application nor if the
surfaces can be expected to drop to 32 degrees F or lower before the film has dried to a reasonably
firm condition. During periods of inclement weather, painting may be continued by enclosing the
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surfaces and utilizing climate control equipment (e.g. dehumidification, heaters, etc.), provided the
minimum temperatures and surface dryness requirements prescribed previously are maintained.
Paint must not be applied to surfaces heated by direct sunlight or other sources to temperatures that
will cause detrimental blistering, pin holing, or porosity of the film.

PART 2 PRODUCTS

Submit Product Samples of each batch of thinner, solvent, and paint to the Owner for testing. Submit
Manufacturer's MSDS Product Data Sheet for each type of paint used; for products that are specified
to be applied in accordance with the manufacturer's recommendations, submit the paint
manufacturer's product data sheet or other written instructions for those products. Allow at least 30
days from time of delivery to the Owner’s Representative for testing of samples of paints and
thinners. Sampling may be at the jobsite or source of supply. Coordinate sampling and submission of
all samples of paint and thinner with the Owner’s Representative. Standard sample size for liquid
paints and thinners is 1-quart; powders and other additives for multi component paints may be of
appropriately smaller size. The sample must be labeled to indicate formula or specification number
and nomenclature, batch number, batch quantity, color, date made, and applicable project contract
number. Testing will be performed by the Owner. Costs for retesting rejected material will be
deducted from payments to the Contractor at the rate of dollars for each paint sample retested and
dollars for each thinner retested.

2.1 SPECIAL PAINT FORMULAS
Special paints must have the composition as indicated in the formulas listed herein. Where so
specified, package paint formulation components in separate containers for mixing on the job. If not
specified or otherwise prescribed, the color must be that naturally obtained from the required
pigmentation.

2.2 PAINT FORMULATIONS
Special paint formulas must comply with the following:

2.2.1 Formula V-102E

This formula is for Vinyl-Type Ready-Mixed Aluminum Impacted Immersion Coating, the ingredients
are shown below:

INGREDIENTS PERCENT BY MASS
Vinyl Resin, Type 3 18.2
Aluminum Powder 8.3
Plasticizer 3.1
Methyl Isobutyl Ketone (MIBK) 33.8
Toluene 36.6
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INGREDIENTS

PERCENT BY MASS

Total

100.0

July 2021

a.  Furnish the paint with the aluminum pigment mixed into the vehicle.

b. The finished paint must show the proper proportions of specified materials when analyzed by
chromatographic and/or spectrophotometric methods and have a viscosity between 60- and 90-
seconds using ASTM D1200 and a No. 4 Ford cup.

2.2.2 Formula V-103C

This formula is for Vinyl-Type Black-Finish Impacted Immersion Coating, the ingredients are shown

below.

INGREDIENTS PERCENT BY MASS
Vinyl Resin, Type 3 20.0
Carbon Black 1.5
Plasticizer 3.4
Methyl Isobutyl Ketone (MIBK) 36.0
Toluene 39.1
Total|100

a. Disperse the carbon black to a fineness of grind ASTM D1210 of not less than 7 on the Hegman
scale. A paste composed of carbon black milled into a Type 3 vinyl resin dissolved in an
appropriate solvent may be used provided the finished product has the specification
composition and grind. Material must be free from seeding, gelling, and other deleterious
effects. No grinding aids, antisettling agents, or any other materials except those shown in the

formula will be permitted.

b. The finished paint must show the proper proportions of specified materials when analyzed by

chromatographic and/or spectrophotometric methods and have a viscosity between 60- and 90-
seconds using ASTM D1200 and a No. 4 Ford cup.

2.2.3 Formula V-106D

This formula is for Vinyl-Type Red Oxide (Light or Dark Color) Impacted Immersion Coating, the
ingredients are shown below.

INGREDIENTS PERCENT BY MASS

Vinyl Resin, Type 3 5.50
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INGREDIENTS PERCENT BY MASS
Vinyl Resin, Type 4 11.20
Synthetic Iron Oxide (Red) (Light or Dark Color) 15.80
Plasticizer 2.90
Methyl Isobutyl Ketone 31.00
Toluene 33.54
Propylene Oxide 0.06

Total 100.00

July 2021

a. Disperse the pigment by means of pebble mills or other approved methods to produce a
fineness of grind (ASTM D1210) of not less than 7 on the Hegman scale. Grinding in steel-lined
or steel-ball mills will not be permitted. No grinding aids, antisettling agents, or any other
materials, other than those listed in the formula, will be permitted.

b. The finished paint must show the proper proportions of specified materials when analyzed by
chromatographic and/or spectrophotometric methods and have a viscosity between 60- and 90-
seconds using ASTM D1200 and a No. 4 Ford cup.

c.  Furnish the paint in two colors which are obtained by the alternative use of synthetic red iron
oxide pigments of different shade. The dark paint must reasonably approximate color 10076 of
SAE AMS-STD-595A, and light-colored paint must be readily distinguishable in the field from the

dark. Furnish the two shades in the volume ratio designated by the purchaser.

2.2.4 Formula VZ-108D

This formula is for Vinyl-Type Zinc-Rich Impacted Immersion Coating, the ingredients are shown

below.
INGREDIENTS PERCENT BY WEIGHT POUNDS GALLONS
COMPONENT A
Vinyl Resin, Type 3 16.6 109.2 9.65
Methyl Isobutyl Ketone 80.6 528.9 79.30
Suspending Agent E 0.7 4.6 0.28
Suspending Agent F 0.4 2.7 0.19
Methanol 0.5 3.3 0.50
Synthetic Iron Oxide 1.2 7.9 0.19

(Red)
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INGREDIENTS PERCENT BY WEIGHT POUNDS GALLONS
Total 100.0 656.6 90.11
COMPONENT B
Silane B 100.0 4.1 0.47
COMPONENT C
Zinc Dust 100.0 550.0 9.42

Total Volume

100.00(mixed paint)

Disperse the iron oxide and suspending agents into the vehicle (Component A) to a fineness of
grind of not less than 4 on the Hegman scale (ASTM D1210). Grinding in steel-lined containers
or using steel-grinding media will not be permitted. The paint must show the proper
proportions of specified materials when analyzed by chromatographic and/or
spectrophotometric methods. The sole purpose of the iron oxide pigment is to produce a
contrasting color. A red iron oxide-type 3 vinyl resin vehicle paste may be used in place of dry
iron oxide provided compensating adjustments are made in the additions of Type 3 resin and
methyl isobutyl ketone. The finished product with zinc dust added must produce a paint which
has a red tone upon drying and a reflectance of not more than 16 (ASTM E1347).

Supply VZ-108D paint as a kit. Each kit must consist of 4.5 gal (33.1 pounds) of Component A in
a 5-gallon lug closure type pail, 27.5 pounds of zinc dust (Component C) packaged in a 1-gal
plastic pail, and 3 fluid ounces of silane (Component B) packaged in a glass bottle of suitable size
having a polyethylene lined cap. Place the bottle of silane on the zinc dust in the 1-gal pail. In
addition to standard labeling requirements, identify each container of each component as to
component type. Each container label of Component A must carry the following: MIXING AND
APPLICATION INSTRUCTIONS: WARNING - THIS PAINT WILL NOT ADHERE TO STEEL SURFACES
UNLESS COMPONENT B IS ADDED. Remove the 3 ounces of bottled Component B (silane) from
the Component C (zinc dust) container and add to the base paint Component A) with thorough
stirring. Then sift the zinc dust into the base paint while it is being vigorously agitated with a
power-driven stirrer and continue the stirring until the zinc dust has been dispersed. At some
point strain the mixed paint through a 30-60 mesh screen to prevent zinc dust slugs from
reaching the spray gun nozzle. Stir the paint continuously during application at a rate that will
prevent settling. If spraying is interrupted for longer than 15 minutes, vigorously whip the
entire length of the hose to redisperse the zinc. If the spraying is to be interrupted for more
than 1 hour, empty the hose by blowing the paint back into the paint pot. Thinning will not
normally be required when ambient temperatures are below about 80 degrees F, but when the
ambient and steel temperatures are higher, methyl isoamyl ketone (MIAK) or methyl isobutyl
ketone (MIBK) should be used. If paint is kept covered at all times, its pot life will be about 8
days.

2.2.5 Formula V-766E

Painting: Hydraulic Structures

Section 09 97 02 Page 22






Phase Il Repairs to Lake Manatee Dam July 2021
This formula is for Vinyl-Type White (or Gray) Impacted Immersion Coating, the ingredients are shown
below.

INGREDIENTS PERCENT BY MASS
Vinyl Resin, Type 3 5.6
Vinyl Resin, Type 4 11.6
Titanium Dioxide and (for Gray) Carbon Black 13.0
Plasticizer 2.9
Methyl Isobutyl Ketone 32.0
Toluene 34.7
Ortho-Phosphoric Acid 0.2

Total 100.0

a. Disperse the pigment by means of pebble mills or other approved methods to produce a
fineness of grind (ASTM D1210) of not less than 7 on the Hegman scale. Grinding in steel-lined
or steel-ball mills will not be permitted. No grinding aids, antisettling agents, or any other
materials except those shown in the formula will be permitted. Measure the ortho-phosphoric
acid accurately and dilute it with at least four parts of ketone to one part of acid. Add it slowly
into the finished paint with constant and thorough agitation.

b.  The finished paint must show the proper proportions of specified materials when analyzed by
chromatographic and/or spectrophotometric methods and have a viscosity between 60- and 90-
seconds using ASTM D1200 and a No. 4 Ford cup.

c.  Furnish the white and gray paints in the volume ratio designated by the purchaser. The gray
paint must contain no pigments other than those specified. Include enough carbon black to
produce a dry paint film having a reflectance of 20-24 (ASTM E1347). The resulting gray color
must approximate color 26231 of SAE AMS-STD-595A.

2.2.6 Formula C-200A, Coal Tar-Epoxy (Black) Paint

The paint must conform to SSPC Paint 16 manufactured with Type 1 pitch. In addition to standard
labeling, container labels must include the term, Corps of Engineers Formula C-200A.

2.3 INGREDIENTS FOR SPECIAL PAINT FORMULAS

The following ingredient materials and thinners apply only to those special paints whose formulas are
shown above in detail.

2.3.1 Pigments and Suspending Agents
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2.3.1.1 Aluminum Powder

For vinyl paint aluminum powder must conform to ASTM D962, Type 1, Class B.
2.3.1.2 Carbon Black

Carbon black must conform to ASTM D561, Type | or Il.
2.3.1.3 Zinc Dust

Zinc dust pigment must conform to ASTM D520, Type Il.
2.3.1.4 Iron Oxide

Iron oxide, (Dry) synthetic (red), must conform to ASTM D3721. In addition, the pigment must have a
maximum oil absorption of 24 and a specific gravity of 4.90 to 5.20 when tested in accordance with
ASTM D281 and ASTM D153, Method A, respectively. When the pigment is dispersed into specified
vinyl paint formulation, the paint must have color approximating SAE AMS-STD-595A color 10076
(dark red paint) and show no evidence of incompatibility or reaction between pigment and other
components after 6 months storage.

2.3.1.5 Titanium Dioxide

Titanium dioxide in vinyl paint Formula V-766E must be one of the following: Kronos 2160 or 2101,
Kronos, Inc.; Ti-Pure R-960, E.I. Dupont DeNemours and Co., Inc.

2.3.1.6 Suspending Agent E

Suspending Agent E must be a light cream colored finely divided powder having a specific gravity of 2
to 2.3. It must be an organic derivative of magnesium aluminum silicate mineral capable of
minimizing the tendency of zinc dust to settle hard without increasing the viscosity of the paint
appreciably. M-P-A-14, produced by Elementis Specialties, has these properties.

2.3.1.7 Suspending Agent F

Suspending Agent F must be a light cream colored finely divided powder having a specific gravity of
approximately 1.8. It must be an organic derivative of a special montmorillonite (trialkylaryl
ammonium hectorite). Bentone 27, produced by Elementis Specialties, has these properties.

2.3.2 Resins, Plasticizer, and Catalyst

2.3.2.1 Plasticizer
The plasticizer must be either Di 2-propyl Heptyl Phthalate (DPHP) or Diisodecyl Phthalate (DIDP).
DPHP must have an ester content of not less than 99.5 percent (ASTM D3465), must contain no more
than 0.1 percent water, and must have an acid number (ASTM D1045) of not more than 0.07.DIDP

must have a purity of not less than 99.0 percent, must contain no more than 0.1 percent water, and
must have an acid number (ASTM D1045) of not more than 0.10.
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2.3.2.2 Vinyl Resin, Type 3

Vinyl resin, Type 3, must be a vinyl chloride-acetate copolymer of medium average molecular weight
produced by a solution polymerization process and must contain (by weight) 85 +/- 1.0 percent vinyl
chloride and 15 +/- 1.0 percent vinyl acetate by weight. The resin must have film-forming properties
and must, in specified formulations, produce results equal to Vinnol H 15/50, as manufactured by
Wacker Chemie AG.

2.3.2.3 Vinyl Resin, Type 4
Vinyl resin, Type 4, must be a vinyl chloride-acetate type produced by a solution polymerization
process, must contain 1 percent interpolymerized dicarbonic acid, 84 +/- 1.0 percent vinyl chloride,
and 15 +/- 1.0 percent vinyl acetate. The resin must have film-forming properties and must, in the
specified formulations, produce results equal to Vinnol H 15/45 M, as manufactured by Wacker
Chemie AG.

2.3.2.4 Ortho-phosphoric Acid
Ortho-phosphoric acid must be a chemically pure 85-percent grade.

2.3.3 Solvent and Thinners

2.3.3.1 Methanol
Methanol (methyl alcohol) must conform to ASTM D1152.

2.3.3.2 Methyl Ethyl Ketone

Methyl ethyl ketone (MEK) must conform to ASTM D740.

2.3.3.3 Methyl Isobutyl Ketone
Methyl isobutyl ketone (MIBK) must conform to ASTM D1153.
2.3.3.4 Methyl Isoamyl Ketone
Methyl isoamyl ketone (MIAK) must conform to ASTM D2917.
2.3.3.5 Toluene
Toluene must conform to ASTM D841.
2.3.4 Silane B
Silane B for Formula VZ-108D must be N-beta-(aminoethyl)-gamma- aminopropyltrimethoxy silane.

Silquest A-1120, produced by Momentive Performance Materials Inc., and Silane Z-6020, produced by
Dow Corning Corporation, are products of this type.
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2.3.5 Propylene Oxide

Propylene oxide must be a commercially pure product suitable for the intended use.
2.4 TESTING
2.4.1 Chromatographic Analysis

Solvents in vinyl paints and thinners are subject to analysis by programmed temperature gas
chromatographic methods and/or spectrophotometric methods, employing the same techniques that
give reproducible results on prepared control samples known to meet the specifications. If the
solvent being analyzed is of the type consisting primarily of a single chemical compound or a mixture
or two or more such solvents, interpretation of the test results must take cognizance of the degree of
purity of the individual solvents as commercially produced for the paint industry.

2.4.2 Vinyl Paints

Vinyl paints are subject to the following adhesion test. When V-766 or V-106 formulations are tested,
spray apply 5 to 7 mils (dry) to mild steel panels. The steel panels must be essentially free of oil or
other contaminants that may interfere with coating adhesion and be dry blast cleaned to a White
Metal grade in compliance with SSPC SP 5/NACE No. 1. The surface must have an angular profile of
2.0 to 2.5 mils as measured by ASTM D4417, Method C. When V-102 or V-103 formulations are
tested, spray apply the product over 1.5 to 2.5 mils (dry) of V-766 or V-106 known to pass this test.
When VZ-108 is tested, the coating must be mixed in its proper proportions and then spray applied to
a dry film thickness of 1.5 to 2.5 mils above the blast profile. The VZ-108 must be top coated with a V-
766 known to pass this test. In all cases, the complete system must have a total dry film thickness of
5 to 7 mils above the blast profile. After being air dried for 2 hours at room temperature, dry the
panel in a vertical position for 16 hours at 120 degrees F. After cooling for 1 hour, immerse the panel
in tap water at 85 to 90 degrees F for 48 to 72 hours. Immediately upon removal, dry the panel with
soft cloth and examine for adhesion as follows: With a pocketknife or other suitable instrument,
make two parallel cuts at least 1 inch long, 1/4 to 3/8 inch apart through the paint film to the steel
surface. Make a third cut perpendicular to and passing through the end of the first two. With the tip
of the knife blade, loosen the film from the panel from the third cut between the parallel cuts for a
distance of 1/8 to 1/4 inch. With the panel being held horizontally, grasp the free end of the paint
film between the thumb and forefinger and pulled vertically in an attempt to remove the film as a
strip from between the first two cuts. Remove the strip of paint film at a rate of approximately 1/10
inch per second and maintaining it in a vertical position during the process of removal. The adhesion
is acceptable if the strip of paint breaks when pulled or if the strip elongates a minimum of 10 percent
during its removal. Paints not intended to be self-priming must not exhibit any delamination from the
primer.

PART 3 EXECUTION
3.1 CLEANING AND PREPARATION OF SURFACES TO BE PAINTED
3.1.1 General Requirements

Clean surfaces to be painted before applying paint or surface treatments. Remove deposits of grease
or oil in accordance with SSPC SP 1, prior to mechanical cleaning. Perform solvent cleaning with
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mineral spirits or other low toxicity solvents having a flash point above 100 degrees F. Use clean
cloths and clean fluids to avoid leaving a thin film of greasy residue on the surfaces being cleaned.
Protect items not to be prepared or coated from damage by the surface preparation methods.
Protect machinery and electrical components against entry of blast abrasive and dust into working
parts. Program cleaning and painting such that dust or other contaminants from the cleaning process
do not fall on wet, newly painted surfaces. Protect surfaces not intended to be painted from the
effects of cleaning and painting operations. Conduct welding of, or in the vicinity of, previously
painted surfaces in a manner to prevent weld spatter from striking the paint and to otherwise reduce
coating damage to a minimum. Restore any paint damaged by welding operations to original
condition. Surfaces to be painted that will be inaccessible after construction, erection, or installation
operations are completed must be painted before they become inaccessible.

3.1.2 Ferrous Surfaces Subject to Atmospheric Exposures

Clean ferrous surfaces that are to be continuously in exterior or interior atmospheric exposure and
other surfaces as directed by means of [power tools or by dry blasting to the brush-off grade] [dry
blasting to a commercial grade]. Perform cleaning and priming in the shop unless otherwise directed
or permitted. [Conduct power tool cleaning in conformance with the requirements of SSPC SP 3.]
[Conduct brush-off blast cleaning in conformance with the requirements of SSPC 7/NACE No.4.]
[Conduct commercial blast cleaning in conformance with the requirements of SSPC SP 6/NACE No.3.]
Clean welds and adjoining surfaces within a few inches (centimeters) of weld flux, spatter, and other
harmful deposits by blasting, power impact tools, power wire brush, or such combination of these
and other methods as may be necessary for complete removal of each type of deposit. The
combination of cleaning methods need not include blasting when preparation of the overall surfaces
is carried out by the power tool method; however, brush scrubbing and rinsing with clean water, after
mechanical cleaning is completed is required unless the latter is carried out with thoroughness to
remove all soluble alkaline deposits. Limit wetting of the surfaces during water-washing operations
to the weld area required to be treated, and assure that wetted areas, including any crevices, are
completely dry before painting. Welds and adjacent surfaces cleaned thoroughly by blasting alone
will be considered adequately prepared provided that weld spatter not dislodged by the blast stream
is removed with impact or grinding tools. Round all sharp edges including those caused by corrosion,
to a minimum radius of1/16 inch to ensure adequate paint coverage. Prime all surfaces as soon as
practicable after cleaning and in all cases prior to contamination or deterioration of the prepared
surfaces. To the greatest degree possible, clean (and prime) all steel surfaces prior to lengthy outdoor
storage.

3.1.2.1 Coated Ferrous Surfaces Subject to Atmospheric Exposures

Power tool clean coated ferrous surfaces to be overcoated in accordance with SSPC SP 3. The entire
surface to be overcoated does not have to be power tool cleaned provided that all surfaces are free
of all loose rust, loose paint and visible surface contaminants. Following power tool cleaning, further
clean surfaces by power washing using a rotating tip and pressures of 1500 to 5000 PSI. Adjust water
pressure such that all chalk is removed without significantly eroding the existing coating. After drying,
spot prime all surfaces as soon as practicable and in all cases prior to contamination or deterioration
of the prepared surfaces.

3.1.3 Ferrous Surfaces Subject to Severe Exposure
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Dry blast-clean ferrous surfaces subject to extended periods of immersion or as otherwise required to
white metal according to SSPC SP 5/NACE No. 1. The blast profile must be angular with a minimum
profile height of 1.5 mils. Select appropriate abrasive size and equipment operating parameters to
limit maximum surface profile on new steel to 2.5 mils and to prevent increasing existing profile
height on previously blasted steel. Where an existing profile is encountered, remove representative
spots of existing coating with a chemical stripper and measure and document the existing profile prior
to initiating blasting operations. Measure all surface profiles in accordance with ASTM D4417,
Method C. Steel shot or other abrasives that do not produce an angular profile must not be used. If
recycled blast media is used, maintain an appropriate particle size distribution so that the specified
profile is consistently obtained. Round all sharp edges including those caused by corrosion, to a
nominal 1/16-inch radius and reblast the areas prior to painting. Remove weld spatter not dislodged
by blasting with impact or grinding tools and reblast the areas prior to painting. Surfaces must be dry
at the time of blasting. Conduct blast cleaning to SSPC SP 5/NACE No. 1 in the field and, unless
otherwise specifically authorized, after final erection. Within 8 hours after blast cleaning, and in any
case prior to the deposition of any detectable moisture, contaminants, or corrosion, clean all ferrous
surfaces of dust and abrasive particles by brush, vacuum cleaner, and/or blown down with clean, dry,
compressed air, and apply the first coat of paint. Authorization to extend this 8-hour coating
requirement for shop application, application within dehumidified containment, or other conditions
will not be granted. Upon written request by the Contractor, the Owner’s Representative may
authorize mill or shop cleaning of assembled or partially assembled components specified to receive
one of the vinyl-type paint systems or Systems 6-A-Z and 21-A-Z employing the epoxy zinc-rich primer
or Systems 23-A-Z and 23-B-Z employing SSPC Paint 40 moisture cure urethane zinc-rich primer. Shop
coat all shop blasted surfaces with the first and second coats of the specified paint system. At the
time field painting is initiated, apply an additional single spray coat of the zinc rich primer to the
epoxy zinc-rich and moisture cure urethane primed surfaces as specified in the paint system
instructions. Maintain the shop coating in good condition by cleaning and touching up of areas
damaged during the construction period. If pinpoint or general rusting appears, the defective areas
must be reblasted and repainted at no added cost to the Owner. Prior to the field application of
subsequent coats, thoroughly clean soiled areas of the shop coating and all welds or other unpainted
or damaged areas must be cleaned and coated in a manner to make them equivalent to adjacent,
undamaged paint surfaces.

3.1.4 Damp and Wet Ferrous Metal Surfaces

Blast-clean ferrous surfaces that are wet with condensation or standing or running water, to white
metal according to SSPC SP 5/NACE No. 1. The blast profile must be angular with a minimum profile
height of 1.5 mils. Select appropriate abrasive size and equipment operating parameters to limit
maximum surface profile on new steel to 2.5 mils and to prevent increasing existing profile height on
previously blasted steel. Where an existing profile is encountered, remove representative spots of
existing coating with a chemical stripper and measure and document the existing profile prior to
initiating blasting operations. Measure all surface profiles in accordance with ASTM D4417, Method
C. Steel shot or other abrasives that do not produce an angular profile are not to be used. If recycled
blast media is used, maintain an appropriate particle size distribution so that the specified profile is
consistently obtained. Round all sharp edges including those caused by corrosion, to a nominal 1/16-
inch radius and reblast the areas prior to painting. Remove weld spatter not dislodged by blasting
with impact or grinding tools and reblast the areas prior to painting. Immediately after cleaning and
prior to the formation of extensive corrosion products, clean all ferrous surfaces of residual abrasive
particles, and apply the first coat of paint in accordance with manufacturer's recommendations. A
slightly visible rust bloom is permitted on surfaces to be painted.
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3.1.5 Non-Ferrous Metal Surfaces

Abrasive blast all non-ferrous metal surfaces to be painted in accordance with SSPC SP 16 in order to
roughen the surface and promote adhesion. Only non-metallic abrasives are permitted. All existing
coatings must be removed and a minimum surface profile of 1.5 mils must be produced. Measure the
surface profile in accordance with ASTM D4417 Method C. Prime all surfaces as soon as practicable
after cleaning and in all cases prior to contamination or deterioration of the prepared surfaces.

3.1.6 Concrete Surfaces

Permit new concrete surfaces, including concrete floors, to age for a minimum of 30 days prior to
painting. Remove grease and oil by solvent cleaning and/or detergent washing followed by rinsing.
Remove loosely adherent materials such as dirt, dust, laitance, efflorescence, bleed water residues, or
other foreign substances by wire or fiber brushing, scrapers, light sandblasting, or other approved
means. For interior walls and floors, abrasive blasting unless otherwise specifically authorized, is
restricted to the wet or vacuum type. Remove surface glaze, if present, by light blasting or by
scrubbing with a 5-percent solution of phosphoric acid. The texture of the surface after etching must
be roughly equivalent to the texture of 80-120 grit sandpaper. If acid etching is used, thoroughly
rinse the surface with clean water to remove all traces of the acid. Prior to painting, the concrete
must be dry. Determine adequate dryness visually at the time of application by testing according to
ASTM D4263 (Standard Test Method for Indicating Moisture in Concrete by the Plastic Sheet Method)
at random locations on the surface to be coated. Coatings may be applied only if there are no traces
of moisture and surfaces are dry beneath the polyethylene the following day.

3.1.7 Plaster Surfaces

At the time of painting, plaster surfaces must be thoroughly dry and clean and free from grit, loose
plaster, and surface irregularities. Repair cracks and holes with approved patching materials, properly
keyed to the existing surfaces, and sand-papered smooth. Allow plaster to age a minimum of 30 days
before painting.

3.2 PAINT APPLICATION
3.2.1 General

Unless otherwise specified, the finished coating must be free from holidays, pinholes, bubbles, runs,
drops, ridges, waves, laps, excessive or unsightly brush marks, and variations in color, texture, and
gloss. Do not initiate the application of initial or subsequent coatings until the Owner’s
Representative has verified that atmospheric conditions and the surfaces to be coated are
satisfactory. Each paint coat must be applied in a manner that will produce an even, continuous film
of uniform thickness. Provide special attention to edges, corners, crevices, seams, joints, welds,
rivets, corrosion pits, and other surface irregularities to ensure that they receive an adequate
thickness of paint. Spray equipment must be equipped with traps and separators and where
appropriate, mechanical agitators, pressure gauges, pressure regulators, and screens or filters. Air
caps, nozzles, and needles must be as recommended by the spray equipment manufacturer for the
material being applied. Airless-type spray equipment may be used only on broad, flat, or otherwise
simply configured surfaces, except that it may be employed for general painting if the spray gun is
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equipped with dual or adjustable tips of proper types and orifice sizes. The use of airless-type
equipment is not allowed for the application of vinyl paints.

3.2.2 Mixing and Thinning of Coatings other than the Vinyl Formulations

Paints must be thoroughly mixed, strained where necessary, and kept at a uniform composition and
consistency during application. Incorporate dry-powder pigments specified to be added at the time
of use, into the vehicle or base paint with the aid of powered stirrers, in a manner that will produce a
smooth, homogeneous mixture free of lumps and dry particles. Where necessary to suit conditions of
the surface temperature, weather, and method of application, the paint may be thinned immediately
prior to use. Thinning, induction time and pot life must comply with the manufacturers written
instructions (PDS). Bring any paint that has been stored at a temperature below the manufacturer's
application temperature range up to at least 70 degrees F before being mixed and thinned. Its
temperature in the spray tank or other working container must not fall below the manufacturer's
specified application temperature range during the application. Any paint that has deteriorated in
any manner to a degree that it cannot be restored to essentially its original condition by customary
field-mixing methods must not be used and must be removed from the project site. In order to
determine its suitability for application, resample and submit for testing any paint and thinner that is
more than 1 year from the date of manufacture or last documented testing. Moisture cure urethane
paint must be resampled and resubmitted for testing to determine its suitability for application
whenever the paint is more than six months beyond the date of manufacture on the container or
more than 6 months beyond the last documented laboratory testing.

3.2.3 Time between Surface Preparation and Painting

Surfaces that have been cleaned and/or otherwise prepared for painting must be primed as soon as
practicable after such preparation has been completed but, in any event, prior to any deterioration of
the prepared surface.

3.2.4 Method of Paint Application

Unless otherwise specified, paint must be applied by brush, roller, or spray to ferrous and nonferrous
metal surfaces. Special attention must be directed toward ensuring adequate coverage of edges,
corners, crevices, pits, rivets, bolts, welds, and similar surface irregularities. Other methods of
application to metal surfaces are subject to the specific approval of the Owner’s Representative.
Paint on plaster, concrete, or other nonmetallic surfaces must be applied by brush, roller, and/or

spray.

3.2.5 Coverage and Film Thickness
Film thickness or spreading rates must be as specified hereinafter. Where no spreading rate is
specified, apply the paint at a rate consistent with the manufacturer's written instructions. In any
event, the combined coats of a specified paint system must completely hide base surface and the

finish coats must completely hide undercoats of dissimilar color.

3.2.6 Coating Thickness Measurement on Metal
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Where dry film thickness requirements are specified for coatings on metal surfaces, make
measurements with a gage qualified in accordance with paragraph Coating Thickness Gage
Qualification and calibrated and used in accordance with ASTM D7091. Prior to each use, establish
the Base Metal Reading (BMR) for the gage as specified in the test method. Verify the accuracy of the
gage using plastic shims as specified by the test method both prior to and following each set of
measurements. Perform dry film measurements on all areas of the structure being coated in
accordance with SSPC PA 2 with Level 1 thickness restrictions. Perform a sufficient number of
thickness measurements to ensure that every area on every member is in compliance with the
requirements of this contract. Report all thickness measurements as the mean for each spot
determination.

3.2.7 Progress of Painting Work

Where field painting on any type of surface has commenced, complete the entire painting operation
on that portion of the work, including priming and finishing coats, as soon as practicable and without
prolonged delays. Allow sufficient time between successive coats to permit them to dry properly for
recoating, modifying this period as necessary to suit adverse weather conditions. Paint is considered
dry for recoating when it feels firm, does not deform or feel sticky under moderate pressure of the
finger, and the application of another coat of paint does not cause film irregularities such as lifting or
loss of adhesion of the undercoat. All coats of all painted surfaces must be unscarred and completely
integral at the time of application of succeeding coats. At the time of application of each successive
coat, clean undercoats of dust, grease, overspray, or foreign matter by means of air blast, solvent
cleaning, or other suitable means. Cement and mortar deposits on painted steel surfaces, not
satisfactorily removed by ordinary cleaning methods, must be brush-off blast cleaned and completely
repainted as required. If necessary for establishment of good adhesion, scuff sand high gloss
undercoats, and solvent wipe, or otherwise treat prior to application of a succeeding coat. Apply field
coats on metal after erection except as otherwise specified and except for surfaces to be painted that
will become inaccessible after erection.

3.2.8 Contacting Surfaces

When riveted or ordinary bolted contact is to exist between surfaces of ferrous or other metal parts
of substantially similar chemical composition, such surfaces will not be required to be painted, but
any resulting crevices must subsequently be filled or sealed with paint. Contacting metal surfaces
formed by high-strength bolts in friction-type connections must not be painted. Where a nonmetal
surface is to be in riveted or bolted contact with a metal surface, the contacting surfaces of the metal
must be cleaned and given three coats of the specified primer. Unless otherwise specified, corrosion-
resisting metal surfaces, including cladding therewith, must not be painted.

3.2.9 Drying Time Prior to Immersion
Minimum drying periods after final coat prior to immersion are epoxy and moisture cure urethane
systems at least 5 days, vinyl-type paint systems at least 3 days, and cold-applied coal tar systems at
least 7 days. Increase minimum drying periods twofold if the drying temperature is below 65 degrees

F and/or if the immersion exposure involves considerable abrasion.

3.2.10 Protection of Painted Surfaces
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Where shelter and/or heat are provided for painted surfaces during inclement weather, such
protective measures must be maintained until the paint film has dried and discontinuance of the
measures is authorized. Items that have been painted must not be handled, worked on, or otherwise
disturbed until the paint coat is fully dry and hard. Store all metalwork coated in the shop or field
prior to final erection out of contact with the ground in a manner and location that will minimize the
formation of water-holding pockets; soiling, contamination, and deterioration of the paint film.
Damaged areas of paint on such metalwork must be cleaned and touched up without delay. Apply
the first field coat of paint within a reasonable period of time after the shop coat and in any event
before weathering of the shop coat becomes extensive.

3.2.11 Vinyl Paints
3.2.11.1 General

Vinyl paints must be thoroughly mixed and kept at a uniform composition and consistency during
application. Any paint that has deteriorated in any manner to a degree that it cannot be restored to
essentially its original condition by customary field-mixing methods must not be used and must be
removed from the project site. In order to determine its suitability for application, resample and
submit for testing any paint and thinner that is more than 1 year from the previous documented
testing. Each applied coat of vinyl paint must be free from any holidays, pinholes and bubbles. The
finished coating must be free of excessive or unsightly brush marks, runs, drops, ridges, waves, laps
and variations in color, and texture. Vinyl paints must be spray applied, except those areas
inaccessible to spraying must be brushed. Vinyl Paints (Formulas V-102E, V-103C, V-106D, and V-
766E) are ready-mixed paints designed to be spray applied over a wide range of ambient
temperatures by field thinning with the proper type and amount of thinner. For spray application,
they must be thinned as necessary up to approximately 25 percent (1 quart/gallon of base paint) with
the appropriate thinner; when ambient and steel temperatures are above normal, up to 40-percent
thinning may be necessary for satisfactory application. The zinc-rich vinyl paint (Formula VZ-108D)
will normally require thinning only under certain weather conditions. Thinners for vinyl paints must
be as follows:

APPROXIMATE AMBIENT AIR TEMPERATURE (Degrees F)
Below 50 MEK
50-70 MIBK
Above 70 MIAK

Vary the amount of thinner to provide a wet spray and avoid deposition of particles that are semidry
when they strike the surface. Do not apply vinyl paints when the temperature of the ambient air and
receiving surfaces is less than 35 degrees F nor when the receiving surfaces are higher than 125
degrees F. Each double spray coat of vinyl paint must consist of a preliminary stripe coat applied by
spray, brush, or combination thereof on edges, corners, interior angles, pits, seams, crevices,
junctions of joining members, rivets, weld lines, and similar surface irregularities followed by an
overall double spray coat. A double spray coat of vinyl-type paint consists of applying paint to a
working area of not less than several hundred square feet (meters) in a single, half-lapped pass,
followed after drying to at least a near tack-free condition by another spray pass applied at the same
coverage rate and where practicable at right angles to the first. Rivets, bolts, and similar surface
projections must receive sprayed paint from every direction to ensure complete coverage of all faces.
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Pits, cracks, and crevices must be filled with paint insofar as practicable, but in any event, all pit
surfaces must be thoroughly covered, and all cracks and crevices must be sealed off against the
entrance of moisture. Keep fluid and atomization pressures as low as practicable consistent with
good spraying results. Application of more than 2.0 mils, average dry film thickness, of vinyl paint per
double spray coat typically indicates semidry application and must be avoided. Except where
otherwise indicated, an undercoat of the vinyl-type paint may receive the next coat any time after the
undercoat is tack-free and firm to the touch, provided that no speedup or delay in the recoating
schedule results in film defects such as sags, runs, air bubbles, air craters, or poor intercoat adhesion.
Do not walk on, or otherwise abrade the prime coat or any other coat until it has hardened
sufficiently to resist mechanical damage.

3.2.11.2 Vinyl Zinc-Rich Primer

Primer must be field mixed combining components A, B, and C in accordance with label instructions.
After mixing, keep the paint covered at all times to avoid contamination and apply the mixed paint
within 8 days after mixing. When the ambient and/or steel temperature is below about 80 degrees F,
the paint will not normally require thinning; however, the paint must at all times contain sufficient
volatiles (thinners) to permit it to be satisfactorily atomized and to provide a wet spray and to avoid
deposition of particles that are semidry when they reach the surface. The paint must be stirred
continuously during application at a rate that will prevent the zinc dust from settling. When spraying
is resumed after any interruption of longer than 15 minutes, the entire length of the material hose
must be whipped vigorously until any settled zinc is redispersed. Long periods of permitting the paint
to remain stagnant in the hose must be avoided by emptying the hoses whenever the painting
operation is to be suspended for more than 1 hour. Keep the material (paint) hoses as short as
practicable, preferably not more than 50 feet in length. Equipment used for spraying this zinc primer
must not be used for spraying other vinyl-type paints without first being thoroughly cleaned, since
many of the other paints will not tolerate zinc contamination. Do not use any type of hot spray. An
average dry film thickness of up to 2.5 mils may be applied in one double-spray coat. Unless
specifically authorized, any coat of VZ-108 must receive a succeeding coat within 8 days.

3.2.11.3 Repair of Vinyl Coating Defects

Coating defects should be repaired when they are first observed but must be repaired prior to coating
acceptance. Runs and sags may be brushed out before becoming dry. Pinholes must be physically
closed by scrubbing with a brush wet with ketone solvent before the succeeding coat is applied.
Overspray that will not be melted smooth by the succeeding coat must be removed by scrubbing with
a brush wet with ketone solvent. Minor overspray in the final coat that results only in a reduced gloss
at the outer limits of the spray pattern is not considered a defect and requires no additional
attention. Insufficient thickness or incomplete hiding must be corrected with additional paint before
the succeeding coat is applied. If any defect extends to the substrate, it must be determined if the
substrate is corroding. In the case of pinholes, it may be necessary to use magnification to observe
the substrate. If the substrate is showing any corrosion, the required surface preparation must be
restored by spot blasting, and the entire coating system replaced at that location. Following the spot
blasting the edges of the remaining coating must be scrubbed with ketone solvent to assure all
remaining coating is tightly adhering before the new coating is applied. If VZ-108 does not receive the
required succeeding coat within the required 8 days, it must be removed by abrasive blasting and
replaced.
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3.2.12 Coal Tar-Epoxy (Black) Paint (Formula C-200A)

3.2.12.1 Mixing

Add Component B to previously stirred Component A and thoroughly mix together with a heavy-duty
mechanical stirrer just prior to use. The use of not more than 1 pint of xylene thinner per 1 gal of
paint is permitted to improve application properties and extend pot life. The pot life of the mixed
paint, extended by permissible thinning, may vary from 2 hours in very warm weather to 5 or more
hours in cool weather. Pot life in warm weather may be extended by precooling the components
prior to mixing; cooling the mixed material; and/or by slow, continuous stirring during the application
period. Apply the mixed material before unreasonable increases in viscosity take place.

3.2.12.2 Application

High-pressure airless spray equipment must be equipped with spray tips of appropriate size for the
structural members being coated. Brush application must be with a stiff-bristled brush heavily laden
with material and wielded in a manner to spread the coating smoothly and quickly without excessive
brushing. The coverage rate of the material is approximately 110 square feet/gal per coat to obtain
20 mils (dry thickness) in two coats of the C-200a. The paint must flow together and provide a
coherent, pinhole-free film. The direction of the spray passes (or finish strokes if brushed) of the
second coat must be at right angles to those of the first where practicable.

3.2.12.3 Subsequent Coats

Except at the high temperatures discussed later in this paragraph, the drying time between coal tar-
epoxy coats must not be more than 72 hours, and application of a subsequent coat as soon as the
undercoat is reasonably firm is strongly encouraged. Where the temperature for substrate or coating
surfaces during application or curing exceeds or can be expected to exceed 125 degrees F as the
result of direct exposure to sunlight, the surfaces must be shaded by overhead cover or the interval
between coats reduced as may be found necessary to avoid poor intercoat adhesion. Here, poor
intercoat adhesion is defined as the inability of two or more dried coats of coal tar-epoxy paint to
resist delamination when tested aggressively with a sharp knife. Under the most extreme conditions
involving high ambient temperatures and sun-exposed surfaces, reduce the maximum drying time
between coats to 10 hours, and the reduction of this interval to a few hours or less is strongly
encouraged. Where the curing time of a coal tar-epoxy undercoat exceeds 72 hours at normal
temperatures, 10 hours at extreme conditions, or where the undercoat develops a heavy blush, or
when spot repair of damage is required, it must be given one of the following treatments before the
subsequent coat is applied:

a. Etch the coating surface lightly by brush-off blasting, using fine abrasive, low air pressure, and a
nozzle-to-surface distance of approximately 3 feet.

b. Remove the blush and/or soften the surface of the coating by wiping it with cloths dampened
with 1-methyl-2-pyrrolidone. The solvent may be applied to the surface by fog spraying
followed by wiping, but any puddles of solvent must be mopped up immediately after they
form. Apply the subsequent coat in not less than 15 minutes or more than 3 hours after the
solvent treatment.
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3.2.12.4 Repair of Coal Tar-Epoxy (Black) Paint (Formula C-200A) Defects

Coating defects should be repaired when they are first observed but must be repaired prior to coating
acceptance. Runs, sags, pinholes and other visible application defects in any coat may be brushed out
before the material cures. Excessive thickness as a result of runs, sags or heavy application of any coat
that has been allowed to cure must be reduced to the specified thickness limitation. Any actions that
damage the required surface profile must be followed by spot blasting to restore the profile prior to
reapplication of the coating system in that area.

3.2.12.5 Ambient Temperature

Coal tar-epoxy paint must not be applied when the receiving surface or the ambient air is below 50
degrees F nor if it can be reasonably anticipated that the average ambient temperature will be 50
degrees F or higher for the 5-day period subsequent to the application of any coat.

3.2.12.6 Safety

In addition to the safety provisions in paragraph SAFETY, HEALTH, AND ENVIRONMENT, other workers
as well as painters must avoid inhaling atomized particles of coal tar-epoxy paint and contact of the
paint with the skin.

3.3 PAINT SYSTEMS APPLICATION

The required paint systems and the surfaces to which they are to be applied are shown in this
paragraph, and/or in the drawings. Supplementary information follows.

3.3.1 Fabricated and Assembled Items

Items that have been fabricated and/or assembled into essentially their final form and that are
customarily cleaned and painted in accordance with the manufacturer's standard practice will be
exempted from equivalent surface preparation and painting requirements described herein, provided
that:

a. Surfaces primed (only) in accordance with such standard practices are compatible with specified
field-applied finish coats.

b.  Surfaces that have been primed and finish painted in accordance with the manufacturer's
standard practice are of acceptable color and are capable of being satisfactorily touched up in
the field.

c. Items expressly designated herein to be cleaned and painted in a specified manner are not
coated in accordance with the manufacturer's standard practice if different from that specified
herein.

3.3.2 Surface Preparation
The method of surface preparation and pretreatment shown in the tabulation of paint systems is for

identification purposes only. Cleaning and pretreatment of surfaces prior to painting must be
accomplished in accordance with detailed requirements previously described.
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3.3.3 System No. 1

This epoxy paint system must have been tested and passed all the test requirements of SSPC PS
26.00. Application must be by spray, brush or roller in accordance with the manufacturer's written
instructions. Application includes a preliminary stripe coat applied by brush to all edges, corners,
welds, fasteners, and other surface irregularities. Allow the stripe coat to dry as recommended by the
manufacturer, prior to the application of the first full coat. Dry film thickness per coat must be within
plus or minus 20 percent of that recommended by the manufacturer. Application of the system in
less than two coats will not be accepted. Mix and thin the epoxy coating in accordance with the
manufacturers written directions. Mixed coating material that has exceeded the manufacturers pot
life, that have been mixed for more than 8 hours or that have thickened appreciably must not be
applied. The manufacturer's recommendations for minimum and maximum dry time between coats
must be met.

3.3.4 System No. 3

Apply paint by spray to an average dry film thickness of a minimum of 6.0 mils for the completed
system with a minimum thickness at any spot of not less than 5.0 mils. Build up approximately 3.0
mils with no spot less than 2.5 mils of the total dry film thickness with Formula V-766E paint. The
specified film thickness must be attained in any event, and any additional coats needed to attain
specified thickness must be applied at no additional cost to the Owner. Attaining the specified film
thickness in fewer than the prescribed number of coats or spray passes will be acceptable provided
the heavier applications do not cause pinholes, bubbles, blisters, or voids in the dried film. The
application of more than 2.0 mils (dry film thickness) per double spray coat or more than 1.0 mil per
single spray pass typically indicates the paint is not being applied wet enough to properly flow out
and must be avoided.

3.3.5 System No. 3-A-Z

Apply paint by spray to an average dry film thickness of a minimum of 6.5 mils for the completed
system, and a thickness at any spot of not be less than 5.5 mils. The dry film thickness of the zinc-rich
coat must be approximately 2.5 mils with no spot less than 2.0 mils. The thickness of the V-766E mid
coat must be sufficient to completely hide the primer. Specified film thickness, including the
prescribed total, must be attained in any event, and any extra coats needed to attain specified
thickness must be applied at no additional cost to the Owner. Attaining of the specified film thickness
in fewer than the prescribed number of coats or spray passes will be acceptable provided heavier
applications do not cause pinholes, bubbles, blisters, or voids in the dried film. The application of
more than 2.0 mils (dry film thickness) per double spray coat or more than 1.0 mil per single spray
pass of nonzinc paint typically indicates the paint is not being applied wet enough to properly flow
out and must be avoided.

3.3.6 System No. 4

Apply paint by spray applied to an average dry film thickness of a minimum of 7.5 mils for the
completed system, with a thickness at any spot of not less than 6.0 mils. The specified total film
thickness must be attained in any event, and additional coats needed to attain the specified thickness
must be applied at no additional cost to the Owner. Attaining the specified film thickness in fewer
than the prescribed number of coats or spray passes will be acceptable provided heavier applications
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do not cause pinholes, bubbles, blisters, or voids in the dried film. The application of more than 2.0
mils (dry film thickness) per double spray coat or more than 1.0 mil per single spray pass of nonzinc

paint typically indicates the paint is not being applied wet enough to properly flow out and must be
avoided.

3.3.7 System No. 5-A-Z

Apply paint by spray to an average dry film thickness of a minimum of 6.5 mils for the completed
system with the thickness at any spot is not less than 5.0 mils. The approximate dry film thickness
after application of the first and second double spray coats must be 2.5 and 4.0 mils, respectively.
The zinc primer must not be less than 2.0 mils at any spot. The specified film thickness must be
attained in any event, and any additional coats needed to attain specified thickness must be applied
at no additional cost to the Owner. Attaining the specified film thickness in fewer than the prescribed
number of coats or spray passes will be acceptable provided heavier applications do not cause
pinholes, bubbles, blisters, or voids in the dried film. The application of more than 2.0 mils (dry film
thickness) per double spray coat or more than 1.0 mil per single spray pass of nonzinc paint typically
indicates the paint is not being applied wet enough to properly flow out and must be avoided.

3.3.8 System No. 5-C-Z

Apply paint by spray to an average dry film thickness of a minimum of 7.0 mils for the completed
system, and the thickness at any spot of not less than 5.5 mils. The dry film thickness of the zinc-rich
coat must be approximately 2.5 mils with the thickness at any spot not less than 2.0 mils. Specified
film thickness, including the prescribed total, must be attained in any event, and any extra coats
needed to attain specified thickness must be applied at no additional cost to the Owner. Attaining of
the specified film thickness in fewer than the prescribed number of coats or spray passes will be
acceptable provided heavier applications do not cause pinholes, bubbles, blisters, or voids in the
dried film. The application of more than 2.0 mils (dry film thickness) per double spray coat or more
than 1.0 mil per single spray pass of nonzinc paint typically indicates the paint is not being applied wet
enough to properly flow out and must be avoided.

3.3.9 System No. 5-D

Apply paint by spray to an average dry film thickness of a minimum of 7.5 mils for the completed
system, with the thickness at any spot of not be less than 6.0 mils. The specified total film thickness
must be attained in any event, and any additional coats needed to attain specified thickness must be
applied at no additional cost to the Owner. Attaining the specified film thickness in fewer than the
prescribed number of coats or spray passes will be acceptable provided heavier applications do not
pinholes, bubbles, blisters, or voids in the dried film. The application of more than 2.0 mils (dry film
thickness) per double spray coat or more than 1.0 mils per single spray pass of nonzinc paint typically
indicates the paint is not being applied wet enough to properly flow out and must be avoided.

3.3.10 System No. 5-E-Z

Apply paint by spray to an average dry film thickness of a minimum of 7.0 mils for the completed
system, with the thickness at any spot of not be less than 5.5 mils. The dry film thickness of the zinc-
rich primer must be approximately 2.5 mils with no spot less than 2.0 mils. The specified film
thickness must be attained in any event, and any extra coats needed to attain the specified thickness
must be applied at no additional cost to the Owner. Attaining the specified film thickness by applying
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fewer than the prescribed number of coats or spray passes will be acceptable provided heavier
applications do not cause pinholes, bubbles, blisters, or voids in the dried film. The application of
more than 2.0 mils (dry film thickness) per double spray coat nor more than 1.0 mil per single spray
pass of nonzinc paint typically indicates the paint is not being applied wet enough to properly flow
out and must be avoided.

3.3.11 System No. 6

Apply paint by spray or brush with a minimum of two coats to provide a minimum total thickness at
any spot of 16 mils. Any spot having an excess of coal tar paint, here defined as more than 20 mils in
a single coat or 35 mils in multiple coats must be repaired by sanding, grinding or abrasive blasting
the excess material from the surface and reapplying the coatings to the above specified
requirements. The specified film thickness must be attained in any event, and any additional (beyond
two) coats needed to attain specified thickness must be applied at no additional cost to the Owner.

3.3.12 System No. 6-A-Z

Apply epoxy zinc-rich primer 19C in accordance with the manufacturer's directions in two single, half-
lapped spray coats to an average dry film thickness of a minimum of 3.0 mils. The thickness at any
spot must not be less than 2.5 mils or greater 6 mils for the primer. After a minimum drying period of
6 hours and no more than 96 hours, apply at least two coats of coal tar epoxy paint to provide a
minimum thickness at any spot of 16 mils for the completed system. Any spot having an excess of
coal tar paint, here defined as more than 20 mils in a single coat or 35 mils in multiple coats must be
repaired by sanding, grinding or abrasive blasting the excess material from the surface and reapplying
the coatings to the above specified requirements. If the epoxy zinc-rich paint has been applied in the
shop or otherwise has been permitted to cure for longer than 96 hours, it must be abraded and
recoated with an additional thin tack coat of the zinc-rich paint, which in turn must be overcoated
within 96 hours with the first coat of coal tar-epoxy paint. The specified film thicknesses must be
attained in any event, and any additional coats needed to attain specified thickness must be applied
at no additional cost to the Owner.

3.3.13 System No. 7

Apply a special primer under the coal tar-based paint only if/as recommended by the coating
manufacturer. The materials must be heavily applied by brush or with heavy-duty spray equipment at
a coverage rate that will give a minimum total dry film thickness of 20 mils at any spot for the
completed system. The paint must not be thinned unless recommended by the manufacturer. If
brushed, the final strokes must be at right angles to those of the preceding coat. Comply with the
manufacturer's recommendations regarding the application and drying time between coats.

3.3.14 System No. 8

Mix and apply the coating in accordance with the manufacturer's written instructions. The coating
must be applied in one or more coats to achieve an average dry film thickness of a minimum of 12
mils. Minimum thickness at any spot must be not less than 9 mils. Roller application is preferred.
Application to vertical surfaces by airless spray may be performed provided all condensed water
droplets are removed by wiping with a terry cloth towel immediately prior to spray application.
Application to horizontal surfaces or surfaces otherwise covered by standing or running water must
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be by roller. Brush application must be limited to inside corners, bolt heads and other surface
irregularities that are difficult to coat by roller. Apply subsequent coats in the shortest recommended
recoat interval. Comply with all manufacturer's recommendations regarding ambient and surface
temperatures during application and curing of the coating.

3.3.15 System No. 10

Apply the paint in accordance with the manufacturer's recommendations to a minimum average dry
film thickness of 5 mils with a thickness at any spot of not less than 4.0 mils. The specified film
thickness may be obtained in a single coat provided this is allowed by manufacturer's
recommendations and provided this does not result in improper cure or result in the development of
mud cracking or other film defects.

3.3.16 System No. 12

Wash galvanized surfaces to expose damaged areas. Clean mars and breaks in the galvanized coating
by hand or power tool to remove all corroded substrate. Touch up the damaged areas with two coats
of SSPC Paint 20, Type Il.

3.3.17 System 16-A

Brush or spray the first coat in the shop or field as indicated. Touch up the coating in the field as
necessary to maintain its integrity at all times. Apply the second and third coats in the field. Procure
all materials from the same coating manufacturer and apply each coat in accordance with the
manufacturer's written instructions. The finish color must be as indicated. Do not apply paint to
running surfaces of bearings and machinery. Remove pipe-threading and cutting compounds by
solvent washing prior to application of paint to pipe surfaces.

3.3.18 System No. 17
Except as otherwise required, apply the same finish paint to all metal ductwork, conduit, pipe,
radiators, grilles, louvers, pull boxes, and exposed surfaces of miscellaneous embedded metalwork as

is applied to adjacent ceilings or walls provided that:

a. The coat of MPI 50 may be omitted on metal surfaces primed with a shop or field coat of metal
priming paint.

b.  On bare ferrous surfaces and wood replaces the coat of MPI 50 with a coat of MPI 46.

c.  Solvents clean all galvanized and other nonferrous metal surfaces in accordance with SSPC SP 1
and prime with SSPC Paint 41 in place of the MPI 50 coat.

3.3.19 System No. 18
Thin oil-based alkyd paints using only odorless mineral spirits (ASTM D235). Except as otherwise

required, finish all metal ductwork, conduit, pipe, radiators, grilles, louvers, pull boxes, and exposed
surfaces of miscellaneous embedded metalwork the same as adjacent ceilings or walls provided that:
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a. The coat of MPI 46 or MPI 50 may be omitted on metal surfaces primed with a shop or field coat
of metal priming paint.

b.  Prime all bare ferrous surfaces with MPI 46.

c.  Clean all galvanized and other nonferrous metal surfaces in accordance with SSPC SP 1 and
prime with SSPC Paint 41 in place of MPI 46 or MPI 50.

3.3.20 System No. 21

Apply the paint in a minimum of two single coats to produce an average dry film thickness totaling 6.0
mils with no less than 5.0 mils at any spot. No individual coat may be more than 6.0 mils at any point.
Apply MIL-DTL-24441 in compliance with the manufacturer's recommendations regarding type of
thinner, amount of thinning, and required induction time. The drying time between coats must not
be less than 8 hours nor more than 96 hours.

3.3.21 System No. 21-A-Z

Apply the epoxy zinc-rich paint 19C in two single half-lapped spray coats to an average dry film
thickness of a minimum of 3.0 mils and a thickness at any spot of not less than 2.5 mils or greater
than 6.0 mils. After a drying period of not less than 6 hours or more than 96 hours, apply at least two
coats of epoxy polyamide paint to produce an average dry film thickness totaling 12 mils and a
thickness at any spot of not less than 10 mils. If the epoxy zinc-rich paint has been applied in the shop
or otherwise has been permitted to cure for longer than 96 hours, it must be abraded and recoated
with an additional thin tack coat of the zinc-rich paint, which in turn must be overcoated within 96
hours with the first coat of the epoxy polyamide paint. Apply MIL-DTL-24441 in accordance with the
manufacturer's recommendations regarding type of thinner, amount of thinning, and required
induction time. The drying time between non-zinc coats must not be less than 12 hours nor more
than 96 hours.

3.3.22 System No. 22

Apply the floor coating system MPI 212 in accordance with the manufacturer's written instructions. It
must be a multi-coat system with the dry film thickness per coat as recommended by the
manufacturer.

3.3.23 System No. 23-A-Z

Apply the coating system in accordance with the manufacturer's written instructions. It must be a 3-
coat system plus an additional stripe coat applied by brush to all edges, corners, welds, fasteners, and
other surface irregularities. Allow the stripe coat to dry as recommended by the manufacturer, prior
to the application of the first full coat. Application of the system in less than three coats will not be
accepted. Procure all materials from the same coating manufacturer. The individual paints
comprising the system must have been tested and passed all requirements of the applicable SSPC
standards. SSPC Paint 38 topcoat must meet the requirements of Accelerated Weathering Level 3.
Apply the coatings by spray in accordance with the manufacturer's written instructions. Limited use
of brush and roller application is permitted provided the specified film thicknesses are achieved.
Comply with the manufacturer's recommendations regarding mixing and thinning requirements, and
pot life requirements, dry film thickness per coat and minimum and maximum dry time between
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coats. Do not use coating material that has thickened appreciably. Areas of bubbling noted upon
curing of any individual coat must be removed by sanding or screening, the edges feathered, and the
coat reapplied to the repaired areas before a subsequent coat is applied.

3.3.24 System No. 23-B-Z

Apply the coating system in accordance with the manufacturer's written instructions. It must be a 3-
coat system plus an additional stripe coat applied by brush to all edges, corners, welds, fasteners, and
other surface irregularities. Allow the stripe coat to dry as recommended by the manufacturer, prior
to the application of the first full coat. Procure all materials from the same coating manufacturer.
The individual paints comprising the system must have been tested and passed all requirements of
the applicable SSPC standards. SSPC Paint 41 must be modified with coal tar pitch. Apply the coatings
by spray in accordance with the manufacturer's written instructions. Limited use of brush and roller
application is permitted provided the specified film thicknesses are achieved. Comply with the
manufacturer's recommendations regarding mixing and thinning requirements, and pot life
requirements, dry film thickness per coat and minimum and maximum dry time between coats. Do
not use coating material that has thickened appreciably. Areas of bubbling noted upon curing of any
individual coat must be removed by sanding or screening, the edges feathered, and the coat reapplied
to the repaired areas before a subsequent coat is applied.

3.3.25 System No. 23-C-Z

Apply the coating system in accordance with the manufacturer's written instructions. It must be a 3-
coat system plus an additional stripe coat applied by brush to all edges, corners, welds, fasteners, and
other surface irregularities. Allow the stripe coat to dry as recommended by the manufacturer, prior
to the application of the first full coat. Procure all materials from the same coating manufacturer.
The individual paints comprising the system must have been tested and passed all requirements of
the applicable standards. Apply the coatings by spray in accordance with the manufacturer's written
instructions. Limited use of brush and roller application is permitted provided the specified film
thicknesses are achieved. Comply with the manufacturer's recommendations regarding mixing and
thinning requirements, and pot life requirements, dry film thickness per coat and minimum and
maximum dry time between coats. Do not use coating material that has thickened appreciably. Areas
of bubbling noted upon curing of any individual coat must be removed by sanding or screening, the
edges feathered, and the coat reapplied to the repaired areas before a subsequent coat is applied.

3.3.26 System No. 23-D

Apply the coating system in accordance with the manufacturer's written instructions. It must be a 3-
coat system plus an additional stripe coat applied by brush to all edges, corners, welds, fasteners, and
other surface irregularities. Allow the stripe coat to dry as recommended by the manufacturer, prior
to the application of the first full coat. The aluminum pigmented topcoat will not meet the SSPC Paint
Procure all materials from the same coating manufacturer. The individual paints comprising the
system must have been tested and passed all requirements of the applicable SSPC standards. [The
first coat of the overcoat system must be applied by brush or roller to those areas where power tool
cleaning exposed the steel substrate. The second coat of the overcoat system must also be applied
by brush or roller to those areas that received a first coat of paint as well as any area where power
tool cleaning or power washing removed the old topcoat. The final coat of the overcoat system must
be applied to the entire surface by spray, brush, or roller.] [Application must be by spray. Limited use
of brush and roller application is permitted provided the specified film thicknesses are achieved.]
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[Application must be by spray, brush, or roller.] Comply with the manufacturer's recommendations
regarding mixing and thinning requirements, and pot life requirements, dry film thickness per coat
and minimum and maximum dry time between coats. Do not use coating material that has thickened
appreciably. Areas of bubbling noted upon curing of any individual coat must be removed by sanding
or screening, the edges feathered, and the coat reapplied to the repaired areas before a subsequent
coat is applied.

3.3.27 System No. 23-E

Apply the coating system in accordance with the manufacturer's written instructions. It must be a 2-
coat system. Application of the system in less than two coats will not be accepted. Procure all
materials from the same coating manufacturer. The individual paints comprising the system must
have been tested and passed all requirements of the applicable SSPC standards. Application must be
by spray, brush, or roller in accordance with the manufacturer's written instructions. Comply with the
manufacturer's recommendations regarding mixing and thinning requirements, and pot life
requirements, dry film thickness per coat and minimum and maximum dry time between coats. Do
not use coating material that has thickened appreciably. Areas of bubbling noted upon curing of any
individual coat must be removed by sanding or screening, the edges feathered, and the coat reapplied
to the repaired areas before a subsequent coat is applied.

3.3.28 System No. 23-F-Z

Apply the coating system in accordance with the manufacturer's written instructions. It must be a 3-
coat system plus an additional stripe coat applied by brush to all edges, corners, welds, fasteners, and
other surface irregularities. Allow the stripe coat to dry as recommended by the manufacturer, prior
to the application of the first full coat. Procure all materials from the same coating manufacturer.
The individual paints comprising the system must have been tested and pass all of the requirements
of the applicable SSPC standards. Apply the coatings by spray in accordance with the manufacturer's
written instructions. Limited use of brush and roller application is permitted provided the specified
film thicknesses are achieved. Comply with the manufacturer's recommendations regarding mixing
and thinning requirements, and pot life requirements, dry film thickness per coat and minimum and
maximum dry time between coats. Do not use coating material that has thickened appreciably. Areas
of bubbling noted upon curing of any individual coat must be removed by sanding or screening, the
edges feathered, and the coat reapplied to the repaired areas before a subsequent coat is applied.

3.3.29 Protection of Nonpainted Items and Cleanup
Maintain walls, equipment, fixtures and all other items in the vicinity of the surfaces being painted
free from damage by paint or painting activities. Promptly repair any paint spillage and painting
activity damage.

3.4 INSPECTION
Surface preparation and painting inspections must be conducted by an inspector certified as meeting
one of the following designations: SSPC-PCI Level 2, NACE-CIP Level 2. The inspector will inspect, and

document all work phases and operations on a daily basis and submit daily Inspection Reports. As a
minimum the daily report must contain the following:
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a. Inspections performed, including the area of the structure involved and the results of the

inspection.
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b. Surface preparation operations performed, including the area of the structure involved, the
mode of preparation, the kinds of solvent, abrasive, or power tools employed, and whether
contract requirements were met.

c.  Thinning operations performed, including thinners used, batch numbers, and thinner/paint
volume ratios.

d. Application operations performed, including the area of the structure involved, mode of
application employed, ambient temperature, substrate temperature, dew point, relative
humidity, type of paint with batch numbers, elapsed time between surface preparation and
application, elapsed time for recoat, condition of underlying coat, number of coats applied, and
if specified, measured dry film thickness or spreading rate of each new coating.

3.5 PAINTING SCHEDULES

SYSTEM NO. 1

Items or surfaces to be coated:

SURFACE PREPARATION

PAINT SYSTEM

Alternate 1: Power tool or brush-off blast cleaning

SSPC PS 26.00 Type Il

Alternate 2: Commercial blast cleaning

SSPC PS 26.00 Type |

SYSTEM NO. 3
Items or surfaces to be coated:
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT
PREPARATION

White metal blast
cleaning

White Vinyl V-766E
(double spray coat)

Gray Vinyl V-766E
(double spray coat)

Aluminum Vinyl V-
102E (double
spray coat)

Aluminum Vinyl V-102E
(double spray coat)
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SYSTEM NO. 3-A-Z

Items or surfaces to be coated:

SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT

PREPARATION

White metal blast
cleaning

Vinyl zinc-rich VZ-
108D (double spray
coat)

White Vinyl V-766E
(double spray coat)

Aluminum Vinyl V-
102E (double
spray coat)

Aluminum Vinyl V-102E
(double spray coat)

SYSTEM NO. 4
Items or surfaces to be coated:
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT 5th COAT
PREPARATION
White metal White Vinyl V- |Gray Vinyl V- White Vinyl V- |Gray Vinyl V- Gray Vinyl V-766E
blast cleaning |766E (double 766E (double 766E (double  |766E (double (double spray
spray coat) spray coat) spray coat) spray coat) coat)
SYSTEM NO. 5-A-Z
Items or surfaces to be coated:
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT
PREPARATION

White metal blast
cleaning

Vinyl zinc-rich VZ-
108D (double spray
coat)

White Vinyl V-766E
(double spray coat)

Black Vinyl V-103C
(double spray
coat)

Black Vinyl V-103C
(double spray coat)
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SYSTEM NO. 5-C-Z

Items or surfaces to be coated:

SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT

PREPARATION

White metal blast
cleaning

Vinyl zinc-rich VZ-
108D (double spray
coat)

Dark Red Oxide
Vinyl V-106D
(double spray coat)

Light Red Oxide
Vinyl V-106D
(double spray
coat)

Dark Red Oxide Vinyl V-
106D (double spray
coat)

SYSTEM NO. 5-D

Items or surfaces to be coated:

SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT 5th COAT
PREPARATION
White metal Dark Red oxide [Light Red oxide |Dark Red oxide |Light Red oxide |Dark Red oxide
blast cleaning  |Vinyl V-106D Vinyl V-106D Vinyl V-106D Vinyl V-106D Vinyl V-106D
(double spray  |(double spray |(double spray |(double spray |(double spray
coat) coat) coat) coat) coat)
SYSTEM NO. 5-E-Z
Items or surfaces to be coated:
SURFACE 1st COAT 2nd COAT 3rd COAT 4th COAT
PREPARATION
White metal blast |Vinyl zinc-rich VZ- |Gray Vinyl V-766E |White Vinyl V- Gray Vinyl V-766E

cleaning

108D (double spray
coat)

(double spray coat)

766E (double
spray coat)

(double spray coat)
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SYSTEM NO. 6

Items or surfaces to be coated:

SURFACE PREPARATION (1st COAT 2nd COAT 3rd COAT

White metal blast
cleaning

Coal tar epoxy C-200A
(black)

Coal tar epoxy C-200A
(black)

Coal tar epoxy C-200A
(black) (if needed to
attain required thickness)

SYSTEM NO. 6-A-Z

Items or surfaces to be coated:

SURFACE PREPARATION

1st & 2nd COAT

3rd COAT

4th COAT

White metal blast
cleaning

MIL-DTL-24441/19C

Coal tar epoxy C-200A
(black)

Coal tar epoxy C-200A
(black)

SYSTEM NO. 7

Items or surfaces to be co

ated:

SURFACE PREPARATION

1st COAT

2nd COAT

3rd COAT

Alternate 1: Power tool
or brush-off blast
cleaning

SSPC Paint 33

SSPC Paint 33

SSPC Paint 33

Alternate 2: Commercial
blast cleaning

SSPC Paint 33

SSPC Paint 33

SSPC Paint 33

SYSTEM NO. 8

Items or surfaces to be co

ated:

SURFACE PREPARATION

1st COAT

2nd COAT

White metal blast cleaning

3130

Paint (for wet surfaces) CID A-A-

Additional coats as recommended
by the manufacturer
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SYSTEM NO. 10

Items or surfaces to be coated:

SURFACE PREPARATION

1st COAT

2nd COAT

White metal blast cleaning

SSPC Paint 20 Type I-B or I-C

SSPC Paint 20 Type I-B or I-C

SYSTEM NO. 12

Items or surfaces to be coated:

SURFACE PREPARATION

1st COAT

2nd COAT

Refer to paragraph SYSTEM NO.
12

SSPC Paint 20 Type Il

SSPC Paint 20 Type Il

SYSTEM NO.16-A

SURFACEPREPARATION |[1st COAT 2nd COAT 3rd COAT
As specified for each type(MPI 23 MPI 9 MPI 9
of surface
SYSTEM NO. 17
Items or surfaces to be coated:
SURFACE 1st COAT 2nd COAT 3rd COAT
PREPARATION
As specified for each MPI 50 [MPI 114][MPI [MP1 114][MPI 54][MPI

type of surface

54][MPI 52][MPI 53]

52][MPI 53]
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SYSTEM NO. 18
Items or surfaces to be coated: -
SURFACE PREPARATION |1st COAT 2nd COAT 3rd COAT
As specified for each type|[MPI 46][MPI 50] [MPI1 48][MPI 47][MPI [MPI 48][MPI 47]1[MPI
of surface 51][MPI 49] 51][MPI 49]
SYSTEM NO. 21
Items or surfaces to be coated:
SURFACE PREPARATION 1st & 2nd COAT 3rd COAT

As specified for each type of MIL-DTL-24441, Sheet : as needed to obtain specified
surface Color No. thickness
SYSTEM NO. 21-A-Z
Items or surfaces to be coated:
SURFACE PREPARATION |1st & 2nd COAT 3rd & 4th COAT 5th COAT

As specified for each type
of surface

MIL-DTL-24441/19C

MIL-DTL-24441, Sheet

, Color No.

as needed to obtain
specified thickness

SYSTEM NO. 22

Items or surfaces to be

coated:

SURFACE PREPARATION

COATING SYSTEM

As specified by manufacturer

MPI 212

Painting: Hydraulic Structures

Section 09 97 02

Page 48






Phase Il Repairs to Lake Manatee Dam July 2021
SYSTEM NO. 23-A-Z

Items or surfaces to be coated:

SURFACE PREPARATION |1st COAT 2nd COAT 3rd COAT

White metal blast
cleaning

SSPC Paint 40 Type Il

SSPC Paint 41

SSPC Paint 38 Finish color:

SYSTEM NO. 23-B-Z

Items or surfaces to be coated:

SURFACE PREPARATION

1st COAT

2nd COAT

3rd COAT

White metal blast
cleaning

SSPC Paint 40 Type Il

SSPC Paint 41 with coal
tar pitch

SSPC Paint 41 with coal
tar pitch

SYSTEM NO. 23-C-Z

Items or surfaces to be co

ated:

SURFACE PREPARATION

1st COAT

2nd COAT

3rd COAT

Commercial blast
cleaning

SSPC Paint 40 Type Il

MIL-PRF-85285 Type IV
Finish color:

MIL-PRF-85285 Type IV
Finish color: as

necessary for complete
hiding

SYSTEM NO. 23-D Alternate 1

Items or surfaces to be co

ated:

SURFACE PREPARATION

1st COAT

2nd COAT

3rd COAT

Power tool clean and
power wash

SSPC Paint 41

SSPC Paint 41 Finish
color:

SSPC Paint 41 Finish color:
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SYSTEM NO. 23-D Alternate 2

Items or surfaces to be coated:

SURFACE PREPARATION |1st COAT 2nd COAT 3rd COAT

Power tool clean

SSPC Paint 41

SSPC Paint 41 Finish
color:

SYSTEM NO. 23-D Alternate 3

Items or surfaces to be coated:

SURFACE PREPARATION |1st COAT

2nd COAT

3rd COAT

SSPCSP 16

SSPC Paint 41

SSPC Paint 41 Finish
color:

SYSTEM NO. 23-E

Items or surfaces to be coated:

SURFACE PREPARATION

1st COAT

2nd COAT

Alternate 1: Power tool clean

SSPC Paint 41

SSPC Paint 41 Finish color:

Alternate 2: Brush-off clean

SSPC Paint 41

SSPC Paint 41 Finish color:

SYSTEM NO. 23-F-Z

Items or surfaces to be coated:

SURFACE PREPARATION |1st COAT

2nd COAT

3rd COAT

Commercial blast
cleaning

SSPC Paint 40Type Il

SSPC Paint 41 with
Aluminum

SSPC Paint 41 with
Aluminum

-- End of Section --
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SECTION 310000
EARTHWORK
PART1 GENERAL
1.1 MEASUREMENT PROCEDURES
1.1.1 Excavation

The unit of measurement for excavation and borrow will be the cubic yard, computed by the average
end area method from cross sections taken before and after the excavation and borrow operations,
including the excavation for ditches, gutters, and channel changes, when the material is acceptably
utilized or disposed of as herein specified. The measurements will include authorized excavation of
rock (except for piping trenches that is covered below), authorized excavation of unsatisfactory
subgrade soil, and the volume of loose, scattered rocks and boulders collected within the limits of the
work; allowance will be made on the same basis for selected backfill ordered as replacement. The
measurement will not include the volume of subgrade material or other material that is scarified or
plowed and reused in-place and will not include the volume excavated without authorization or the
volume of any material used for purposes other than directed. The volume of overburden stripped
from borrow pits and the volume of excavation for ditches to drain borrow pits, unless used as
borrow material, will not be measured for payment. The measurement will not include the volume of
any excavation performed prior to the taking of elevations and measurements of the undisturbed
grade.

1.1.2 Piping Trench Excavation

Measure trench excavation by the number of linear feet along the centerline of the trench and
excavate to the depths and widths specified for the particular size of pipe. Replace unstable trench
bottoms with a selected granular material. Include the additional width at manholes and similar
structures, the furnishing, placing and removal of sheeting and bracing, pumping and bailing, and all
incidentals necessary to complete the work required by this section.

1.1.3 Topsoil Requirements

Separate excavation, hauling, and spreading or piling of topsoil and related miscellaneous operations
will be considered subsidiary obligations of the Contractor, covered under the contract unit price for
excavation.

1.1.4 Overhaul Requirements

Allow the unit of measurement for overhaul to be the station-yard. The overhaul distance will be the
distance in stations between the center of volume of the overhaul material in its original position and
the center of volume after placing, minus the free-haul distance in stations. The haul distance will be
measured along the shortest route determined by the Owner’s Representative as feasible and
satisfactory. Do no measure or waste unsatisfactory materials for overhaul where the length of haul
for borrow is within the free-haul limits.
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1.1.5 Select Granular Material
Measure select granular material in place as the actual cubic yards replacing wet or unstable material
in trench bottoms [within the limits shown] [in authorized overdepth areas. Provide unit prices which
include furnishing and placing the granular material, excavation and disposal of unsatisfactory
material, and additional requirements for sheeting and bracing, pumping, bailing, cleaning, and other
incidentals necessary to complete the work.

1.2 PAYMENT PROCEDURES

Payment will constitute full compensation for all labor, equipment, tools, supplies, and incidentals
necessary to complete the work.

1.2.1 Classified Excavation

Classified excavation will be paid for at the contract unit prices per cubic yard for common or rock
excavation.

1.2.2 Piping Trench Excavation

Payment for trench excavation will constitute full payment for excavation and backfilling, [including
specified overdepth except in rock or unstable trench bottoms.

1.2.3 Unclassified Excavation

Unclassified excavation will be paid for at the contract unit price per cubic yard for unclassified
excavation.

1.2.4 Classified Borrow

Classified borrow will be paid for at the contract unit prices per cubic yard for common or rock
borrow.

1.2.5 Unclassified Borrow
Unclassified borrow will be paid for at the contract unit price per cubic yard for unclassified borrow.
1.3 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS (AASHTO)
AASHTO T 180 (2017) Standard Method of Test for Moisture-Density
Relations of Soils Using a 4.54-kg (10-lb) Rammer and a 457-
mm (18-in.) Drop
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ASTM INTERNATIONAL (ASTM)

ASTM C136

ASTM D1140

ASTM D1557

ASTM D1586

ASTM D2434

ASTM D2487

ASTM D2937

ASTM D4318

ASTM D4718

ASTM D6938

ASTM D7263

1.4 DEFINITIONS

1.4.1 Satisfactory Materials

July 2021

(2019) Standard Test Method for Sieve Analysis of Fine and
Coarse Aggregates

(2017) Standard Test Methods for Determining the Amount
of Material Finer than 75-um (No. 200) Sieve in Soils by
Washing

(2012; E 2015) Standard Test Methods for Laboratory
Compaction Characteristics of Soil Using Modified Effort
(56,000 ft-Ibf/ft3) (2700 kN-m/m3)

(2018) Standard Test Method for Standard Penetration Test
(SPT) and Split-Barrel Sampling of Soils

(1968; R 2006) Permeability of Granular Soils (Constant
Head)

(2017; E 2020) Standard Practice for Classification of Soils for
Engineering Purposes (Unified Soil Classification System)

(2017; E 2017; E 2018) Standard Test Method for Density of
Soil in Place by the Drive-Cylinder Method

(2017; E 2018) Standard Test Methods for Liquid Limit,
Plastic Limit, and Plasticity Index of Soils

(2015) Standard Practice for Correction of Unit Weight and
Water Content for Soils Containing Oversize Particles

(2017a) Standard Test Method for In-Place Density and
Water Content of Soil and Soil-Aggregate by Nuclear
Methods (Shallow Depth)

Standard Test Methods for Laboratory Determination of
Density and Unit Weight of Soil Specimens

Satisfactory materials comprise any materials classified by ASTM D2487 as GW, GP, GM, GP-GM, GW-
GM, SW, SP, SM, SW-SM, SC, SW-SC, SP-SM, SP-SC. Satisfactory materials for grading shall be
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reasonably free of organics, trash, or otherwise deleterious materials, and should have no particles
larger than 3 inches in any dimension.

1.4.2 Unsatisfactory Materials

Materials which do not comply with the requirements for satisfactory materials are unsatisfactory.
Unsatisfactory materials also include man-made fills; trash; refuse; backfills from previous
construction not meeting the classification of satisfactory materials; and material classified as
satisfactory which contains root and other organic matter or frozen material. Notify the Owner’s
Representative when encountering any contaminated materials.

1.4.3 Cohesionless and Cohesive Materials

Cohesionless materials include materials classified in ASTM D2487 as GW, GP, GP-GM, GW-GM, SW,
SP, SM, SW-SM, SP-SM. Cohesive materials include materials classified as GC, SC, ML, CL, MH, CH, SP-
SC, SW-SC. Materials classified as GM and SM will be identified as cohesionless only when the fines
are nonplastic. Perform testing, required for classifying materials, in accordance with ASTM D4318,
ASTM C136 and ASTM D1140.

1.4.4 Degree of Compaction

Degree of compaction required for materials placed in-the-dry, except as noted in the second
sentence, is expressed as a percentage of the maximum density obtained by the test procedure
presented in ASTM D1557 abbreviated as a percent of laboratory maximum density. Since ASTM
D1557 applies only to soils that have 30 percent or less by weight of their particles retained on the
3/4 inch sieve, express the degree of compaction for material having more than 30 percent by dry
weight of their particles retained on the 3/4 inch sieve as a percentage of the maximum density in
accordance with AASHTO T 180 and corrected with ASTM D4718/D4718M. To maintain the same
percentage of coarse material, use the "remove and replace" procedure as described in NOTE 8 of
Paragraph 7.2 in AASHTO T 180.

Materials placed during the void filling operation shall consist of SP or SP-SM soils that are pumped
using a sand/polymer/water slurry at a dry density measured using ASTM D2216-19 and ASTM
D7263-21. These void filling materials shall consist of SP or SP-SM soils and shall be pumped into the
voids using a slurry with a minimum dry density specified.

Materials placed underwater shall consist of cohesionless materials removed during the underwater
excavation process and without any organic materials such as construction debris, tree trunks,
branches, roots, etc. that are known to exist behind the southern approach wall and that may be
present behind the northern approach wall. Rip rap, large blocks of soil-cement, etc. that may be
present in the underwater excavated materials should be avoided for underwater backfilling if they
are larger than 9 inches in their largest dimension. Large backfill materials shall be spread throughout
the fill and placed in a manner to avoid direct contact with each other. Additional fill materials
necessary to achieve final grades shall consist of SP or SP-SM soils. All materials placed underwater as
engineered fill shall be placed in a manner to achieve the medium dense relative density specified as
measured by SPT testing following ASTM D1586/D1586M as demonstrated by the Contractors testing
firm.
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1.4.5 Topsoil

Material suitable for topsoil obtained from excavations is defined as: Natural, friable soil
representative of productive, well-drained soils in the area, free of subsoil, stumps, rocks larger than
one inch diameter, brush, weeds, toxic substances, and other material detrimental to plant growth.
Amend topsoil pH range to obtaina pH of 5.5to 7.

1.4.6 Hard/Unyielding Materials

Hard/Unyielding materials comprise weathered rock, dense consolidated deposits, or conglomerate
materials which are not included in the definition of "rock" with stones greater than 6 inches in any
dimension or as defined by the pipe manufacturer, whichever is smaller. These materials usually
require the use of heavy excavation equipment, ripper teeth, or jack hammers for removal.

1.4.7 Rock

Solid homogeneous interlocking crystalline material with firmly cemented, laminated, or foliated
masses or conglomerate deposits, neither of which can be removed without systematic drilling and
blasting, drilling and the use of expansion jacks or feather wedges, or the use of backhoe-mounted
pneumatic hole punchers or rock breakers; also large boulders, buried masonry, or concrete other
than pavement exceeding 1/2 cubic yard in volume. Removal of hard material will not be considered
rock excavation because of intermittent drilling and blasting that is performed merely to increase
production.

1.4.8 Unstable Material

Unstable materials are too wet to properly support utility pipes, conduits, appurtenant structure, or
embankment fills.

1.4.9 Select Structural Fill Material

1.4.9.1 General Requirements
Select structural fill materials shall consist of either cohesive or cohesionless materials as previously
defined. The liquid limit of such material must not exceed 35 percent when tested in accordance with
ASTM D4318. The plasticity index must not be greater than 12 percent when tested in accordance
with ASTM D4318, and not more than 35 percent by weight may be finer than No. 200 sieve when
tested in accordance with ASTM D1140

1.5 SYSTEM DESCRIPTION
Subsurface soil boring logs in the vicinity of the service spillway are provided in the Appendix along
with a Plan Sheet showing the approximate locations. These data represent the best subsurface

information available; however, variations may exist in the subsurface between boring locations.

1.5.1 Common Excavation

Earthwork Section 31 00 00 Page 6





Phase Il Repairs to Lake Manatee Dam July 2021

Includes common excavation with the satisfactory removal and disposal of all materials not classified
as rock excavation.

1.5.1.2 Rock Excavation

Submit notification of encountering rock in the project. Include rock excavation with blasting,
excavating, grading, disposing of material classified as rock, and the satisfactory removal and disposal
of boulders 1/2 cubic yard or more in volume; solid rock; rock material that is in ledges, bedded
deposits, and unstratified masses, which cannot be removed without systematic drilling and blasting;
firmly cemented conglomerate deposits possessing the characteristics of solid rock impossible to
remove without systematic drilling and blasting; and hard materials (see Definitions). Include the
removal of any concrete or masonry structures, except pavements, exceeding 1/2 cubic yard in
volume that may be encountered in the work in this classification.

If at any time during excavation, including excavation from borrow areas, the Contractor encounters
material that may be classified as rock excavation, uncover such material and notify the Owner’s
Representative. Do not proceed with the excavation of this material until the Owner’s Representative
has classified the materials as common excavation or rock excavation and has taken cross sections as
required. Failure on the part of the Contractor to uncover such material, notify the Owner’s
Representative, and allow ample time for classification and cross sectioning of the undisturbed
surface of such material will cause the forfeiture of the Contractor's right of claim to any classification
or volume of material to be paid for other than that allowed by the Owner’s Representative for the
areas of work in which such deposits occur.

1.5.2 Dewatering Work Plan
Submit procedures for accomplishing dewatering work for review by the Owner’s Representative.
1.6 SUBMITTALS
Owner approval is required for submittals with a “G” or “S” classification. Submittals not having a “G”
or “S” classification are for information only. When used, a code following the “G” classification
identifies the office that will review the submittal for the Owner. Submit the following in accordance
with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals
Shoring; G
Dewatering Work Plan; G
Environmental Management Plan; G
Construction Quality Management Plan; G
Material Management Plan; G

SD-03 Product Data

Utilization of Excavated Materials; G
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Opening of any Excavation or Borrow Pit
Shoulder Construction

SD-06 Test Reports
Testing
Borrow Site Testing

Within 24 hours of conclusion of physical tests, submit 3copies of test results, including
calibration curves and results of calibration tests.

SD-07 Certificates
Testing
PART 2 PRODUCTS
2.1 REQUIREMENTS FOR OFFSITE SOILS

Offsite soils are not planned for backfilling operations on the site. Test offsite soils brought in for use
as backfill for Total Petroleum Hydrocarbons (TPH), Benzene, Toluene, Ethyl Benzene, and Xylene
(BTEX) and full Toxicity Characteristic Leaching Procedure (TCLP) including ignitability, corrosivity and
reactivity. Backfill shall contain a maximum of 100 parts per million (ppm) of total petroleum
hydrocarbons (TPH) and a maximum of 10 ppm of the sum of Benzene, Toluene, Ethyl Benzene, and
Xylene (BTEX) and shall pass the TCPL test. Determine TPH concentrations by using EPA 600/4-79/020
Method 418.1. Determine BTEX concentrations by using EPA SW-846.3-3 Method 5030/8020.
Perform TCLP in accordance with EPA SW-846.3-3 Method 1311. Provide Borrow Site Testing for TPH,
BTEX and TCLP from a composite sample of material from the borrow site, with at least one test from
each borrow site. Do not bring material onsite until tests have been approved by the Owner’s
Representative.

2.2 BURIED WARNING AND IDENTIFICATION TAPE

Provide [polyethylene plastic] [and] [metallic core or metallic-faced, acid- and alkali-resistant,
polyethylene plastic] warning tape manufactured specifically for warning and identification of buried
utility lines. Provide tape on rolls, 3 inches minimum width, color coded as specified below for the
intended utility with warning and identification imprinted in bold black letters continuously over the
entire tape length. Warning and identification to read, “CAUTION, BURIED (intended service) LINE
BELOW” or similar wording. Provide permanent color and printing, unaffected by moisture or soil.

Warning Tape Color Codes
Red Electric
Yellow Gas, Oil; Dangerous Materials
Orange Telephone and Other Communications
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Blue Water Systems
Green Sewer Systems

2.2.1 Detectable Warning Tape for Non-Metallic Piping

Provide polyethylene plastic tape conforming to the width, color, and printing requirements specified
above, with a minimum thickness of 0.004 inch, and a minimum strength of 1500 psi lengthwise and
1250 psi crosswise. Manufacture tape with integral wires, foil backing, or other means of enabling
detection by a metal detector when tape is buried up to 3 feet deep. Encase metallic element of the
tape in a protective jacket or provide with other means of corrosion protection.

2.3 DETECTION WIRE FOR NON-METALLIC PIPING
Insulate a single strand, solid copper detection wire with a minimum of 12 AWG.
2.4 MATERIAL FOR RIP-RAP

Provide Bedding material, Grout, Filter fabric and rock conforming to Florida DOT for construction
indicated.

2.4.1 Bedding Material

Provide bedding material consisting of sand, gravel, or crushed rock, well graded, or poorly graded
with a maximum particle size of 2 inches. Compose material of tough, durable particles. Allow fines
passing the No. 200 standard sieve with a plasticity index less than six.

PART 3 EXECUTION
3.1 STRIPPING OF TOPSOIL

Where indicated or directed, strip topsoil to a depth sufficient to remove it. Spread topsoil on areas
already graded and prepared for topsoil or transported and deposited in stockpiles convenient to
areas that are to receive application of the topsoil later, or at locations indicated or specified. Keep
topsoil separate from other excavated materials, brush, litter, objectionable weeds, roots, stones
larger than 2 inches in diameter, and other materials that would interfere with planting and
maintenance operations. Stockpile in locations indicated any surplus of topsoil from excavations and
gradings.

3.2 GENERAL EXCAVATION

Perform excavation of every type of material encountered within the limits of the project to the lines,
grades, and elevations indicated and as specified. Perform the grading in accordance with the typical
sections shown and the tolerances specified in paragraph FINISHING. Transport satisfactory
excavated materials and place in fill or embankment within the limits of the work. Excavate
unsatisfactory materials encountered within the limits of the work below grade and replace with
satisfactory materials as directed. Include such excavated material and the satisfactory material
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ordered as replacement in excavation. Dispose surplus satisfactory excavated material not required
for fill and unsatisfactory excavated material as specified in paragraph DISPOSITION OF SURPLUS
MATERIAL. During construction, perform excavation and fill in a manner and sequence that will
provide proper drainage at all times. Excavate material required for fill or embankment in excess of
that produced by excavation within the grading limits from the borrow areas indicated or from other
approved areas selected by the Contractor as specified.

3.2.1 Ditches, Gutters, Channel Changes, and Key-In Trenches

Finish excavation of ditches, gutters, channel changes, and key-in trenches by cutting accurately to
the cross sections, grades, and elevations as provided in the project plans. Do not excavate ditches,
gutters, and key-in trenches below grades shown. Backfill the excessive open ditch or gutter
excavation with satisfactory, thoroughly compacted, material or with suitable stone or cobble to
grades shown. Dispose excavated material as shown or as directed, except in no case allow material
be deposited a maximum 4 feet from edge of a ditch. Maintain excavations free from detrimental
guantities of leaves, brush, sticks, trash, and other debris until final acceptance of the work.

3.2.2 Structural Seal Slabs, Concrete Overlays, and Secondary Concrete Seal Slabs

Make excavations to the lines, grades, and elevations shown, or as directed. Provide trenches and
foundation pits of sufficient size to permit the placement and removal of forms for the full length and
width of structure footings and foundations as shown. Clean rock or other hard foundation material
such as soil-mixed columns or jet grout columns of loose debris and cut to a firm, level, stepped, or
serrated surface. Remove loose disintegrated rock, soil cement, and thin strata. Do not disturb the
bottom of the excavation when concrete is to be placed in an excavated area. Do not excavate to the
final grade level until just before the concrete is to be placed.

3.2.3 Drainage

Provide for the collection and disposal of surface and subsurface water encountered during
construction. Completely drain construction site during periods of construction to keep soil materials
sufficiently dry. Construct storm drainage features (ponds/basins) at the earliest stages of site
development, and throughout construction grade the construction area to provide positive surface
water runoff away from the construction activity and/or provide temporary ditches, swales, and other
drainage features and equipment as required to maintain dry soils. When unsuitable working
platforms for equipment operation and unsuitable soil support for subsequent construction features
develop, remove unsuitable material and provide new soil material as specified herein. It is the
responsibility of the Contractor to assess the soil and ground water conditions presented by the plans
and specifications and to employ necessary measures to permit construction to proceed.

3.2.4 Dewatering

Control groundwater flowing toward or into excavations (including the cofferdam) to prevent
sloughing of excavation slopes and walls, boils, uplift and heave in the excavation and to eliminate
interference with orderly progress of construction. Do not permit French drains, sumps, ditches or
trenches within 3 feet of the foundation of any structure (structural seal slabs), except with specific
written approval, and after specific contractual provisions for restoration of the foundation area have
been made. Take control measures by the time the excavation reaches the water level in order to
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maintain the integrity of the in-situ material. Operate the dewatering system continuously until
construction work below existing water levels is complete. While the excavation (except the
cofferdam) is open, maintain the water level continuously, at least 1 feet below the working level.

While the cofferdam is dewatered, maintain the required water level continuously and as necessary
to complete the construction work. Submit performance records weekly. Measure and record
performance of dewatering system at same time each day by use of observation wells or piezometers
installed in conjunction with the dewatering system and total flow quantities. Relieve hydrostatic
head under the grout plug in the cofferdam to prevent uplift.

3.2.5 Trench Excavation Requirements

Excavate any required trenches to the dimensions as recommended by the manufacturer of the pipe
to be installed. Slope trench walls below the top of the pipe, or make vertical, and of such width as
recommended in the manufacturer's printed installation manual. Provide vertical trench walls where
no manufacturer's printed installation manual is available. Shore trench walls, cut back to a stable
slope as per OSHA Excavation standards, 29 Code of Federal Regulations (CFR) Part 1926, Subpart P,
or provide with equivalent means of protection for employees who may be exposed to moving
ground or cave in, as determined by the Contractor’s Safety Engineer or other competent person.
Excavate trench walls which are cut back to at least the angle of repose of the soil. Give special
attention to slopes which may be adversely affected by weather or moisture content. Do not exceed
the trench width below the pipe top of 24 inches plus pipe outside diameter (0.D.) for pipes of less
than 24 inches inside diameter, and do not exceed 36 inches plus pipe outside diameter for sizes
larger than 24 inches inside diameter. Where recommended trench widths are exceeded, provide
redesign, stronger pipe, or special installation procedures by the Contractor. The Contractor is
responsible for the cost of redesign, stronger pipe, or special installation procedures without any
additional cost to the Owner.

3.2.5.1 Bottom Preparation

Grade the bottoms of trenches accurately to provide uniform bearing and support for the bottom
guadrant of each section of the pipe. Excavate bell holes to the necessary size at each joint or
coupling to eliminate point bearing. Remove stones of 3 inch or greater in any dimension, or as
recommended by the pipe manufacturer, whichever is smaller, to avoid point bearing.

3.2.5.2 Removal of Unyielding Material

Where overdepth is not indicated and unyielding material is encountered in the bottom of the trench,
remove such material 6 inches below the required grade and replaced with suitable materials as
provided in paragraph BACKFILLING AND COMPACTION.

3.2.5.3 Removal of Unstable Material

Where unstable material is encountered in the bottom of the trench, remove such material to the
depth directed and replace it to the proper grade with select granular material as provided in
paragraph BACKFILLING AND COMPACTION. When removal of unstable material is required due to
the Contractor's fault or neglect in performing the work, the Contractor is responsible for excavating
the resulting material and replacing it without additional cost to the Owner.
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3.2.6 Underground Utilities

The Contractor is responsible for movement of construction machinery and equipment over pipes and
utilities during construction utility or subsurface construction. For work immediately adjacent to or
for excavations exposing a utility or other buried obstruction, excavate by hand. Start hand
excavation on each side of the indicated obstruction and continue until the obstruction is uncovered
or until clearance for the new grade is assured. Support uncovered lines or other existing work
affected by the contract excavation until approval for backfill is granted by the Owner’s
Representative. Report damage to utility lines or subsurface construction immediately to the
Owner’s Representative.

3.2.7 Structural Excavation

Ensure that footing subgrades (grade beams for structural seal slabs) have been compacted to at least
95% of the Modified Proctor maximum dry density in accordance with ASTM D1557 and that these
have been inspected and approved by the Owner’s Representative prior to concrete placement.

3.3 SELECTION OF BORROW MATERIAL

Select borrow material to meet the requirements and conditions of the particular fill or embankment
for which it is to be used. Obtain borrow material from the borrow areas as identified on the Plans
and within the limits of the project site selected by the Contractor or from approved private sources.
Unless otherwise provided in the contract, the Contractor is responsible for obtaining the right to
procure material, pay royalties and other charges involved, and bear the expense of developing the
sources, including rights-of-way for hauling from the owners. Borrow material from approved
sources on Owner-controlled land may be obtained without payment of royalties. Unless specifically
provided, do not obtain borrow within the limits of the project site without prior written approval.
Consider necessary clearing, grubbing, and satisfactory drainage of borrow pits and the disposal of
debris thereon related operations to the borrow excavation.

3.4 OPENING AND DRAINAGE OF EXCAVATION AND BORROW PITS

Notify the Owner’s Representative sufficiently in advance of the opening of any excavation or borrow
pit or borrow areas to permit elevations and measurements of the undisturbed ground surface to be
taken. Except as otherwise permitted, excavate borrow pits and other excavation areas providing
adequate drainage. Transport overburden and other spoil material to designated spoil areas or
otherwise dispose of as directed. Provide neatly trimmed and drained borrow pits after the
excavation is completed. Ensure that excavation of any area, operation of borrow pits, or dumping of
spoil material results in minimum detrimental effects on natural environmental conditions.

3.5 SHORING
3.5.1 General Requirements
Submit a Shoring and Sheeting plan for approval 15 days prior to starting work. Submit drawings and

calculations, certified by a registered professional engineer, describing the methods for shoring and
sheeting of excavations including the cofferdam. Finish shoring, including sheet piling and pile piling,
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and install as necessary to protect workmen, banks, adjacent paving, structures, and utilities. Remove
shoring, bracing, and sheeting as called for in the Plans or as excavations are backfilled, in a manner
to prevent caving.

3.6 GRADING AREAS

Where indicated, divide work into grading areas within which satisfactory excavated material will be
placed in embankments, fills, and required backfills. Do not haul satisfactory material excavated in
one grading area to another grading area except when so directed in writing. Place and grade
stockpiles of satisfactory and unsatisfactory and wasted materials as specified. Keep stockpiles in a
neat and well drained condition, giving due consideration to drainage at all times. Clear, grub, and
seal by rubber-tired equipment, the ground surface at stockpile locations; separately stockpile
excavated satisfactory and unsatisfactory materials. Protect stockpiles of satisfactory materials from
contamination which may destroy the quality and fitness of the stockpiled material. If the Contractor
fails to protect the stockpiles, and any material becomes unsatisfactory, remove and replace such
material with satisfactory material from approved sources.

3.7 FINAL GRADE OF SURFACES TO SUPPORT CONCRETE

Do not excavate to final grade until just before concrete is to be placed. Only use excavation methods
that will leave the soil-mixed and jet grout columns in a solid and unshattered condition. Roughen
the level surfaces, and cut the sloped surfaces, as indicated, into rough steps or benches to provide a
satisfactory bond.

3.8 GROUND SURFACE PREPARATION
3.8.1 General Requirements

For placement of engineered fill materials in-the-dry, involving the removal and replacement of
unsatisfactory material with satisfactory materials, as directed by the Owner’s Representative, in
surfaces to receive fill or in excavated areas, the following procedures shall be followed. Scarify the
surface to a depth of 6 inches before the fill is started. Plow, step, bench, or break up sloped surfaces
steeper than 1 vertical to 4 horizontal so that the fill material will bond with the existing material.
When subgrades are less than the specified density, scarify the ground surface to a minimum depth of
6 inches and recompact to at least 95% of the Modified Proctor maximum dry density in accordance
with ASTM D1557. When the subgrade is part fill and part excavation or natural ground, scarify the
excavated or natural ground portion to a depth of 12 inches and compact it as specified for the
adjacent fill.

For placement of engineered fills below the water surface, inspect the surface to receive the new fill
to assure that all deleterious materials such as construction debris, organic materials, large chunks of
soil cement (greater than 6 inches diameter) have been removed.

3.9 UTILIZATION OF EXCAVATED MATERIALS
Use satisfactory material removed from excavations, insofar as practicable, in the construction of

engineered fills, embankments, subgrades, shoulders, bedding (as backfill), and for similar purposes.
Dispose surplus satisfactory excavated material not required for fill and unsatisfactory excavated
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material as specified in paragraph DISPOSITION OF SURPLUS MATERIAL. Stockpile and use coarse
rock from excavations for constructing slopes or embankments adjacent to streams, or sides and
bottoms of channels and for protecting against erosion. Do not dispose excavated material to
obstruct the flow of any stream, endanger a partly finished structure, impair the efficiency or
appearance of any structure, or be detrimental to the completed work in any way.

3.10 BURIED TAPE AND DETECTION WIRE
3.10.1 Buried Warning and Identification Tape

Provide buried utility lines with utility identification tape. Bury tape 12 inches below finished grade;
under pavements and slabs, bury tape 6 inches below top of subgrade.

3.10.2 Buried Detection Wire

Bury detection wire directly above non-metallic piping at a distance not to exceed 12 inches above
the top of pipe. Extend the wire continuously and unbroken, from manhole to manhole. Terminate
the ends of the wire inside the manholes at each end of the pipe, with a minimum of 3 feet of wire,
coiled, remaining accessible in each manhole. Furnish insulated wire over its entire length. Install
wires at manholes between the top of the corbel and the frame and extend up through the chimney
seal between the frame and the chimney seal. For force mains, terminate the wire in the valve pit at
the pump station end of the pipe.

3.11 FILLING, BACKFILLING AND COMPACTION

Place fill and backfill beneath and adjacent to any and all type of structures, in successive horizontal
layers of loose material not more than 8 inches in depth, or in loose layers not more than 5 inches in
depth when using hand-operated compaction equipment. Compact to at least 95 percent of
Modified Proctor (D1557) maximum density, except as otherwise specified. Perform compaction in
such a manner as to prevent wedging action or eccentric loading upon or against the structure.
Moisture condition fill and backfill material to [a moisture content that will readily facilitate obtaining
the specified compaction][within range of +2 or -2 percent of optimum moisture content at the time
of compaction].

Prepare ground surface on which backfill is to be placed and provide compaction requirements for
backfill materials in conformance with the applicable portions of paragraphs GROUND SURFACE
PREPARATION. Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled
rollers, vibratory compactors, or other approved equipment.

Degree of compaction required for materials placed in-the-dry, except as noted in the second
sentence, is expressed as a percentage of the maximum density obtained by the test procedure
presented in ASTM D1557 abbreviated as a percent of laboratory maximum density. Since ASTM
D1557 applies only to soils that have 30 percent or less by weight of their particles retained on the
3/4 inch sieve, express the degree of compaction for material having more than 30 percent by dry
weight of their particles retained on the 3/4 inch sieve as a percentage of the maximum density in
accordance with AASHTO T 180 and corrected with ASTM D4718/D4718M. To maintain the same
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percentage of coarse material, use the "remove and replace" procedure as described in NOTE 8 of
Paragraph 7.2 in AASHTO T 180.

Materials placed during the void filling operation shall consist of SP or SP-SM soils that are pumped
using a sand/polymer/water slurry and dry density are measured using ASTM D2216-19 and ASTM
D7263-21. These void filling materials shall consist of SP or SP-SM soils and shall be pumped into the
voids using a slurry with a minimum dry density specified.

Materials placed in-the-wet shall consist of those removed during the underwater excavation process
consisting of SP or SP-SM materials with less than 5% organic materials such as construction debris,
tree trunks, branches, roots, etc. that are known to exist behind the southern approach wall and that
may be present behind the northern approach wall. Rip rap, large blocks of soil-cement, etc. that may
be present in the excavated materials should be avoided for underwater backfilling with a Dso less
than 9 inches in their largest dimension. Large backfill materials shall be spread throughout the fill
and placed in a manner to avoid direct contact with each other. Additional fill materials necessary to
achieve final grades shall consist of SP or SP-SM soils and shall be placed by pluviation through the
entire water column.

3.11.1 Trench Backfill
Backfill trenches to the grade shown.
3.11.1.1 Replacement of Unyielding Material

Replace unyielding material removed from the bottom of the trench with select granular material or
initial backfill material.

3.11.1.2 Replacement of Unstable Material

Replace unstable material removed from the bottom of the trench or excavation with select granular
material placed in layers not exceeding 6 inches loose thickness.

3.11.1.3 Final Backfill
Fill the remainder of the trench, except for special materials for roadways; with satisfactory material.
Place backfill material in loose lifts not exceeding 9 inches in thickness and compact to at least 95% of
the Modified Proctor maximum dry density (ASTM D1557).

3.12.1 Rip-Rap Construction
Construct rip-rap on filter fabric in accordance with Florida DOT 530-3 State Standard in the areas
indicated. Trim and dress indicated areas to conform to cross sections, lines and grades shown within
a tolerance of 0.1 foot.

3.12.1.2 Filter Fabric Placement

Spread filter fabric uniformly on prepared subgrade as indicated
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3.12.1.3 Stone Placement

Place rock for rip-rap on filter fabric to produce a well-graded mass with the minimum practicable
percentage of voids in conformance with lines and grades indicated. Distribute larger rock fragments,
with dimensions extending the full depth of the rip-rap throughout the entire mass and eliminate
"pockets" of small rock fragments. Rearrange individual pieces by mechanical equipment or by hand
as necessary to obtain the distribution of fragment sizes specified above-

3.13 EMBANKMENTS
3.13.1 Earth Embankments

Construct in-the-dry earth embankments from satisfactory materials free of organic material and
rocks with any dimension greater than 3 inches. Place the material in successive horizontal layers of
loose material not more than 9 inches in depth. Spread each layer uniformly on a soil surface that has
been moistened or aerated as necessary, and scarified or otherwise broken up so that the fill will
bond with the surface on which it is placed. After spreading, plow, disk, or otherwise break up each
layer; moisten or aerate as necessary; thoroughly mix; and compact to at least 95 percent of the
Modified Proctor maximum density. Backfill and fill material must be within the range of -2 to +2
percent of optimum moisture to facilitate obtaining the specified compaction.

Compaction requirements for the upper portion of earth embankments forming subgrade for
pavements are identical with those requirements specified in paragraph SUBGRADE PREPARATION.
Finish compaction by sheepsfoot rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory
compactors, or other approved equipment.

Construct in-the-wet embankments using SP or SP-SM materials previously stockpiled on the lake
bottom that were excavated from behind the two approach walls and that are free from organic
materials, construction debris, trees, branches, roots, and other deleterious materials. Compact these
by pluviation through the entire water column. Pluviation is accomplished by raising the entire bucket
of stockpiled materials out of the water, moving it over the target placement area and releasing the
contents above the water in two or more partial drops.

3.14 SUBGRADE PREPARATION

3.14.1 Proof Rolling (Fill Placement in-the-Dry)
Finish proof rolling on an exposed subgrade free of surface water (wet conditions resulting from
rainfall) which would promote degradation of an otherwise acceptable subgrade. After stripping,
proof roll the existing subgrade with a fully-loaded tandem axle dump truck. Notify the Owner’s
Representative a minimum of 3 days prior to proof rolling. Perform proof rolling in the presence of

the Owner’s Representative. Undercut rutting or pumping of material as directed by the Owner’s
Representative and replace with fill and backfill select material.

3.14.2 Construction

Shape subgrade to line, grade, and cross section, and compact as specified. Include plowing, disking,
and any moistening or aerating required to obtain specified compaction for this operation. Remove
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soft or otherwise unsatisfactory material and replace with satisfactory excavated material or other
approved material as directed. Although not expected, if rock is encountered before reaching final
grade, notify the Owner’s representative. Upon approval of the Owner’s representative, excavate
rock encountered in the cut section to a depth of 6 inches below finished grade for the subgrade.
Bring up low areas resulting from removal of unsatisfactory material or excavation of rock to required
grade with satisfactory materials, and shape the entire subgrade to line, grade, and cross section and
compact as specified.

3.14.3 Compaction

Loose lifts shall be no greater than 9 inches in total thickness. Finish compaction by sheepsfoot
rollers, pneumatic-tired rollers, steel-wheeled rollers, vibratory compactors, or other approved
equipment as required by the soil conditions. Compact each layer of the embankment to at least 95%
of the Modified Proctor maximum dry density (ASTM D1557).

3.15 FINISHING

Finish the surface of excavations, embankments, and subgrades to a smooth and compact surface in
accordance with the lines, grades, and cross sections or elevations shown. Provide the degree of
finish for graded areas within 0.1 foot of the grades and elevations indicated except that the degree
of finish for subgrades specified in paragraph SUBGRADE PREPARATION. Finish gutters and ditches in
a manner that will result in effective drainage. Finish the surface of areas to be turfed to a
smoothness suitable for the application of turfing materials. Repair graded, topsoiled, or backfilled
areas prior to acceptance of the work, and re-established grades to the required elevations and
slopes.

3.15.1 Subgrade and Embankments

During construction, keep embankments and excavations shaped and drained. Maintain ditches and
drains along subgrade to drain effectively at all times. Do not disturb the finished subgrade by traffic
or other operation. Protect and maintain the finished subgrade in a satisfactory condition until
subbase, base, or pavement is placed. Do not permit the storage or stockpiling of materials on the
finished subgrade. Do not lay subbase, base course, or pavement until the subgrade has been
checked and approved, and in no case place subbase, base, or pavement on a muddy, or spongy
subgrade.

3.15.2 Grading Around Structures

Construct areas within 5 feet outside of each building and structure line true-to-grade, shape to drain,
and maintain free of trash and debris until final inspection has been completed and the work has
been accepted.

3.16 PLACING TOPSOIL

On areas to receive topsoil, prepare the compacted subgrade soil to a 2 inches depth for bonding of
topsoil with subsoil. Spread topsoil evenly to a thickness of 3 inch and grade to the elevations and
slopes shown. Do not spread topsoil when excessively wet or dry. Obtain material required for
topsoil in excess of that produced by excavation within the grading limits from onsite sources.
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3.17 TESTING

Perform testing by an AASHTO-certified commercial testing laboratory or the Contractor's validated
testing facility. Submit qualifications of the validated commercial testing laboratory or the
Contractor's validated testing facilities. If the Contractor elects to establish testing facilities, do not
permit work requiring testing until the Contractor's facilities have been inspected, AASHTO-certified
and approved by the Owner’s Representative.

a. Determine field in-place density in accordance with ASTM D6938.

b. Perform tests on reconditioned and recompacted areas and on engineered fill areas to
determine conformance with specification requirements. Appoint a registered professional civil
engineer to certify inspections and test results. These certifications shall state that the tests and
observations were performed by or under the direct supervision of the engineer and that the
results are representative of the materials or conditions being certified by the tests.

c.  Field compaction testing should be performed with a minimum of one test per lift or a
maximum of 2,500 ft? of surface area.

3.17.1 Optimum Moisture and Laboratory Maximum Density

Perform tests for each type material or source of material including borrow material to determine the
optimum moisture and laboratory maximum density values. The number of these tests shall be
determined by the variability of the borrow source materials and shall be sufficient to adequately
control the construction process. When any change in material occurs which may affect the optimum
moisture content or laboratory maximum density, a new set of laboratory compaction tests shall be
performed.

3.18 DISPOSITION OF SURPLUS MATERIAL
Surplus material and excavated unsatisfactory material not required or suitable for filling or

backfilling, and brush, refuse, stumps, roots, and timber shall be removed from Owner property and
properly disposed of in accordance with all applicable laws and regulations.

-- End of Section --
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SECTION 311100
CLEARING AND GRUBBING
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

PART 2 PRODUCTS

NOT USED.

PART 3 EXECUTION

3.1 PREPARATION

3.1.2 Protection

3.1.2.1 Roads and Walks
Keep roads and walks free of dirt and debris at all times.

3.1.2.2 Trees, Shrubs, and Existing Facilities
Protect trees, vegetation, and existing structures to be left standing from damage incident to clearing,
grubbing, and construction operations by the erection of barriers or by such other means as the
circumstances require.

3.1.2.3 Utility Lines
Protect existing utility lines that are indicated to remain from damage. Notify the Owner’s
Representative immediately of damage to or an encounter with an unknown existing utility line. The
Contractor is responsible for the repair of damage to existing utility lines that are indicated or made
known to the Contractor prior to start of clearing and grubbing operations. When utility lines which
are to be removed are encountered within the area of operations, notify the Owner’s Representative
in ample time to minimize interruption of the service.

3.2 CLEARING
Clearing includes the removal and disposal of structures that obtrude, encroach upon, or otherwise
obstruct the work. Cut off flush with or below the original ground surface brush, and other vegetation

in areas to be cleared, except such trees and vegetation as may be indicated or directed to be left
standing.
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3.3. Grubbing

Grubbing consists of the removal and disposal of stumps, roots larger than 3 inches in diameter, and
matted roots from the designated grubbing areas. Remove material to be grubbed, together with
logs and other organic or metallic debris not suitable for foundation purposes, to a depth of not less
than 18 inches below the original surface level of the ground or 18 inches final subgrade in areas
indicated to be grubbed and in areas indicated as construction areas under this contract, such as
areas for buildings, and areas to be paved. Fill depressions made by grubbing with suitable material
and compact to make the surface conform with the original adjacent surface of the ground.

3.4 DISPOSAL OF MATERIALS

Dispose of excess materials in accordance with the approved solid waste management permit and
include those materials in the solid waste management report.

-- End of Section --
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SECTION 314116

METAL SHEET PILING

PART 1 GENERAL

1.1 DESCRIPTION
Design, furnish, test, and install metal sheet piles at the locations indicated on the drawings and
specified herein. Implement a probe pile program at production pile locations as selected by the
Contractor and approved by the Engineer.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2020) Structural Welding Code - Steel
AWS D1.5M/D1.5 (2020) Bridge Welding Code

ASTM INTERNATIONAL (ASTM)

ASTM A6/A6M (2017a) Standard Specification for General Requirements for
Rolled Structural Steel Bars, Plates, Shapes, and Sheet Piling

ASTM A328/A328M (2013; R 2018) Standard Specification for Steel Sheet Piling

ASTM A572/A572M (2018) Standard Specification for High-Strength Low-Alloy
Columbium-Vanadium Structural Steel

ASTM A690/A690M (2013a; R 2018) Standard Specification for High-Strength
Low-Alloy Nickel, Copper, Phosphorus Steel H-Piles and
Sheet Piling with Atmospheric Corrosion Resistance for Use
in Marine Environments

ASTM A857/A857M (2007; R 2013) Standard Specification for Steel Sheet Piling,
Cold-Formed, Light Gage

ASTM B221 (2014) Standard Specification for Aluminum and Aluminum-
Alloy Extruded Bars, Rods, Wire, Profiles, and Tubes
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ASTM B308/B308M

ASTM C1077

ASTM E329

ASTM E548

July 2021

(2010; R 2020) Standard Specification for Aluminum-Alloy
6061-T6 Standard Structural Profiles

(2017) Standard Practice for Agencies Testing Concrete and
Concrete Aggregates for Use in Construction and Criteria for
Testing Agency Evaluation

(2020) Standard Specification for Agencies Engaged in
Construction Inspection, Testing, or Special Inspection

(1994; E 1995) Standard Guide for General Criteria Used for
Evaluating Laboratory Competence

FLORIDA DEPARTMENT OF TRANSPORTATION

DIVISION 1 AND 2

1.3 SUBMITTALS

(2021) STANDARD SPECIFICATIONS

Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:

SD-01 Preconstruction Submittals

Installation Procedures and Hammer Selection

Testing Agency Qualifications

Probe Pile Testing Program

Instrumentation and Monitoring Program Report

SD-02 Shop Drawings
Metal Sheet Piling
Pile Splicing
Pile Placement
As-Driven Survey
SD-03 Product Data
Driving

Pile Driving Equipment

Metal Sheet Piling
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Sheet Pile Joint Sealant System
Procedure for Insufficient Pile Length
SD-06 Test Reports
Materials Tests
SD-07 Certificates
Pile Shoe
Welding Certifications
Steel Plant Certificate
SD-11 Closeout Submittals
Pile Driving Record
1.4 DELIVERY, STORAGE, AND HANDLING
Conform all delivery, storage, and handling of materials to the requirements specified herein.

Develop and submit plans for the delivery, storage, and handling of piles. Submit delivery, storage,
and handling plans for piles at least 30 days prior to delivery of piles to the job site.

1.4.1 Delivery and Storage

Materials delivered to the site must be new and undamaged and must be accompanied by certified
test reports. Provide the manufacturer's logo and mill identification mark on the sheet piling as
required by the referenced specifications. Store and handle sheet piling in the manner recommended
by the manufacturer to prevent permanent deflection, distortion or damage to the interlocks; as a
minimum, support on level blocks or racks spaced not more than 10 feet apart and not more than 2
feet from the ends. Storage of sheet piling should also facilitate required inspection activities and
prevent damage to coatings and corrosion protection prior to installation.

1.4.2 Handling

Lift piles to ensure that the maximum permissible curvature is not exceeded. Holes may be burned
above the cutoff length for lifting piles into the leads. If there is evidence of pile damage during
driving due to the holes, Owner’s Representative may forbid the burning of holes. Do not damage
piles when dragging piles across the ground or barge deck.

Inspect piles for excessive curvature and for damage before transporting them from the storage area
to the driving area and immediately prior to placement in the driving leads. Curvature in the pile
must be measured with the pile laying on a flat surface and is the distance between the pile at the
mid-length of the pile and the flat surface. Straightness of the sections of piles must conform to AWS
D1.5M/D1.5, Section 3.5.1.1. Piles having excessive curvature will be rejected.
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1.4.3 Damaged Piles

Inspect each pile for straightness and structural damage before transporting them to the project site
and immediately prior to placement in the driving leads. Bring any damage to the attention of the
Engineer. Piles which are damaged during delivery, storage, or handling to the extent they are
rendered unsuitable for the work in the opinion of the Engineer, will be rejected and removed from
the project site, or may be repaired, if approved, at no cost to the Owner.

Any pile damaged by reason of internal defects or by improper driving must be corrected by one of
the following methods for the pile in question following approval by the Engineer:

a. The pile is withdrawn, if practicable, and replaced by a new and, if necessary, longer pile;

b. One or more replacement piles are driven adjacent to the defective pile; or,

c.  APile Driving Analyzer Test and/or low strain pile integrity testing must be performed by the
Contractor's Geotechnical Consultant to assess the structural integrity of the damaged pile(s).

A pile driven below the specified butt elevation must be corrected by one of the following methods
following approval by the Engineer:

a. The pile is spliced (if approved); or,
b. Other method proposed by Contractor.

A pile driven out of its proper location or out of plumb, must be corrected by one of the following
methods following approval by the engineer:

a. One or more replacement piles are driven next to the pile in question; or,
b. Other method proposed by Contractor.

A pile not achieving the design tip elevation must be corrected by one of the following methods
following approval by the Engineer:

a. Install grout plug to the target tip elevation to create the full-depth seepage barrier (jet grout or
similar); or,

b. Other method proposed by Contractor.

1.5 MATERIAL CERTIFICATES
For each shipment, submit certificates identified with specific lots prior to installing piling. Include in
the identification data piling type, dimensions, chemical composition, mechanical properties, section
properties, heat number, and mill identification mark.

PART 2 PRODUCTS

2.1 METAL SHEET PILING

Submit detail drawings for sheet piling, including fabricated sections, showing complete piling
dimensions and details, driving sequence and location of installed piling.
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a. Include in the drawings details of top protection, special reinforcing tips, tip protection, lagging,
splices, fabricated additions to plain piles, cut-off method, corrosion protection, and dimensions
of templates and other temporary guide structures for installing piling. Provide details of the
method for handling piling to prevent permanent deflection, distortion or damage to piling
interlocks.

b. Metal sheet piling must be hot-rolled steel sections conforming to ASTM A572/A572M, Grade
60

c.  For protection of sheet piling, coat it in accordance with Section 09 97 02 PAINTING: HYDRAULIC
STRUCTURES
d.  Full length piles shall be used

2.1.1 Interlocks

The interlocks of sheet piling must be free-sliding, provide a swing angle suitable for the intended
installation but not less than 5 degrees when interlocked, and maintain continuous interlocking when
installed.

2.1.2 General Requirements

Provide sheet piles with minimum section modulus, moment of inertia, shape, and size as specified in
the drawings. Sheet piling including special fabricated sections must be full-length sections of the
dimensions shown. Provide fabricated sections conforming to the requirement and the piling
manufacturer's recommendations for fabricated sections. Fabricated tees, wyes and cross pieces
must be fabricated of piling sections with a minimum web thickness of 1/2 inch. Provide sheet piling
with standard lifting holes. Metalwork fabrication for sheet piling must be as specified and in Section
05 50 14 STRUCTURAL METAL FABRICATIONS.

2.1.3  SHEET PILE SEALANT SYSTEM

Provide a sheet pile sealant system rated for a minimum head pressure of 60 feet in a permanent
application for all piles. Sealant system manufacturer shall have a minimum of 10 years successful
installation history.

2.2 APPURTENANT METAL MATERIALS

Provide metal plates, shapes, bolts, nuts, rivets and other appurtenant fabrication and installation
materials conforming to manufacturer's standards and to the requirements specified in the respective
sheet piling standards.

2.3 TESTS, INSPECTIONS, AND VERIFICATIONS
Requirements for material tests, workmanship and other measures for quality assurance must be as

specified and in Section 05 50 14 STRUCTURAL METAL FABRICATIONS. Provide manufacturer's steel
plant certificate for Engineer of Record review and approval.
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2.3.1 Materials Tests

Submit certified materials tests reports showing that sheet piling and appurtenant metal materials
meet the specified requirements, for each shipment and identified with specific lots prior to installing
materials. Material test reports must meet the requirements of ASTM A6/A6M. Perform materials
tests conforming to the following requirements. Sheet piling and appurtenant materials must be
tested and certified by the manufacturer to meet the specified chemical, mechanical and section
property requirements prior to delivery to the site. Testing of sheet piling for mechanical properties
must be performed after the completion of all rolling and forming operations. Testing of sheet piling
must meet the requirements of ASTM A6/A6M.

2.4 PILE DRIVING EQUIPMENT

Submit complete descriptions of sheet piling driving equipment including hammers, extractors,
protection caps and other installation appurtenances, prior to commencement of work. Descriptive
information includes manufacturer's name, model numbers, capacity, rated energy, hammer details,
cushion material, helmet, and templates. Provide pile driving equipment conforming to the following
requirements. Submit descriptions of pile driving equipment, including hammers, power packs,
driving helmets, hammer cushions, pile cushions, leads, extractors, jetting equipment, and preboring
equipment at least 30 days prior to commencement of work.

2.4.1 DRIVING HAMMERS
Hammers must be steam, air, or diesel drop, single-acting, double-acting, differential-acting, or
vibratory type. The driving energy of the hammers must be selected to meet the minimum
requirements for driving in the soils identified in the GBDs and selected to prevent excessive
movement of the existing structures and the embankment. Repair damage to piling caused by use of
a pile hammer with excess delivered force or energy.

PART 3 EXECUTION

3.1 PRELIMINARY WORK

3.1.1 Pile Length Markings

Mark each pile prior to driving with horizontal lines at one foot intervals. Mark the interval number
on pile every 5 feet from pile tip.

3.2 EARTHWORK
Perform in accordance with Section 31 00 00 EARTHWORK. Backfill as indicated.

3.3 PROBE PILE PROGRAM
Install a minimum of four probe piles at production pile locations identified by the Contractor and

approved by the Engineer. Use this probe pile program to evaluate installation methods, anticipated
driving resistance, potential refusal, vibrations from pile driving, predrilling requirements, and
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potential grouting requirements. Adjust installation procedures and hammer selection to meet
requirements of the Plans.

3.3 INSTALLATION
3.3.1 Sheet Pile Sealant System

Sheet pile joint sealant system should be factory applied or applied onsite in accordance with the
manufacturer’s installation limitations and requirements prior to driving.

3.3.2 Placing and Driving
3.3.2.1 Placing

Submit a written description of the site-specific pile installation procedures for Engineer of Record
review and approval. Pile placement installation drawings and details must also be provided.

Any excavation required within the area where sheet pilings are to be installed must be completed
prior to placing sheet pilings. Pilings properly placed and driven must be interlocked throughout their
length with adjacent pilings to form a continuous diaphragm throughout the length or run of piling
wall.

a.  Pilings must be located as indicated. Pilings must be installed with tolerances that will permit
the installation of the structural steel bracing. Manipulation of previously driven piles to force
them into position will not be permitted. Check all piles for heave prior to cut-off and following
adjacent pile driving. Re-drive all heaved piles to the required tip elevation.

b. Provide temporary wales, templates, master pilings or guide structures to ensure that the
pilings are placed and driven to the correct alighment. Use a system of structural framing
sufficiently rigid to resist lateral and driving forces and to adequately support the sheet piling
until design tip elevation is achieved.

3.3.2.2 Driving

Submit records of the completed sheet piling driving operations, including a system of identification
which shows the disposition of approved piling in the work, driving equipment performance data,
piling penetration rate data, piling dimensions and top and bottom elevations of installed piling. The
format for driving records must be as directed. Prior to driving pilings in water, paint a horizontal line
on both sides of each piling at a fixed distance from the bottom so that it will be visible above the
water line after installation. This line must indicate the profile of the bottom elevation of installed
pilings and potential problem areas can be identified by abrupt changes in its elevation. Drive pilings
with the proper size hammer and by approved methods so as not to subject the pilings to damage
and to ensure proper interlocking throughout their lengths.

a. Maintain driving hammers in proper alignment during driving operations by use of leads or

guides attached to the hammer. Caution must be taken in the sustained use of vibratory
hammers when a hard driving condition is encountered to avoid interlock-melt or damages.
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Discontinue the use of vibratory hammers and employ impact hammers e when the penetration
rate due to vibratory loading is one foot or less per minute.

b. Employ a protecting cap in driving when using impact hammers to prevent damage to the tops
of pilings. Contractor may consider the use cast steel shoe to prevent damage to the tip of the
sheet piling. Remove and replace pilings damaged during driving or driven out of interlock at
the Contractor's expense. Store Owner furnished pilings, damaged during driving, at the site as
directed.

C. Drive pilings without the aid of a water jet.

d. Take adequate precautions to ensure that pilings are driven plumb. Where possible, drive Z-pile
with the ball end leading. If an open socket is leading, a bolt or similar object placed in the
bottom of the interlock will minimize packing material into it and ease driving for the next sheet.
If at any time the forward or leading edge of the piling wall is found to be out-of-plumb in the
plane of the wall the piling being driven must be driven to the required depth and tapered
pilings must be provided and driven to interlock with the out-of-plumb leading edge or other
approved corrective measures must be taken to insure the plumbness of succeeding pilings.

The maximum permissible taper for any tapered piling must be 1/8 inch per foot of length.

e. Pilings in each run or continuous length of piling wall must be driven alternately in increments of
depth to the required depth or elevation. No piling will be driven to a lower elevation than
those behind it in the same run except when the pilings behind it cannot be driven deeper.
Incrementally sequence driving of individual piles such that the tip of any sheet pile must not be
more than 4 feet below that of any adjacent sheet pile. When the penetration resistance
exceeds five blows per inch, the tip of any sheet pile must not be more than 2 feet below any
adjacent sheet pile. If the piling next to the one being driven tends to follow below final
elevation it may be pinned to the next adjacent piling.

f. If obstructions restrict driving a piling to the specified penetration, the obstructions must be
removed or penetrated with a chisel beam. If the Contractor demonstrates that removal or
penetration is impractical, make changes in the design alignment of the piling structure as
directed to ensure the adequacy and stability of the structure. Pilings must be driven to depths
shown and must extend up to the elevation indicated for the top of pilings. A tolerance of 6
inches above the indicated top elevation will be permitted. Pilings must not be driven within
100 feet of concrete less than 7 days old.

g. Pre-augering and spudding of piles may be used at no additional cost to the Owner. Discontinue
pre-augering or advancing the spud piles no closer than 10-feet above the indicated pile tip
elevation. Drive the pile the final 10-feet of penetration.

3.3.3 Cutting-Off and Splicing

Pilings driven to refusal or to the point where additional penetration cannot be attained and are
extending above the required top elevation in excess of the specified tolerance must be cut off to the
required elevation. Pilings driven below the required top elevation and pilings damaged by driving
and cut off to permit further driving must be extended as required to reach the top elevation by
splicing when directed at no additional cost to the Owner. Submit procedure for insufficient pile

Metal Sheet Piling Section 31 41 16 Page 9





Phase Il Repairs to Lake Manatee Dam July 2021

length. Provide pile splicing information and details for Owner review and approval prior to
installation in the field. If directed, pilings must be spliced as required to drive them to depths greater
than shown and extend them up to the required top elevation.

o

Pile splicing will not be permitted without approval by the Engineer.

Pilings adjoining spliced pilings must be full length unless otherwise approved. Ends of pilings to
be spliced must be squared before splicing to eliminate dips or camber. Pilings must be spliced
together with concentric alignment of the interlocks so that there are no discontinuities, dips or
camber at the abutting interlocks. Spliced pilings must be free sliding and able to obtain the
maximum swing with contiguous pilings. Welding of splices must conform to the approved Shop
Drawings provided by the Contractor. Shop and field welding, qualification of welding
procedures, welders, and welding operators must be in accordance with AWS D1.1/D1.1M.
Submit welding certifications for all welders and welding operators for Owner review and
approval.

The tops of pilings excessively battered during driving must be trimmed when directed, at no
cost to the Owner. Piling cut-offs will become the property of the Contractor and must be
removed from the site.

Cut holes in pilings for bolts, rods, drains or utilities in a neat and workmanlike manner, as
shown or as directed. Use a straight edge in cuts made by burning to avoid abrupt nicks. Bolt
holes in steel piling must be drilled. Holes other than bolt holes must be reasonably smooth
and the proper size for rods and other items to be inserted. All holes in steel pilings on the wet
side of cofferdams must be made watertight by welding steel plates over the holes after the
piling installation is completed. Do not use explosives for cutting.

3.3.4 Inspection of Driven Piling

Perform continuous inspection during pile driving. Inspect all piles for compliance with tolerance
requirements. Bring any unusual problems which may occur to the attention of the Engineer of
Record. Inspect the interlocked joints of driven pilings extending above ground. Pilings found to be
out of interlock must be removed and replaced at the Contractor's expense. Use divers to inspect
underwater interlocked joints of cofferdam sheet piling. The inspection of cofferdams must be
performed after driving is completed.

3.3.5 Pulling and Redriving

The pulling of piles will not be permitted without the Engineer’s approval.

3.3.6 Testing Agency Qualifications

Engage an independent testing agency qualified according to ASTM C1077 and ASTM E329 for testing
indicated, as documented according to ASTM E548, and approved by the Engineer of Record.

3.3.7 Survey Data

After the driving of each pile group is complete and before superimposed concrete is placed, provide
the Engineer of Record with an as-driven survey showing actual location and top elevation of each

Metal Sheet Piling Section 31 41 16 Page 10





Phase Il Repairs to Lake Manatee Dam July 2021

pile. Submit an as-driven survey showing actual location and top elevation of each production pile
within 7 calendar days of completing the pile installation. Do not proceed with placing concrete until
the Engineer of Record has reviewed the survey and verified the safe load for the pile group driven.
Present a survey in such form that it gives deviation from plan location in two perpendicular
directions and elevations of each pile to nearest half inch. Survey must be prepared and certified by a
land surveyor licensed in Florida.

3.4 INSTALLATION RECORDS
Maintain a pile driving record for each sheet pile driven. Indicate on the installation record:
installation dates and times, type and size of hammer, rate of operation, total driving time,
dimensions of driving helmet and cap used, blows required per foot for each foot of penetration, final
driving resistance in blows for final 6 inches, pile locations, tip elevations, ground elevations, cut-off
elevations, and any reheading or cutting of piles. Record any unusual pile driving problems during
driving. Submit complete records to the Engineer of Record.

3.5 VIBRATION CONTROL
Refer to Specifications 31 62 16.13 Steel Pipe Piles, Paragraph 3.6 Vibration Control.

3.6 CONSTRUCTION INSTRUMENTATION AND MONITORING PROGRAM

Refer to Specifications 31 62 16.13 Steel Pipe Piles, Paragraph 3.7 Construction Instrumentation and
Monitoring Program.

-- End of Section --
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SECTION 3143 13.14

DEEP SOIL MIXING SEEPAGE CUTOFF WALL

PART 1 GENERAL

11

SUMMARY

The work specified in this section consists of requirements for the construction of a Seepage Cutoff Wall
using the Deep Soil Mixing (DSM) installation method. The Cutoff Wall will be constructed to the limits
indicated in the drawings. This specification addresses the performance requirements to provide a
finished Cutoff Wall.

1.2

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

1.3

AP| RP 13B-1 Standard Procedure for Field Testing Water-Based Drilling Fluids

APl Spec 13A Drilling-Fluid Materials

ASTM D 4832 Preparation and Testing of Controlled Low Strength Material (CLSM) Test
Cylinders

ASTM D 5084 Measurement of Hydraulic Conductivity of Saturated Porous Materials

Using a Flexible Wall Permeameter

DEFINITIONS

The terms used in this Section are defined as follows:

A.

G.

Embankment: Earthen materials placed on the original or prepared natural ground surface for the
construction of the Lake Manatee Reservoir Dam.

Foundation: The Foundation is considered to be all-natural soil and rock materials underlying the
embankment.

Cutoff Wall: The Cutoff Wall is a wall created by blending the existing embankment and
foundation materials with cementitious and/or other binder materials to form a barrier with the
required permeability and strength to cut off water flow.

DSM Installation Method: The Deep Soil Mix (DSM) wall installation method is a soil mixing
technique used to construct cutoff walls employing various mixing tools including single vertical
shaft mixing tools, multiple vertical shaft mixing tools, horizontal rotating circular cutters, etc.

Slurry Grout: Slurry grout is a stable colloidal mixture of water and Portland cement. Additional
materials such as bentonite clay, attapulgite clay, slag, or fly ash may be added.

Bentonite Slurry: Bentonite slurry is a stable colloidal mixture of water and bentonite clay. Other
additives may be used to enhance the behavior of the slurry.

Cutoff Wall Material: The Cutoff Wall material is a mixture of material produced by mixing in-situ
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soils with slurry grout to construct the Cutoff Wall.

H. Element: This is an inclusive term that refers to the DSM element produced by a single stroke of
the mixing tools at a single equipment location. A column produced by a single-axis machine, a set
of overlapping columns produced by a single stroke of a multiple shaft mixing tool, and a
rectangular barrette produced by a mixing tool with horizontal axis rotating cutter blades are each
considered an element.

1.4 PERFORMANCE REQUIREMENTS

A. The work shall consist of installation, monitoring, and testing of the Cutoff Wall as identified
in this specification within the limits indicated on the construction plans (Plans).

B. The Contractor shall be fully responsible for the means and methodology for the
construction of the required Cutoff Wall. In addition, the Contractor shall use available soil
boring and lab testing data to deduce a suitable mix design of the cutoff wall material that is
forecast to meet the stated performance criteria of the Cutoff Wall. Contractor shall collect
additional soil samples as necessary to verify the mix design through bench scale studies.
Cutoff Wall acceptance measures are in the paragraph CUTOFF WALL ACCEPTANCE below.
Once 28-day test results are available, adjustment to the mix design may occur.

1)

2)
3)
4)

5)

6)

7)

The completed Cutoff Wall shall consist of multiple overlapping elements to form a
continuous and homogeneous seepage barrier.

The minimum overlap width for the Cutoff Wall shall be 30 inches.
The Cutoff Wall shall be constructed to the depths indicated on the Plans.

The Cutoff Wall shall have an in-place permeability with a 10-point running average of
less than or equal to 1 x 10°® cm/sec at 28 days, with a maximum of 1x10™ cm/sec.

The Cutoff Wall shall have a target unconfined compressive strength of 50 pounds per
square inch at 28 days.

The Cutoff Wall shall be vertical. From a cross sectional view, the Cutoff Wall shall not
lean in any direction by more than +- 2° from vertical.

The Cutoff Wall material shall be shown to be chemically compatible with
groundwater and soil conditions at the site.

1.5 SUBMITTALS
A. DSM Cutoff Wall Construction Plan

1)

2)

3)

DSM Cutoff Wall

A DSM Cutoff Wall Construction Plan describing the general work sequence and layout
of operations shall be provided a minimum of 7 days prior to commencing the wall
construction. The layout of operations shall include scale drawings, which depict the
location of the batch plant, grout pump, storage, and staging areas. The plan shall
describe equipment, grout mixing and pumping methods, work platform design,
layout procedures and installation pattern, disposal of spoils, and site clean-up.

The Contractor shall submit data on the equipment to be used in the construction of
the Cutoff Wall; equipment to be used to obtain wet grab samples; and equipment to
be used in the Contractor’s quality control testing.

Adjustments to the items included in this Plan during the construction of the Cutoff
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1.6

1.7

Wall shall be submitted if any of the items are not performing in accordance with the
performance requirements of this specification. These adjustments must be
submitted and will not be allowed without written approval by the Engineer.

B. DSM Cutoff Wall Quality Control Plan

1) The Contractor shall establish appropriate testing, acceptable quality control ranges,
and testing frequency that is needed for approval by the Engineer. The plan shall
include a description of quality control equipment and test procedures, acceptable
parameters for the tests, sample test forms for reporting test results, and laboratories
proposed for use.

C. Experience and Qualifications Requirements

1) Experience and qualifications for the DSM work are contained in Section 00 45 13
Bidders Qualifications.

D. Test Reports

1) DSM Cutoff Wall Material Mix Design Report: A report summarizing the procedures
and results of the pre-construction Cutoff Wall material mix tests. The report shall
detail the mix design for the project indicating sources and types of grout materials,
with volumetric proportions, and test data from pre-construction soil-cement mix
trials indicating set time and compressive strength achieved. The Contractor shall also
submit the method for verifying the grout mix proportions. If the production work
may begin prior to the lab samples reaching 28 days, an interim report of 14-day
results will be submitted.

QUALIFICATIONS
A. Project Experience

The DSM Cutoff Wall Contractor must have at least five years of experience in the construction
of DSM walls over the last ten years; and have completed at least five (5) DSM wall projects,
with at least two (2) projects having objectives and methods similar to those of this project and
in similar types of soils.

B. Personnel Experience

The DSM Cutoff Wall supervisor must have at least three (3) years on site experience managing
DSM field operations of similar size and scope and must have supervised at least two (2)
projects within the past five (5) years employing the technique proposed for this project. The
supervisor shall have experience and knowledge of all aspects of Cutoff Wall construction as
required for the project and shall be present at the work site at all times during the DSM
operations.

DELIVERY, STORAGE, AND HANDLING

Materials delivered and placed in storage shall be protected from the weather, dirt, dust or other
contaminants as described in the DSM Cutoff Wall Construction Plan.

1.8

DEMONSTRATION SECTION
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A Demonstration Section is required to verify the means and methods are adequate to properly
construct the Cutoff Wall as described.

A. Location

1) The location of the Demonstration Section shall be submitted by the Contractor and
approved by the Engineer and can be a part of the production wall.

B. Construction

1) The performance requirements of the Cutoff Wall Demonstration Section are the
same as design requirements for the production Cutoff Wall. The Demonstration
Section design and construction procedures shall be the same as included in the
DSM Cutoff Wall Construction Plan and Cutoff Wall Material Mix Design Report. The
Contractor shall submit these items a minimum of 3 days prior to the start of
Demonstration Section construction.

2) The Demonstration Section shall consist of three elements

C. Quality Control

1.

Quality Control and Quality Assurance Testing shall be performed in accordance with
the DSM Cutoff Wall Construction Plan and Cutoff Wall Material Mix Design Report. The
performance of the Demonstration Section will be judged in accordance with the design
requirements specified in paragraph PERFORMANCE REQUIREMENTS above and
acceptance criteria in paragraph CUTOFF WALL ACCEPTANCE below.

Coring at interstice between adjacent channels or at barrette intersections shall be
carried out in accordance with Section 31 43 13.16 VERIFICATION DRILLING. At the
request of the Engineer, a borehole camera survey shall be completed by the Engineer
on each borehole. The bore hole shall be of sufficient size and quality to be able to
accept inclinometer casing. Representative specimens from each core hole selected by
the Engineer shall be sent to an independent laboratory for petrographic analysis to
satisfy the criteria specified in the CUTOFF WALL ACCEPTANCE below. All drill core
locations will be repaired per the Engineer’s recommendations.

The DSM Cutoff Wall construction shall proceed after completion of the Demonstration
Section. If the Demonstration section does not pass the performance criteria, as
discussed in Subsection 1.4 PERFORMANCE REQUIREMENTS, the Contractor will be
required to make revisions to the construction method and/or Cutoff Wall Material Mix
Design to achieve the acceptance criteria.

The DSM Cutoff Wall Construction Plan shall be finalized based on the successful
performance of the Demonstration Section or as modified to achieve the acceptance
criteria and used for the production Cutoff Wall.

PART 2 PRODUCTS

2.1 MATERIALS

A. Water: Potable water or fresh water from an approved source should be free of deleterious
substances that may adversely affect the properties of the Cutoff Wall Material or bentonite
slurry. Water from the source to be used during the production of the DSM Cutoff Wall
should be used for the testing program for the Mix Design.

DSM Cutoff Wall
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2.2

PART 3

Bentonite: Bentonite used in preparing slurry shall be pulverized (powder or granular)
premium grade sodium cation montmorillonite and shall meet the current APl Standard 13A
“API Specifications for Drilling Fluids Materials.”

Cement: Cement used in preparing a slurry grout shall conform to ASTM Designation C-150
“Standard Specifications for Portland Cement.” The cement shall be adequately protected
from moisture and contamination while in transit to and in storage at the job site.
Reclaimed cement or cement containing lumps or deleterious matter shall not be used.

Grout and Bentonite Slurry: Grout and bentonite slurries shall be premixed in batch plants,
which combine materials in predetermined proportions in accordance with the DSM Cutoff
Wall Mix Design Report.

Additives: Admixtures of softening agents, dispersions, retarders or plugging or bridging
agents may be added to the water or the bentonite slurry and slurry grout to permit
efficient use of materials and proper workability of the bentonite slurry and slurry grout.
However, no additives shall be used if they adversely affect the properties of the bentonite
slurry or slurry grout.

Proprietary Chemicals: Shall be approved by the Engineer based on initial bench scale
testing.

Cutoff Wall Material: The Cutoff Wall material shall be designed by the Contractor. The
material shall be thoroughly mixed and shall achieve the specified requirements and the
DSM Cutoff Wall Material Mix Design Report. Modifications to the mix design shall be
submitted in advance of use in the Cutoff Wall as a change to the Cutoff Wall Material Mix
Design Report.

EQUIPMENT

A. General: The DSM Cutoff Wall Contractor shall furnish the necessary plant and equipment

for use on this project. The equipment shall be in good operating condition and shall be
capable of performing the work specified in the Contract. All major pieces of equipment
required for the DSM Cutoff Wall construction method shall be included in the DSM Cutoff
Wall Construction Plan.

Specific Equipment Capabilities: The DSM Wall Contractor shall supply all equipment with
capabilities and characteristics necessary to meet the required performance specifications.
The precise arrangement and sequence of mixing shall be based on the DSM Cutoff Wall
Material Mix Design Report with adjustments for workability and flow table results.
Bentonite slurry proportions shall be controlled by viscosity and unit weight.

1. Equipment Instrumentation: The DSM Wall Contractor shall provide gauges or other
instrumentation (measuring devices) to measure:

- Verticality of the deep mixing equipment.

- Specific Gravity and flow rate of the bentonite slurry and slurry grout as injected
to the mixing equipment.

2. Communication Equipment: An adequate communication system shall be maintained
between the DSM machine operator and the batch plant operator.

EXECUTION
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3.1

3.2

3.3

SITE PREPARATION

A. Work Platform: Design the Work Platform as necessary to meet the performance
specifications and in accordance with the Plans and Specifications. Provide details of the
work platforms in the Contractor’s DSM Cutoff Wall Construction Plan.

B. Layout: Lay out the DSM Cutoff Wall alignment in the field in accordance with the Plans and
Specifications.

DSM CUTOFF WALL

A. Preconstruction Cutoff Wall Material Mix Design: Develop the DSM Cutoff Wall Material mix
design prior to the start of Cutoff Wall construction using the in-situsoil. Prepare a DSM
Cutoff Wall Material Mix Design Report that includes the design of the mix along with the
materials and material sources, water sources, mix proportions, and design gradation ranges
and the test sample gradations, slumps, densities, permeabilities, unconfined strength, and
moisture contents. Submit test results of at least 3 samples of each final mix(es) using the
materials proposed, fully satisfying the performance criteria, Adjustments to the mix design
following approval will not be allowed without the written approval by the Engineer.

B. DSM Wall Mixing Speed: Adjust the mixing speed to accommodate a constant rate of mixing
based on the degree of cutting difficulty, in accordance with the DSM Cutoff Wall
Construction Plan.

C. Slurry Injection: Adjust the slurry injection rate per linear foot of DSM Wall to the
requirements of DSM Cutoff Wall Material Mix Design Report. Select appropriate pumps to
transfer the grout from the mix plant to the DSM Wall rig. Install flow monitoring devices in
each grout line to detect any line blockage.

D. Monitor and control the overall slurry application rate. Additional mixing shall be used when
necessary to evenly distribute the grout through the entire wall depth. Monitor and record
the injection of grout to ensure conformance with the DSM Cutoff Wall Material Mix Design
Report.

STABILITY

Take all reasonable measures to ensure and maintain the stability of any Cutoff Wall segment at
all times for its full length and depth. It is anticipated when mixing adjacent to the downstream
Training Wall foundation that slurry may enter into voids under the Fine Screen Chamber and
Training Walls that were not filled by the previously implemented void filling process.

Immediately notify the Owner of any significant instability within the segment and commence
activities to stabilize the excavation. Continue the DSM Wall construction operation only when
sufficient action has taken place to stabilize the affected segment and prevent further
deterioration of the embankment or foundation. If the affected segment cannot be stabilized
sufficiently to continue normal production, stop production and work with the Engineer and
Owner to provide recommendations for alternative methods of constructing the Cutoff Wall in
the affected segment. Propose a procedure that addresses potential instabilities; identify the
response and notification procedures, and action levels in the DSM Cutoff Wall Construction
Plan.
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3.4 QUALITY CONTROL

A. Quality Control Monitoring Records: Perform and record the following measurements:

1.

3
4
5.
6
7

Mixing tool insertion/extraction — Verification and measurement of mixing tool
depth and verticality (at every insertion and extraction).

Survey point elevations and plan view layout (every 20 linear feet of installed Cutoff
Wall).

Record at batch plant the weight/volume of all components for each batch.
All quality control test results.

The location and depth of each test sample.

Beginning and ending element number and resulting pay quantity (daily).

Document any observations of unusual events.

B. Sampling and Testing of DSM Cutoff Wall Material:

1.

Take bulk samples of the soil mix at random depths (to get an overall representation
of Cutoff Wall consistency) of the DSM Wall (Once per shift). Record the element
number and depth for each sample. Cast material into three-inch diameter by six-
inch high cylinder molds in general accordance with ASTM D 4832, such that each
sample make a set of six cylinders for UCS and Permeability Testing (Section
3.04.D.3.b).

Additional testing:

1.Field

a.

b.

C.

Unit Weight of bentonite and grout slurries by Mud Balance method at Batch
Plant (once per shift).

Flow Table Test of mixed soil at DSM Wall (once per shift).

Temperature by thermometer of grout slurry (once per shift).

2.Laboratory

DSM Cutoff Wall

a.

UCS testing of cutoff wall sample cylinders in accordance with ASTM D 2166
and/or ASTM D 4832. Test one cylinder from each sample at 7, 14, 28 days with
one cylinder as a spare.

Test permeability of cutoff wall sample cylinders in accordance with ASTM D 5084,
Method A. Test one cylinder from each sample at 28 days with one cylinder held
in reserve. Permeability test parameters:

e Average Effective Confining Stress: 10 psi
e Hydraulic Gradient: 15

e Permeate: Lake Manatee water collected adjacent to the construction
site

e Backpressure: Sufficient to ensure a Skempton's pore pressure "B"
parameter greater than or equal to 0.95
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e Continue the test until inflow-outflow measurements or flow rates
demonstrate that steady state seepage conditions are evident.

3.5 DSM CUTOFF WALL ACCEPTANCE

The DSM Cutoff Wall will be accepted after successfully achieving the performance requirements
indicated in the paragraph PERFORMANCE REQUIREMENTS above as demonstrated below.

A. Cutoff Wall continuity and homogeneity shall be as demonstrated from the cores,
photographs, and logs taken in accordance with Section 31 43 13.16 VERIFICATION
DRILLING.

B. Cutoff Wall depth shall be verified from Quality Control Monitoring Records.

C. Cutoff Wall permeability shall be demonstrated by the laboratory permeability testing
described in QUALITY CONTROL above. The 28-day permeability shall maintain a 10-point
running average less than or equal to 1x10® cm/sec with a maximum of 1x10° cm/sec.

D. Cutoff Wall strength shall be demonstrated by the laboratory 28-day UCS described in
QUALITY CONTROL above. Samples should yield a target compressive strength of 50 pounds
per square inch or greater when tested in accordance with ASTM D 2166.

E. Cutoff Wall verticality shall be documented by reviewing pull rates and injection pressures
and through a minimum of five cores taken at the intersection between the two production
elements and in accordance with Section 31 43 13.16 VERIFICATION DRILLING. These
locations will be selected by the Owner’s Engineer. A borehole camera survey shall be
completed and/or an inclinometer shall be installed in the core hole by the Engineer and
representative specimens shall be selected by the Engineer and sent to an independent
laboratory for petrographic analysis to satisfy the criteria specified in the CUTOFF WALL, TIE-
INS, AND SUPPORT COLUMNS ACCEPTANCE below. The Contractor shall be responsible for
creating the core holes and the Engineer shall be responsible for installing the inclinometer
casing and making the inclinometer measurements. The Contractor shall be responsible for
grouting the core holes and inclinometer casing if installed.

F. Should testing reveal a failure of any portion of the Cutoff Wall to meet the requirements
above, that portion of the Cutoff Wall as determined by the Engineer will be replaced. At a
minimum, the section of the Cutoff Wall between the locations of the two nearest passing
tests shall be replaced. The Contractor may perform additional testing at no additional cost
to the Owner to reduce the extent of the segment to be replaced, when approved by the
Engineer.

3.6 TREATMENT OF TOP OF CUTOFF WALL

The Contractor shall take steps to prevent desiccation of the top of the Cutoff Wall. The protective steps
shall be provided in the DSM Cutoff Wall Construction Plan. If any desiccation or depression develops
within the completed Cutoff Wall area, it shall be repaired in a manner approved by the Engineer.

3.7 CLEAN-UP

The Contractor shall continually clean up waste, debris, and leftover materials resulting from the Cutoff
Wall construction process. These materials shall be disposed of in designated areas provided by the
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Owner in accordance with all Federal, State, and local regulations and codes.

-- End of Section --

DSM Cutoff Wall Section 3143 13.14 Page 10





				2021-07-28T17:46:43-0400

		Glen R. Andersen










Phase Il Repairs to Lake Manatee Dam July 2021

SECTION 3143 13.13

JET GROUTING CUTOFF WALL

APPROVAL STATUS

PREPARED BY: GA DATE 27Ju|y2021 CHECKED DD DATE 27Ju|y2021
BY:

APPROVED BY: DB DATE 27Ju|y2021

REVISION STATUS

CHECKED | APPROVAL | APPROVAL DATE
BY

REV ISSUED FOR REVISED BY

0 | Bidding

Engineer’s Seal Digital Signature

\\\\\\\KHB'E:,,,, DN: cn=Glen R. Andersen,
~ rea, s, .
.f \,‘ff.‘};\bgwsﬁf%’% o=Wood Environment &
3 S Norraos 2 Infrastructure Solutions,
Zk: * sk Inc., ou,
=" 2 3 .
2Ry, STATE OF &5 email=glen.andersen@woo
D ST dol ~US
’I,,f§/ONAL€‘\\\\\\ p c.com, c=
s Date: 2021.07.28 17:47:53
-04'00'

GLEN ANDERSEN P.E., STATE OF FLORIDA, PROFESSIONAL ENGINEER, LICENSE NO. 77304.

THIS ITEM HAS BEEN ELECTRONICALLY SIGNED AND SEALED BY GLEN ANDERSEN ON 28 JULY 2021,
USING AN SHA AUTHENTICATION CODE.

PRINTED COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND THE DIGITAL SIGNATURE
MUST BE VERIFIED ON ANY ELECTRONIC COPIES.

Jet Grouting Cutoff Wall Section 3143 13.13 Page 1






Phase Il Repairs to Lake Manatee Dam July 2021

PART 1

SECTION 3143 13.13

JET GROUTING CUTOFF WALL

GENERAL

11 SUMMARY

The work specified in this section consists of requirements for the construction of a Cutoff Wall, Tie-Ins
and Support Columns using the Jet Grouting installation method. The Cutoff Wall, Tie-Ins and Support
Columns will be constructed to the limits indicated in the drawings. This specification addresses the
performance requirements to provide a finished Cutoff Wall.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

AP| RP 13B-1 Standard Procedure for Field Testing Water-Based Drilling Fluids

APl Spec 13A Drilling-Fluid Materials

ASTM D 4832 Preparation and Testing of Controlled Low Strength Material (CLSM) Test

Cylinders

ASTM D 5084 Measurement of Hydraulic Conductivity of Saturated Porous Materials Using a

Flexible Wall Permeameter

1.3 DEFINITIONS

The terms used in this Section are defined as follows:

A

Embankment: Earthen materials placed on the original or prepared natural ground surface
for the construction of the Lake Manatee Reservoir Dam.

Foundation: The Foundation is considered to be all-natural soil and rock materials
underlying the embankment.

Cutoff Wall: The Cutoff Wall is a wall created through the existing embankment to form a
barrier with the required permeability and strength to cut off water flow.

Tie-Ins: Jet grout columns placed between seepage cutoff features such as the TRD wall or
the soil-mixed columns to create a low permeability barrier.

Support Columns: Jet grout columns constructed immediately adjacent to and in direct
contact with the stem of the downstream training walls for support of the structural seal
slab.

Jet Grouting Installation Method: Jet grouting is an in-situ soil mixing technique used to
construct cutoff walls. It employs hollow-stem drilling rods connected at their bottom to an
injection monitor with horizontal radial nozzles delivering pressurized high velocity fluids to
erode the in-situ soils and blend them with cementitious grout. The soil-cement material
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1.4

1.5

produced by this method has significantly higher strength and lower permeability than the
in-situ soils.

Single Fluid Jet Grouting: The jet grouting technique where a single fluid, typically neat
cement grout, is injected at high velocity through horizontal radial nozzle(s) to directly erode
and mix with the in-situ soil.

Monitor: A single, double, or triple fluid drill pipe attached to the end of a string of drilling
rods and designed to deliver one to three elements of the Jet Grouting process, typically air,
water, and grout. The monitor has one or more injection points (nozzles).

Soil-Cement: Mixture of grout slurry and in situ soils formed by the jet grouting process

PERFORMANCE REQUIREMENTS

A. Install monitor and test the Cutoff Wall, Tie-Ins, and Support Columns as identified in this
specification within the limits indicated on the plans.

B. The Contractor shall be fully responsible for the means and methodology for the
construction of the required Cutoff Wall, Tie-Ins, and Support Columns. In addition, the
Contractor is fully responsible for the mix design of the jet grout materials and the selection
of adequate jet grouting parameters, equipment and construction procedures to meet the
stated performance criteria of the Cutoff Wall, Tie-Ins, and Support Columns. The completed
Cutoff Wall, Tie-Ins, and Support Columns shall meet the performance criteria described
below. Cutoff wall, Tie-Ins, and Support Columns acceptance measures are in the paragraph
CUTOFF WALL, TIE-INS, AND SUPPORT COLUMNS ACCEPTANCE below.

1. Overlapping jet grouting columns/elements installed in a single or multiple rows must
form a continuous Cutoff Wall AND Tie-In direct contact with each other or with the
existing seepage cutoff feature with a minimum width of 30 inches.

2. Install support columns immediately adjacent to the retained earth side of the stem of
the downstream training walls with a minimum column to column overlap width of 30
inches.

3. Construct the Cutoff Wall, Tie-Ins, and Support Columns to the depths indicated on
the Plans.

4. The Cutoff Wall and Tie-Ins shall have an in-place permeability based on a 10-point
running average of less than or equal to 1 x 10° cm/sec at 28 days.

5. The Cutoff Wall and Tie-Ins shall have a target unconfined compressive strength of 50
pounds per square inch or greater at 28 days.

6. The Support Columns shall have an unconfined compressive strength of 200 pounds
per square inch or greater at 28 days.

7. The Cutoff Wall, Tie-Ins, and Support Columns shall be vertical. From a cross sectional
view, they shall not lean in any direction by more than +- 2° from the vertical.

8. The soil-cement shall be shown to be chemically compatible with groundwater and
soil conditions at the site and water used by the Contractor to construct the Cutoff
Wall, Tie-Ins, and Support Columns.

SUBMITTALS
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A. Jet Grouting Cutoff Wall, Tie-Ins, and Support Columns Construction Plan

1)

2)

3)

4)

5)

Submit a Jet Grouting Cutoff Wall, Tie-Ins, and Support Columns Construction Plan
describing the general work sequence and layout of operations a minimum of two
days prior to commencing the work activity. Include the layout of operations with
scale drawings, which depict the location of the batch plant, grout pump, storage,
and staging areas. Describe equipment, grout mixing and pumping methods, work
platform design and layout, jet grouting method, jet grouting element layout and
installation pattern, spoil containment, disposal of spoils, and site clean-up.

Submit data on the equipment to be used in the construction of the Cutoff Wall, Tie-
Ins, and Support Columns; equipment to be used to obtain samples; equipment to
be used to obtain record control samples of the completed Cutoff Wall, Tie-Ins, and
Support Columns; and equipment to be used in the Contractor’s quality control
testing.

The Jet Grouting Cutoff Wall, Tie-Ins, and Support Columns Construction Plan must
include a grout spoil return management plan outlining waste containment and
cleanup methods during jet grouting and treatment and removal plans for jet grout
spoil return.

Submit adjustments to the items included in this Plan during the construction of the
Cutoff Wall, Tie-Ins, and Support Columns if any of the items are not performing in
accordance with the performance requirements of this specification. These
adjustments must be submitted and will not be allowed without written approval by
the Engineer. The Owner reserves the right to require a test section to demonstrate
that the adjustments will result in a Cutoff Wall, Tie-Ins, and Support Columns
satisfying the performance criteria.

Jet Grouting Cutoff Wall, Tie-Ins, and Support Columns Quality Control Plan must
include the quality control testing program based on the Contractor's means and
methods. The Contractor shall establish appropriate testing, acceptable quality
control ranges, and testing frequency that is needed for approval by the Engineer.
The plan shall include a description of quality control equipment and test
procedures, acceptable parameters for the tests, sample test forms for reporting
test results, and laboratories proposed for use.

B. Experience and Qualifications Requirements

1)

Submit evidence of qualification through experience in the implementation of the
jet grouting method for projects of similar size and nature.

C. Grout Mix Design

1)

1.6 QUALIFICAT

Submit a mix design for the project indicating sources and types of grout materials,
with volumetric proportions, and test data from pre-construction soil-cement mix
trials indicating set time and compressive strength achieved. The Contractor shall
also submit the method for verifying the grout mix proportions.

IONS

A. Project Experience

Jet Grouting Cutoff Wall

Section 3143 13.13 Page 4





Phase Il Repairs to Lake Manatee Dam July 2021

The Contractor must have at least five years jet grouting experience over the last ten years; and
have completed at least five (5) jet grouting cutoff wall projects, with at least two (2) projects
having objectives and methods similar to those of this project and in similar types of soils.

B. Personnel Experience

The jet grouting supervisor must have at least three (3) years on site experience managing Jet
Grouting field operations of similar size and scope and must have supervised at least two (2)
projects within the past five (5) years employing the technique proposed for this project. The
supervisor shall have experience and knowledge of all aspects of Cutoff Wall, Tie-Ins, and
Support Columns construction as required for the project and shall be present at the work site
at all times during the jet grouting operations.

1.7 DELIVERY, STORAGE, AND HANDLING

Protect materials from weather, dirt, dust or other contaminants as described in the Jet Grouting Cutoff
Wall, Tie-Ins, and Support Columns Construction Plan.

1.8 DEMONSTRATION SECTION

A Demonstration Section is required to verify the means and methods are adequate to properly
construct the Cutoff Wall as described.

A. Location

Submit the location of the Demonstration Section by the Contractor and approved by the
Engineer. The Demonstration Section may be a part of the production wall.

B. Construction

The performance requirements of the Jet Grouting Cutoff Wall Demonstration Section are the
same as the design requirements for the production Cutoff Wall and Tie-Ins. Include
Demonstration Section design and construction procedures in the Jet Grouting Cutoff Wall
Construction Plan.

C. Quality Control

1. Conduct quality control testing in accordance with the Jet Grouting Cutoff Wall, Tie-Ins,
and Support Columns Quality Control Plan. The performance of the Demonstration
Section will be judged in accordance with the design requirements specified in
paragraph PERFORMANCE REQUIREMENTS above and acceptance criteria in paragraph
CUTOFF WALL, TIE-INS, AND SUPPORT COLUMNS ACCEPTANCE below.

2. Expose test elements by excavation (where possible) and measure geometric properties.
If excavation is not feasible, drill samples or perform other testing methods to
demonstrate column size/geometry. Coring in the center of the overlap area in a line of
three elements (two locations) shall be carried out in accordance with Section 31 43
13.16 VERIFICATION DRILLING. At the direction of the Engineer, a borehole camera
survey shall be completed as directed by the Engineer, and representative specimens
from each core hole selected by the Engineer shall be sent to an independent laboratory
for petrographic analysis. The bore hole shall be of sufficient size and quality to be able
to accept inclinometer casing. All drilling and core sampling locations shall be repaired
per the Engineer’s recommendations.
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3. The Engineer will allow the Contractor to proceed-at-risk with the proposed Jet Grout
Cutoff Wall construction pending successful completion of all field and laboratory
testing associated with the Demonstration Section. If the Demonstration Section does
not pass the performance criteria, the Contractor will be required to revise the jet
grouting method and/or mix design and install additional columns as necessary to meet
the Cutoff Wall or Tie-Ins performance criteria.

4. The Cutoff Wall, Tie-Ins, and Support Columns Construction Plan must be finalized based
on the successful performance of the Demonstration Section and used for the
production Cutoff Wall, Tie-Ins, and Support Columns.

PART 2 PRODUCTS

2.1 MATERIALS

A. Water: Provide potable water or fresh water from an approved source free of deleterious
substances that may adversely affect the properties of the grout. Water from the source to
be used during the production of the Cutoff Wall, Tie-Ins, and Support Columns should be
used for the testing program for the mix design.

B. Cement: Provide cement used in preparing the grout conforming to ASTM Designation C-
150 “Standard Specifications for Portland Cement.” Protect the cement from moisture and
contamination while in transit to and in storage at the job site. Do not use reclaimed cement
or cement containing lumps or deleterious matter.

C. Bentonite, if used, must be pre-hydrated for at least 12 hours, unless demonstrated
hydration is achieved in less time, prior to being incorporated in the mix.

D. The ratios of the material components shall be proposed by the Contractor, confirmed
during the Demonstration Section, and reviewed by the Engineer. Once accepted, grout
slurry composition shall not be changed unless requested in writing by the Contractor and
accepted in writing by the Engineer.

2.2 EQUIPMENT

A. General: Furnish all necessary plants and equipment for use on this project. The equipment
shall be in good operating condition and shall be capable of performing the work specified in
the Contract. All equipment required for the Jet Grouting Cutoff Wall, Tie-Ins, and Support
Columns construction method shall be included in the Jet Grouting Cutoff Wall, Tie-Ins, and
Support Columns Construction Plan.

B. Specific Equipment Capabilities: Supply all equipment with the following minimum
capabilities and characteristics:

1. Drilling Equipment: Furnish drilling equipment of a type and capacity suitable for drilling
the required hole diameters and depths, and lowering, raising, and rotating jet grout
monitors to the depths and at the rates required to produce a cutoff wall, Tie-Ins, and
Support Columns conforming to the project plans and specifications. Equip drill rig with
automated controls to regulate and maintain consistent rod retraction rate and rod
RPM and have pressure gauges for all fluids injected.

2. Grout Mixing and Injection Equipment: Provide grout mixers and holding tanks, water
tanks, air compressors, and pumps of sufficient capacity to ensure adequate supply of
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grout, air, and water at required pressure to the jet grouting monitors during a full work
shift to produce grout elements of the quality and dimensions necessary.

3. Jet Grouting Pump: Provide pump capable, with the nozzles proposed, of providing the
required velocity and a delivery rate adequate for the execution of the work.

4. Jet Grout Tools: Uet grouting tools with appropriate nozzles with the capacity suitable
for producing jet grout elements in the soil types identified during subsurface
explorations performed at the site, and of the size and depth shown on the Construction
Drawings and as specified herein. The drill hole diameter shall be sufficiently large to be
a clear path for continuous spoil return during all jetting operations.

5. Equipment Instrumentation: The instrumentation must allow continuous monitoring
and automatic recording of data throughout the jet grouting operations. As a minimum,
the following shall be provided versus depth:

i Pressure gauges/devices at the drilling rig to automatically record pressures of
cement grout, water, and air during the grouting process.

ii. Flow meter(s) to monitor and record the rate and total volume of grouting fluids
through the grouting monitor at every element.

iii. Devices that automatically monitor and record the rate of monitor rotation and
withdrawal.

6. Communication Equipment: An adequate communication system must be maintained
between the jet grouting drilling rig operator and the batch plant operator.

PART 3 EXECUTION

3.1 SITE PREPARATION

A. Work Platforms: Design Work Platforms required to construct the Jet Grouting Cutoff Wall,
Tie-Ins, and Support Columns, to be suitable for the equipment and methodology proposed.
Provide details of the work platforms in the Contractor’s Jet Grouting Cutoff Wall, Tie-Ins,
and Support Columns Construction Plan.

B. Layout: Lay out Cutoff Wall alignment in the field in accordance with the Plans and
Specifications.

3.2 JET GROUTING CUTOFF WALL, TIE-INS, AND SUPPORT COLUMNS

Production Jet Grouting Cutoff Wall, Tie-Ins, and Support Columns: The production jet grouting must be
executed using the same jet grout tooling, materials, and procedures used for the construction of the
Demonstration Cutoff Wall Section. The jet grouting elements must be installed such that continuous
spoil return up the borehole annulus is achieved during all work.

A.  The centerline of the jet grouting elements must not be more than 3 inches from the
indicated plan location.

B. The Cutoff Wall shall be vertical. From a cross sectional view, the Cutoff Wall must not
lean more than +- 2° from vertical and shall be continuous with overlapping columns.

C.  The sequence of the Jet-Grouting, Primary, and Secondary, fresh on fresh, pre-jetting with
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water is the responsibility of the Contractor and must be based on the results of the
successful Demonstration Section.

D. If jet-grouting is interrupted during the execution of an element, the re-start of the jetting
shall be undertaken at least 3 feet below the stopping point.

3.3 QUALITY CONTROL

A. Monitoring and Logging: Monitoring and log jet grouting operations for both test areas and
production work.

Configure jet grouting equipment to record and continuously show all fluid flows and
pressures, rotational speed, depth, and rod retraction rates. The rod retraction rate and rod
RPM shall be set by the driller then automatically controlled by the drill rig during the entire
jet grouting process and recorded on the jet grout installation log.

Make all the data monitored and recorded available to the Engineer in a format established
in the Jet Grouting Cutoff Wall, Tie-Ins, and Support Columns Construction Plan.

B. Grout Batching: Measure and document grout mix proportions in accordance with the Mix
Design Report. Keep appropriate records and submit to the Engineer to verify that grout
mixture(s) are as accepted.

C. Sampling and Testing of Soil-Cement Cutoff Wall, Tie-Ins, and Support Columns Material

Take two (2) bulk samples of the Cutoff Wall, Tie-Ins, and Support Columns Material at least
once for every work shift. Take each sample randomly from different batches. The bulk
samples shall be taken from the soil-cement spoils at intervals such as to be able to
adequately characterize the full range in soil-cement mixing zones (some from high plasticity
clay zones and others from sandy zones). Plastic molds used to cast the samples shall be 3
inch by 6 inch cylindrical test specimens. From each bulk sample, the Contractor shall cast at
least six (6) test specimens for Quality Control purposes. The wet samples shall be poured
into the molds and rodded or vibrated to remove trapped air pockets and then sealed. The
specimens shall be stored in a constant temperature, damp environment until tested. The
handling and storage requirements of the samples shall also be in accordance with ASTM
D4832.

For each shift and for the Cutoff Wall and Tie-Ins one (1) of the test specimens shall be
tested for hydraulic conductivity (permeability). For the Cutoff Wall, Tie-Ins, and Support
Columns four (4) specimens shall be tested for unconfined compressive strength from a bulk
sample representing a single batch. The remaining specimens from the same bulk sample
shall be retained and properly stored for possible testing by the County. The six (6)
specimens from the other bulk sample shall be retained by the Contractor for possible
future testing.

1. Compressive Strength Testing: The four (4) sample test specimens from the randomly
chosen bulk sample per shift shall be subjected to unconfined compressive strength
tests in accordance with ASTM D 4832; one after curing for fourteen (14) days, and two
after curing for twenty-eight (28) days, and one after curing for fifty-six (56) days.

2. Permeability Testing: One (1) sample test specimen from the randomly chosen bulk
sample per shift per heading shall be subjected to laboratory permeability testing after
curing for seven (7) days. The permeability tests shall be performed in accordance with
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ASTM D 5084, Method A. The permeameter cell shall be sized to accommodate a
minimum 3-inch-tall sample. Sample trimming shall be conducted in such a manner as
to minimize the potential of sample disturbance. The permeability test parameters
shall be as follows:

— Average Effective Confining Stress: 10 psi
— Hydraulic Gradient: 15
— Permeate: Lake Manatee water collected adjacent to the construction site

— Backpressure: Sufficient to ensure a Skempton's pore pressure "B" parameter
greater than or equal to 0.95

The test shall be continued until inflow-outflow measurements or flow rates
demonstrate that steady state seepage conditions are present.

3.4 CUTOFF WALL, TIE-INS, AND SUPPORT COLUMNS ACCEPTANCE

The Cutoff Wall, Tie-Ins, and Support Columns will be accepted after successfully achieving the
performance requirements indicated in the paragraph PERFORMANCE REQUIREMENTS above as
demonstrated below.

A.

Cutoff Wall, Tie-Ins, and Support Columns continuity and homogeneity shall be as
demonstrated from the cores, photographs, and logs taken in accordance with Section 10
VERIFICATION DRILLING.

Cutoff Wall, Tie-Ins, and Support Columns depth shall be verified from Quality Control
Monitoring Records.

Cutoff Wall and Tie-Ins permeability shall be demonstrated by the laboratory permeability
testing described in QUALITY CONTROL above. The 28-day permeability shall be less than or
equal to 1x10® cm/sec with a 10-point moving average and in not to exceed 10 cm/sec on
any one sample.

Cutoff Wall and Tie-Ins strength shall be demonstrated by the laboratory 28-day UCS
described in QUALITY CONTROL above. Samples should yield a target compressive strength
of 50 pounds per square inch when tested in accordance with ASTM D 2166.

Support Columns strength shall be demonstrated by the laboratory 28-day UCS described in
QUALITY CONTROL above. Samples should yield a target compressive strength of 200
pounds per square inch when tested in accordance with ASTM D 2166.

Document Cutoff Wall, and Tie-Ins verticality by recording pull rates and injection pressures
and through a minimum of four cores taken at the intersection between the two production
columns and in accordance with Section 31 43 13.16 VERIFICATION DRILLING. These core
locations will be determined by the Owner’s Engineer. Where directed by the Engineer,
conduct a borehole camera survey and/or install an inclinometer in the core hole. Send
representative specimens selected by the Engineer to an independent laboratory for
petrographic analysis to satisfy the criteria specified in the CUTOFF WALL, TIE-INS, AND
SUPPORT COLUMNS ACCEPTANCE below. Create core holes, and install the inclinometer
casing, and making inclinometer measurements as directed by the Engineer. Grout the core
holes and inclinometer casing where installed.
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G. Should testing reveal a failure of any portion of the Cutoff Wall, Tie-Ins, or Support Columns
to meet the requirements above, a section of the Cutoff Wall, Tie-Ins, or Support Columns
as determined by the Engineer will be replaced at no expense to the Owner. At a minimum,
the section of the Cutoff Wall, Tie-Ins, or Support Columns between the locations of the two
nearest passing tests shall be replaced. The Contractor may perform additional testing at no
additional cost to the Owner to reduce the extent of the segment to be replaced, when
approved by the Engineer.

3.5 TREATMENT OF TOP OF CUTOFF WALL

Jet grout columns will be stopped 5 ft below grade and the remaining bore hole will be backfilled with
neat cement grout to the required grades in accordance with the Plans.

3.6 CLEAN-UP

The Contractor shall continually clean up waste, debris, and leftover materials resulting from the Cutoff
Wall, Tie-Ins, or Support Columns construction process. These materials shall be disposed of in
designated areas provided by the Owner in accordance with all Federal, State, and local regulations and

codes.

-- End of Section --
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SECTION 3143 13.16
VERIFICATION DRILLING
PART 1 GENERAL
1.1 SUMMARY

The work specified in this section entails the drilling and sampling of the Cutoff Wall segments
constructed using the Deep Soil Mixing (DSM) and Jet Grouting methods to verify that the Cutoff Wall
Acceptance Criteria has been met.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ASTM D 2488 (Description and Identification of Soils (Visual-Manual Procedure)
1.3 REQUIREMENTS

The Contractor shall provide drilling and sampling of the completed Cutoff Wall to verify its continuity
and to obtain samples of sufficient quality for required laboratory testing visual and petrographic
analyses. This is to be accomplished by means of core drilling. Other drilling methods will be accepted if
suitable for the conditions of the site and Cutoff Wall materials to be sampled. The equipment and
techniques to be used shall be submitted in the Drilling Plan.

Acceptance of a segment of Cutoff Wall will not be approved until the verification drilling and testing is
performed, and the acceptance criteria noted herein are satisfied. The Contractor shall plan activities
accordingly.

Seven (7) drill holes shall be located by the Engineer; two in the Jet Grout Walls, 2 in th DSM walls
behind the Training Walls, and three in the downstream channel. Up to four (4) additional drill holes
may be required by the Engineer at no additional cost.

Core Drilling: Drilling of cores shall be by any approved standard and accepted method of rotary core
drilling that will provide continuous and complete cores of a minimum diameter of 2% inches over the
entire depth of the constructed Cutoff Wall and with a minimum diameter to accept an inclinometer
casing. The method used shall provide excellent recovery of cores from the cutoff wall with potential
sand lenses and unmixed zones, and not cause damage to the Cutoff Wall.

The Contractor shall provide a qualified Borehole Logger to oversee all drilling, sampling and field-
testing operations. This individual shall be responsible for the preparation of drilling logs and for the
preparation of all samples for delivery. The presence of an Owner’s representative or the keeping of
separate drilling records by the Engineer shall not relieve the Contractor of the responsibility for the
work specified herein.

1.4 SUBMITTALS
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A. Drilling and Testing Plan: Prior to starting work, the Contractor shall submit a plan for the

drilling, sampling, and testing procedures. The plan shall include, but shall not be limited to,
the proposed methods of drilling, sampling, and testing, including a description of the
equipment that will be used. The plan shall also include a listing of any subcontractors that will
be used and a description of how the subcontractors are to be used. No work shall be
performed until this plan has been approved and no deviation from the approved plan will be
permitted without prior approval by the Engineer.

Drilling and Testing Reports: The Contractor shall submit complete drilling/coring logs in
addition to photographs of all core samples.

1.5 QUALIFICATIONS

A. Driller: The driller shall have experience using coring equipment similar to the equipment to

PART 2

be used for this contract and experience coring through soilcrete walls with properties similar
to those being specified for this project. The experience shall include a minimum of 3 years
performing geotechnical drilling and the previous completion of at least 3 projects requiring
coring to depth in excess of 60 feet using equipment similar to that being used for this
contract.

Logger: The individual logging the core boring shall be a geologist or geotechnical engineer
with a minimum of 3 years’ experience conducting subsurface investigations, and soil/rock
classifications.

PRODUCTS

2.1 EQUIPMENT AND SUPPLIES

PART 3

Equipment to be furnished by the Contractor for core drilling shall include core-drilling
machinery of a type approved by the Engineer, complete with all the accessories and
materials needed to take continuous cores of a diameter greater than 2-1/4 inches to the
specified depths. The Contractor shall use, as a minimum, a standard ball-bearing, swivel-
head, double-tube core barrel, or equivalent. The capacity of the core barrel shall not exceed
10.5 feet of core. Supplies for core drilling to be furnished by the Contractor shall include, but
not be limited to, all casing, drill rods, core barrels, coring bits, piping, pumps, water, tools,
drilling fluids and sample containers required for core samples. Selection of the type of bit
shall be at the Contractor's discretion provided that the selected bit produces high quality
core capable of providing suitable samples for visual identification and petrographic analyses.

EXECUTION

3.1 CORE DRILLING

A. Procedure: All holes shall be drilled vertically to within 2 feet of the finished depth of the

Cutoff Wall taking care to not penetrate through the bottom of the Cutoff Wall. The drilling
speed, down pressure and drilling fluid pressure shall be controlled to ensure maximum core
quality and recovery and minimize any damage to the cutoff wall. The Logger shall exercise
particular care in recording zones of loss of drilling fluid circulation, cavities, rough drilling, and
other unusual occurrences. At selected locations, an inclinometer casing may be inserted in
the core hole by the Engineer to provide a measurement of the actual position of the core
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hole.

B. Arrangement of Core Samples: All cores shall be arranged neatly in the partitioned boxes in
the same sequence in which they occurred. A digital photograph of the boxed core samples
shall be taken clearly showing the label and the core sample, before sample or preservation
activities.

C. Preservation of Core: The Contractor shall protect the filled core boxes from direct sunlight
and precipitation by some form of shelter that allows ventilation to the boxes. Upon final
completion of the Cutoff Wall construction, the cores shall be disposed of by the Contractor
unless otherwise instructed by the Owner.

3.2 SUPPLEMENTAL BORINGS

Core borings that are abandoned by the Contractor shall be supplemented by other borings adjacent to
the original. Actual locations of any supplemental borings will be established by the Engineer. No
payment will be made for borings that were abandoned.

3.3 BACKFILLING

The Contractor shall preserve all holes in good condition until final measurement has been accepted at
the hole location. The Contractor shall submit a plan for backfilling of the core holes that will reestablish
the seepage control function of the cutoff wall. This plan shall be approved by the Engineer prior to
coring operations. No separate payment will be made for backfilling core holes.

3.4 RECORDS

The Contractor shall keep accurate drilling logs, photographs, and records of all work accomplished
under this contract and shall deliver complete, legible copies of these logs and records to the Engineer
with applicable field and laboratory testing identified before acceptance of the section of Cutoff Wall
represented by the boring. At a minimum, the following information shall be included in the records for
each hole:

A. Hole designation and elevation of top of hole.

Driller and Logger name.

Make, size, and manufacturer's model designation of drilling equipment.
Hole diameter.

Dates and time when drilling operations were performed.

Time required for drilling each core run.

G m m O O W

Rotation speed, hydraulic pressure, drilling fluid pressure, and any unusual occurrences which
could indicate abnormalities in the Cutoff Wall.

H. Depths at which core samples were recovered, including top and bottom depth of each run.
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I. Classification and description by depths of materials cored including composition, texture,
presence, and orientation of bedding or fractures, presence of inclusions, and the recovery
and RQD for each cored interval.

J.  Depths at which drill water is lost and regained and amounts.

K. Termination depth of borehole.

-- End of Section --
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SECTION 3162 16.13
STEEL PIPE PILES
PART 1 GENERAL
1.1 DESCRIPTION
Design, furnish, install and test steel pipe piles at the locations indicated on the drawings and
specified herein. Assume test pile(s) will be directed to be placed in a location(s) that can be
incorporated into the work.

1.2 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

AMERICAN WELDING SOCIETY (AWS)
AWS D1.1/D1.1M (2020) Structural Welding Code - Steel
AWS D1.5M/D1.5 (2020) Bridge Welding Code
ASTM INTERNATIONAL (ASTM)
ASTM A36/A36M (2019) Standard Specification for Carbon Structural Steel

ASTM A53/A53M (2020) Standard Specification for Pipe, Steel, Black and Hot-
Dipped, Zinc-Coated, Welded and Seamless

ASTM A109/A109M (2016; R 2018) Standard Specification for Steel, Strip, Carbon
(0.25 Maximum Percent), Cold-Rolled

ASTM A148/A148M (2020; E 2020) Standard Specification for Steel Castings, High
Strength, for Structural Purposes

ASTM A252 (2010) Standard Specification for Welded and Seamless Steel
Pipe Piles
ASTM A572/A572M (2018) Standard Specification for High-Strength Low-Alloy

Columbium-Vanadium Structural Steel

ASTM A972/A972M (2015) Standard Specification for Fusion Bonded Epoxy-
Coated Pipe Piles

ASTM D1143/D1143M (2007; R 2013) Piles Under Static Axial Compressive Load
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ASTM D3689

ASTM D3966/D3966M

ASTM D4945

ASTM E94/E94M

ASTM E164

ASTM E165/E165M

ASTM E329

ASTM E709

July 2021

(2007; E 2013; R 2013) Standard Test Methods for Deep
Foundations Under Static Axial Tensile Load

(2007; R 2013; E 2013) Standard Test Methods for Deep
Foundations Under Lateral Load

(2017) Standard Test Method for High-Strain Dynamic
Testing of Deep Foundations

(2017) Standard Guide for Radiographic Examination Using
Industrial Radiographic Film

(2019) Standard Practice for Contact Ultrasonic Testing of
Weldments

(2018) Standard Practice for Liquid Penetrant Examination
for General Industry

(2020) Standard Specification for Agencies Engaged in
Construction Inspection, Testing, or Special Inspection

(2015) Standard Guide for Magnetic Particle Examination

SOCIETY FOR PROTECTIVE COATINGS (SSPC)

SSPCPA 1

(2016) Shop, Field, and Maintenance Coating of Metals

FLORIDA DEPARTMENT OF TRANSPORTATION

DIVISION 1 AND 2

1.3 SUBSURFACE DATA

(2021) STANDARD SPECIFICATIONS

Subsurface soil data logs are provided on the project bid attachments.

1.4 BASIS OF BID

1.4.1 Contractor's Geotechnical Consultant

Hire the services of an independent, Registered Professional Geotechnical Engineer, experienced in
soil mechanics and Pile Dynamic Analysis, to observe test pile installation as specified herein. The
Contractor's Geotechnical Consultant must be independent of the Contractor and must have no
employee or employer relationship, which could constitute a conflict of interest.

1.4.2 Production Pile Acceptance Criteria

Drive piles to the minimum tip elevation as indicated on the plans.
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1.5 SUBMITTALS
Submit the following in accordance with Section 01 33 00 SUBMITTAL PROCEDURES:
SD-01 Preconstruction Submittals

Installation Procedures

Contractor's Geotechnical Consultant Qualification
Testing Agency Qualifications

Vibration and Monitoring Plan

Instrumentation and Monitoring Consultant Qualifications
Instrumentation and Monitoring Program Reports
Remediation Plan

SD-02 Shop Drawings

Piles

Pile Splices

Pile Placement
As-Driven Survey
Pile Load Test
Pile Shoes

SD-03 Product Data

Pile Driving Equipment

Pile Test

Manufacturer Installed Sealant Along the Interlock for Sheet Pile Connection
Coating System to be Installed on Portions of Pipe Pile Permanently Exposed to the
Elements

SD-05 Design Data
Procedure for Insufficient Pile Tip Elevation
SD-06 Test Reports

Test Piles

Load Tests;

Dynamic Pile Analysis;
Wave Equation Analysis

SD-07 Certificates
Pile Shoes
Pile Splices

Welder Certification
Steel Plant Certification
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Pile Material Test Report
SD-11 Closeout Submittals
Pile Records with Tip Elevations
1.6 DELIVERY, STORAGE, AND HANDLING
Conform all delivery, storage, and handling of materials to the requirements specified herein.
1.6.1 Delivery and Storage

Stack piles during delivery and storage so that each pile is maintained in a straight position and is
supported every 10 feet or less along its length (ends inclusive). Do not stack piles more than 5 feet
high.

1.6.2 Handling

Lift piles to ensure that the maximum permissible curvature is not exceeded. Holes may be burned
above the cutoff length for lifting piles into the leads. If there is evidence of pile damage during
driving due to the holes, Owner’s Representative may forbid the burning of holes. Do not damage
piles when dragging piles across the ground or barge deck.

Inspect piles for excessive curvature and for damage before transporting them from the storage area
to the driving area and immediately prior to placement in the driving leads. Curvature in the pile
must be measured with the pile laying on a flat surface and in the distance between the pile at the
mid-length of the pile and the flat surface. Straightness of the sections of steel pipe piles must
conform to AWS D1.5M/D1.5, Section 3.5.1.1. Piles having excessive curvature will be rejected.

1.6.3 Damaged Piles

Inspect each pile for straightness, structural and coating damage before transporting them to the
project site and immediately prior to placement in the driving leads. Bring any damage to the
attention of the Engineer of Record. Piles which are damaged during delivery, storage, or handling to
the extent they are rendered unsuitable for the work, in the opinion of the Engineer of Record, will be
rejected and removed from the project site, or may be repaired, if approved, at no cost to the Owner.

Any pile damaged by reason of internal defects or by improper driving must be corrected by one of
the following methods approved by the Engineer for the pile in question:

a. The pile is withdrawn, if practicable, and replaced by a new and, if necessary, longer pile.
One or more replacement piles are driven adjacent to the defective pile.
A Pile Dynamic Analysis and low integrity testing must be performed by the Contractor's

Geotechnical Consultant to assess the structural integrity and continuity of the driven pile(s).

A pile driven below the specified butt elevation must be corrected by one of the following methods
approved by the Engineer:
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a. The pile is spliced (if approved).

A pile driven out of its proper location or out of plumb as approved by the Engineer, must be
corrected as follows:

b.  Submit alternative method to be approved by the Engineer.
1.7 QUALITY CONTROL
1.7.1 Piles

Prepare and submit shop drawings for piles. Indicate placement of piles. Indicate location of special
embedded or attached lifting devices, employment of pick-up points, support points other than pick-
up points, and any other methods of pick-up. Perform quality control testing of the concrete infill in
accordance with Section 03 30 00 CAST-IN-PLACE CONCRETE.

1.7.2 Quality Control Procedures
Submit the pile manufacturer's quality control procedures.
1.7.3 Installation Procedures

a. Submit information on the type of equipment proposed to be used, proposed methods of
operation, method of confirming that the appropriate tip elevation has been reached, pile
driving plan including proposed sequence of driving, and details of all pile driving equipment and
accessories. Submit descriptions of pile driving equipment, including hammers, power packs,
driving helmets, hammer cushions, pile cushions, leads, extractors, and preboring equipment at
least 30 days prior to commencement of work.

b. Provide details of pile driving equipment and a Wave Equation Analysis of pile drivability for
selection of the hammer along with a statement of driving procedures. Provide instructions and
procedures on how the Contractor will perform Dynamic Pile Testing, Inspection and Monitoring
of piles during installation and testing. The Wave Equation Analysis is to be completed by the
Contractor's Geotechnical Consultant for each test pile location where different subsurface
conditions exist and is to include the following information pertaining to the proposed pile
driving equipment:

(1) Complete Pile and Driving Equipment Data Form, (which can be downloaded at:
https://www.wbdg.org/ffc/dod/unified-facilities-guide-specifications-ufgs/forms-graphics-
tables) for each proposed pile hammer and pile type combination.

(2) Copies of computer input and output sheets and graphs showing soil resistance versus
blow count as well as maximum tension and compression stresses versus blow count.
Analysis must be run at the estimated tip elevation as well as other required elevations to
define maximum stress levels in the pile during driving.
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PART 2 PRODUCTS
2.1 PILE REQUIREMENTS

Order test piles 10 feet longer in length than production piles. Drive the additional test pile length
only when based upon the recommendation of the Contractor's Geotechnical Consultant and
approved by the Owner’s Representative. The Contractor's Geotechnical Consultant will use test pile
data to determine "calculated" pile tip elevation and necessary driving resistance. This information
will be given to the Contractor and the Engineer no later than 7 days from receipt of complete test
data. Use this list as the basis for ordering the piles. Do not order piles until list is provided by the
Contractor's Geotechnical Consultant to the Owner’s Representative. Provide test piles 5 feet longer
than the bid length.

2.2 MATERIALS
2.2.1 Steel Pipe Piles

ASTM A252, Grade 3. Provide test piles identical to those used elsewhere in the project. Provide full
length steel pipe piles of the shape, size and sections shown in the drawings. Pipe piles must be
either seamless pipe or full penetration welded with straight or spiral seams. Pipe must be welded in
a manner that welding will not crack or fail when the pile is subjected to its intended use, including
during installation. The weld seam of each length of pipe must be tested for acceptance by ultrasonic
testing in accordance with the provisions for Nondestructive Electric Test of Weld Seam of ASTM
A53/A53M.

2.2.2 Pile Splices

Submit detail drawings of shop and field pile splices prior to fabrication. Provide ASTM A148/A148M
Grade 90-60 proprietary pile splicer sleeves or provide ASTM A109/A109M or ASTM A36/A36M
backing rings to prevent weld blow out during weld process. Submit procedure for insufficient pile
length.

2.2.3 Pile Shoes
Submit details about pile shoes used, if any. ASTM A148/A148M Grade 90/60 for cast steel cutting
shoe. Submit Certificates of compliance certifying that materials meet the requirements specified
herein. Provide inside flange open end cutting shoe on all pipe piles. Perform all welding in
accordance with the requirements for pile splices.

2.2.4 Pile Caps and Pile Inserts

Provide ASTM A572/A572M Grade 50 plates for pile caps and pile inserts. Pile caps must conform to
details shown.

2.2.5 Fabrication

Fabrication must conform to the requirements shown and as specified herein and in Section 05 50 13
MISCELLANEOUS METAL FABRICATIONS. Submit steel plant certification.
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2.2.5.1 Pile Splices

Perform all welding in accordance with the requirements for shield metal arc welding of AWS
D1.1/D1.1M. Submit welding procedure for shop splices and verification of welder certification and
qualifications. Make no more than one field splice, unless directed by the Engineer of Record. All
field splices must be approved by the Engineer of Record. Fabrication drawings must show all shop
splices.

Only use welders qualified by tests prescribed by AWS D1.1/D1.1M.

Splice sections of pipe with an approved full penetration butt or single bevel-groove weld. Both pipe
ends must be square cut and seated to bear. Use an approved jig or alignment device during welding
to maintain the required straightness of pipe. Field splices must be minimized or eliminated if
possible. No splices will be allowed in the top 25feet of pile to eliminate coating vulnerability. For
splices made during pile installation, rigid frame pile leads may be used as a jig in a manner approved
by the Engineer of Record.

See paragraph FIELD QUALITY CONTROL for requirements.
2.2.5.2 Pile Caps

Ground the top of piles sufficiently smooth to provide a good welding surface for structural-shape pile
caps.

2.2.5.3 Fusion-Bonded Epoxy Coating

Pipe piles must have fusion-bonded epoxy coating applied from the cutoff elevation to 14-feet below
mean low water. Coating of steel surfaces with an electrostatically applied fusion-bonded epoxy must
be in accordance with ASTM A972/A972M. Submit supporting product data and details for fusion-
bonded epoxy coating.

2.3 PILE DRIVING EQUIPMENT

Select the proposed pile driving equipment, including hammers and other required items, and submit
complete descriptions of the proposed equipment in accordance with paragraph SUBMITTALS. Final
approval of the proposed equipment is subject to the satisfactory completion and approval of pile
tests. Submit pile test plan at least 30 calendar days prior to installing any test piles. Approval of the
plan will not relieve the Contractor of the responsibility for structural and operational adequacies of
the testing system. Changes in the selected pile driving equipment will not be allowed after the
equipment has been approved except as directed. No additional contract time will be allowed for
Contractor proposed changes in the equipment.

2.3.1 Pile Driving Hammers

Pile driving hammers to be selected by Contractor and approved by Owner’s Representative. Provide
impact or vibratory type pile driving hammers as needed.
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2.3.1.1 Impact Hammers

Provide air, hydraulic or diesel-powered impact pile hammers of the single-acting, double-acting, or
differential-acting type. The size or capacity of hammers must be as recommended by the hammer
manufacturer for the total pile weight and the character of the soil formation to be penetrated.
Ensure the hammer is capable of driving to a tensile capacity of 220 kips uplift load. Hammers must
be capable of hard driving in excess of 20 blows per one inch. Provide boiler, compressor, or engine
capacity sufficient to operate hammers continuously at the full rated speed. Hammers must have a
gage to monitor hammer bounce chamber pressure for diesel hammers or pressure at the hammer
for air hammers. This gage must be operational during the driving of piles and be mounted in an
accessible location for monitoring by the Contractor and the Owner’s Representative. Provide two
spare operational bounce chamber read out units on site. Provide bounce chamber pressure gage
correction tables and charts for the type and length of hose to be used with the pressure gage to the
Owner’s Representative. Hydraulic hammers must be equipped with a system for measurement of
ram energy. The system must be in good working order and the results must be easily and
immediately available to the Engineer. Install an energy monitor on the hydraulic hammers and
record readings every 10 inches of pile installation. Use wave equation analysis to verify that the
hammer will develop stresses within acceptable limits in the piles. Position a pile cap or drive cap
between the pile and hammer. Place hammer cushion or cap block between ram and the pile cap or
drive cap. Hammer cushion or cap block must have consistent elastic properties, minimize energy
absorption, and transmit hammer energy uniformly and consistently during the entire driving period.
In accordance with paragraph SUBMITTALS, submit the following information for each impact
hammer proposed:

a. Make and model.

b. Ram weight (pounds).

c.  Anvil weight (pounds).

d. Rated stroke inches.

e. Rated energy range foot-pounds.

f. Rated speed (blows per minute).

g.  Air pressure, hammer, and boiler [and] [or] compressor psi.

h. Rated bounce chamber pressure curves or charts, including pressure correction chart for type
and length of hose used with pounds per square inch.

i Pile driving cap, make, and weight (pounds).
j. Cushion block dimensions and material type.

k.  Power pack description.
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2.3.1.2 Vibratory Hammers
The use of vibratory hammers is dependent upon satisfactory driving and load testing of piles. Final
approval of the proposed hammer and other driving equipment is subject to the satisfactory
completion and approval of the pile tests. The size or capacity of hammers must be as recommended
by the hammer manufacturer for the total pile weight and the character of the soil formation to be
penetrated. The hammer must provide for maintaining a rigid connection between the hammer and
the pile. In accordance with paragraph SUBMITTALS, submit the following information for each
vibratory hammer proposed:
a. Make and model.
b.  Eccentric moment (inch-pounds).
c.  Dynamic force (tons).
d. Steady state frequency or frequency range (cycles per minute).
e. Vibrating weight (pounds).
f.  Amplitude (inches).
g.  Maximum pull capacity (tons).
h.  Non-vibrating mass weight (pounds).
i Power pack description.

2.3.2 Pile Driving Leads
Support and guide hammers with fixed extended leads or fixed underhung leads. For driving battered
piles, support and guide impact hammers with three-axis, fixed-extended leads capable of 1 H and 2-
1/2 V before and after batter and 1 H on 6 V side batter, with 30-degree rotation each side of an axis
running along the center line of rotation of the crane through the center line of the leads. Provide
two intermediate supports for the pile in the leads to reduce the unbraced length of the pile during
driving and pulling.

2.3.3 Pile Extractors

Pile extractors may be vibratory or impact pile driving hammers. Impact hammers are required for
pulling piles not extractable with vibratory hammers.

PART 3 EXECUTION
3.1 PRELIMINARY WORK

3.1.1 Wave Equation Analysis of Pile Drivability
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a. Prior to driving any pile, submit a pile Wave Equation Analysis, performed by Contractor's
Geotechnical Consultant, for each size pile and distinct subsurface profile condition. These
analyses must take into account the proposed hammer assembly, pile cap block and cushion
characteristics, the pile properties and estimated lengths and the soil properties anticipated to
be encountered throughout the installed pile length based on static capacity analysis with
consideration of driving gain/loss factors. Only one specific model of pile hammer may be used
for each pile type and capacity.

b. Demonstrate using the Wave Equation Analysis that the piles will not be damaged during
driving, indicate that the driving stresses will be maintained within the limits below and indicate

the blow count necessary to achieve the required tip elevation.

Allowable Driving Stresses

Steel Piles

Compression - 0.9 fy
Tension - 0.9 fy

Where fy is yield strength of steel
c. Perform a refined Wave Equation Analysis upon completion of the dynamic and static testing
programs outlined in this specification section, taking into consideration the evaluated
capacities, required tip elevations, gain/loss factors and recommended production pile lengths.

Develop production pile driving criteria based on the results of the refined Wave Equation
Evaluations.

d. All pile driving equipment provided by the Contractor will be subject to the approval of the
Contractor's Geotechnical Consultant. Complete the attached pile and driving equipment data

form, including hammer information, in full as part of the submittal of the results of the Wave
Equation Analyses.

e. Payforthe cost of performing the Wave Equation Analyses and include in the base bid.

3.2 INSTALLATION
Inspect piles when delivered and when in the leads immediately before driving. Cut piles at cutoff
grade by an approved method. Where cutoff is below existing ground or mudline elevation, complete
excavation, sheeting, and dewatering before driving pile to driving criteria.

3.2.1 Lengths of Production Piles

The estimated quantities of piles are given for bidding purposes only. Drive piles to or below
indicated tip elevation.

3.2.2 Pile Driving Records
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Keep a complete and accurate record of each pile driven. Indicate the pile location, deviations from
pile location, cross section shape and dimensions, original length, ground elevation, tip elevation, cut-
off elevations, number of blows required for each foot of penetration and number of blows for the
last 6 inches penetration or fraction thereof as required for the "calculated" driving resistance.
Include in the record the beginning and ending times of each operation during driving of pile, type
and size of hammer used rate of operation, stroke or equivalent stroke for diesel hammer, type of
driving helmet, and type and dimension of hammer cushion (capblock) and pile cushion used. Record
retap data and unusual occurrences during pile driving such as redriving, heaving, weaving, splicing,
obstructions, jetting, and any driving interruptions. Install an energy monitor on the hammers and
record readings during pile installation. A preprinted pile driving log for recording pile driving data
and pile driving equipment data form can be downloaded at: https://www.wbdg.org/ffc/dod/unified-
facilities-guide-specifications-ufgs/forms-graphics-tables.

3.2.3 Pile Placement and Tolerances in Driving

Develop and submit a pile placement plan which shows the installation sequence and the methods
proposed for controlling the location and alignment of piles. Submit pile placement plans at least 30
calendar days prior to delivery of piles to the job site. Complete all foundation preparation in the
area prior to the placement of piles for driving. Accurately place piles in the correct location and
alignments, both laterally and longitudinally and to the vertical. Establish a permanent base line to
provide for inspection of pile placement by the Owner’s Representative during pile driving operations
prior to driving production piles and maintain during the installation of the production piles.

Pilings must be installed with tolerances that will permit the installation of the structural steel bracing
and sheet piling. Manipulation of previously driven piles to force them into position will not be
permitted. Check all piles for heave prior to cut-off and following adjacent pile driving. Re-drive all
heaved piles to the required tip elevation.

3.2.3.1 Survey Data

After the driving of each pile group is complete and before superimposed concrete is placed, provide
the Owner’s Representative with an as-driven survey showing actual location and top elevation of
each pile. Submit the as-driven survey showing actual location and top elevation of each production
pile and test piles that will serve as a production piles within 7 calendar days of completing the pile
installation. Do not proceed with placing concrete until the Owner’s Representative has reviewed the
survey and verified that the proper cutoff wall tip elevation for the pile group has been provided.
Present a survey in such form that it gives deviation from plan location in two perpendicular
directions and elevations of each pile to nearest half inch. Survey must be prepared and certified by a
land surveyor licensed in The State of Florida.

3.2.4 Pile Penetration Criteria
The controlling driving resistance for production piles will be determined by the Contractor's
Geotechnical Consultant with the governing criteria established by the required tip elevation provided

in the project drawings. The required initial driving criteria and restrike will be established
subsequent to the analysis of pile tests as specified in paragraph PILE TESTS.

Steel Pipe Piles Section 31 62 16.13 Page 12





Phase Il Repairs to Lake Manatee Dam July 2021

3.2.5 Pile Length Markings

Mark each pile prior to driving with horizontal lines at one-foot intervals. Mark the interval number
on pile every 5 feet from pile tip.

3.2.6 Pile Driving

Notify Owner’s Representative 10 days prior to driving of test piles and load test. Submit records for
test piles and data for load tests. The Contractor's Geotechnical Consultant will determine the
terminal driving criteria based on results of dynamic pile driving tests at the end of drive or restrike,
static load tests wave equation analysis. Stop foundation excavation at one foot above foundation
grade before piles are driven. Do not drive piles within 100 feet of concrete less than 7 days old.
Complete excavation to lines and grades shown when pile driving is completed. Drive piles to the
indicated tip elevation. During initial driving and until pile tip has penetrated beyond layers of very
soft soil or below bottom of predrilled holes, use a reduced driving energy of the hammer as required
to prevent pile damage. If a pile fails to reach "calculated" indicated tip elevation, or if a pile reaches
"calculated" tip elevation without reaching required driving resistance corresponding to the required
uplift capacity, notify Owner’s Representative and perform corrective measures as directed. Provide
hearing protection when noise levels exceed 140 dB. Do not handle or move piles or pile sections in
any manner that would result in cracking or permanent damage to the existing structures. Piles may
be driven without pile guides or leads providing a hammer guide frame is used to keep the pile and
hammer in alighment.

The use of a vibratory hammer will be permitted above the final 10-feet of driving below which an
impact hammer will be required.

3.2.7 Protection of Piles

Take care to avoid damage to piles during handling, placing pile in leads, and during pile driving
operations. Support piles laterally during driving but allow rotation in leads. Where pile or projecting
reinforcement orientation is essential, take precautionary measures to maintain the orientation
during driving. Take special care in supporting battered piles to prevent excessive bending stresses in
pile. Maintain axial alignment of pile hammer with that of the pile. If the Contractor elects to use a
pile head with projecting strands or mild steel reinforcement, prevent direct impact forces from being
transmitted through the reinforcement, by using a special driving head.

3.2.8 Pulling and Redriving

Withdraw piles damaged or impaired for use during handling or driving, mislocated, or driven out of
alignment beyond the maximum tolerance as directed by the Engineer. Replace with new piles or
cut-off and abandon damaged or impaired piles and drive new piles as directed. Remove excess cut-
off from piles and unacceptable piles from the work site. Perform all work in connection with
withdrawing and removing rejected piles from the site at no additional cost to the Owner.

If pipe piles meet refusal prior to achieving the design tip elevations, use alternate methods to

advance the pile such as drilling through the pile. Exhaust all reasonable means at no additional cost
to the Owner to advance the pile prior to making a request to the Engineer for removal.
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3.2.8.1 Obstructions

If a pile encounters an underground obstruction of such size as to prevent driving the pile to the
required driving criteria, drill through the center of the pile to remove the obstruction at no additional
cost to the Owner. If such action does not permit pile advancement, recommend alternative
measures for approval by Owner’s Representative at no additional cost to the Owner.

3.2.8.2 Splicing Piles

Make splices as indicated on the approved shop drawings. Splices must be capable of developing the
full strength of the member in compression, tension, shear, and bending. Submit detail drawings of
splices and design calculations demonstrating the strength of the splice for approval.

3.2.9 Jetting of Piles
Water jets will not be permitted.
3.2.10 Predrilling of Piles

Predrilling to remove soil or other material representing the bulk of the volume of the pile to be
driven will be permitted. The diameter of the hole must not exceed two-thirds the width of the pile.
Discontinue drilling when the pile tip is approximately 10 feet above the required pile tip elevation.
Vibratory driving methods not allowed in the final 10 feet of penetration or more to meet the
required driving criteria.

3.2.10.1 Heaved Piles

When driving piles in clusters or under conditions of relatively close spacing, perform observations to
detect heave of adjacent piles. Backdrive heaved piles to the required tip elevation as directed by the
Contractor's Geotechnical Consultant, after reviewing the heave data, without additional cost to the
Owner.

3.2.10.2 Pulled Piles
Pull and replace piles damaged or impaired for use during driving with new piles or cut off and
abandon and drive new piles as directed without additional cost to the Owner. The Owner’s
Representative may require that any pile be pulled for inspection. Redrive piles pulled as directed

and found to be in suitable condition at another location as directed. Replace piles pulled as directed
and found to be damaged with new piles at the Contractor's expense.

3.2.10.3 LongPiles
Provide pile driving rig with rigid supports so that leads remain accurately aligned. Where a high
degree of accuracy is required, erect templates or guide frames at or close to the ground or water

surface.

3.2.10.4 Welding
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AWS D1.1/D1.1M. Welding of splices must conform to the requirements of Section 05 50 14
STRUCTURAL METAL FABRICATIONS. Shop and field welding, qualification of welding procedures,
welders, and welding operators must be in accordance with AWS D1.1/D1.1M.

3.2.11 Protection of Existing Structures

Mitigate impact on existing facilities due to pile driving activities in accordance with the project
specific document.

3.2.12 Concrete Infill

Mix and place concrete infill in accordance with Section 03 30 00 CAST-IN-PLACE CONCRETE.
Concrete shall be placed to the elevations as shown on the Drawings.

3.3 FIELD QUALITY CONTROL
3.3.1 Test Piles

Ten test piles will be load tested as specified below to confirm that the required tip elevation has
been reached and the required uplift capacity has been achieved.

3.3.1.1 Dynamic Pile Analysis

Dynamic testing provides supplemental information for evaluating pile integrity, hammer and drive
system performance, assess pile installation driving stresses, and pile capacities. Perform dynamic
testing on all eight (8) of the approach channel piles and on two additional piles to be determined by
the engineer. Restrike all eight (8) piles a minimum of 2 days after initial driving. Restrike must be
performed with Dynamic Pile Testing. The minimum required tension capacity of these piles is 220
kips. Provide equipment to obtain dynamic measurements, record, reduce and display its data that
meet the requirements of ASTM D4945 and Division 2 of the FDOT Specifications, Section 455 —
Structures and Foundations. The equipment must have been calibrated within 6 months prior to the
start of the testing operations and thereafter throughout the contract duration. Employ an
independent inspection firm, hereinafter referred to as the "Contractor's Geotechnical Consultant”,
experienced in the pile driving process, monitoring of test pile installation, and in the use of the Pile
Driving Analyzer (PDA) and its related equipment. Submit a performance report summarizing
dynamic test results for piles within 7 calendar days of completing field work. For all other piles,
submit a performance report within one day of testing. Submit a typed pile driving report
summarizing the results of piles on a monthly basis. Perform dynamic pile analysis as follows:

3.3.1.2 Pile Analyzing

Ten working days prior to driving the piles, submit the pile and complete driving equipment data to
the Owner’s Representative. The Contractor's Geotechnical Consultant must use the submitted
information to perform wave equation analyses and must prepare a summary report of the wave
equation results. The wave equation analysis using GRLWEAP software by Pile Dynamics, Inc. or
equivalent must be used to assess the ability of the proposed driving system to install the pile to the
required uplift capacity and desired tip elevation within the allowable driving stresses. Approval of
the proposed driving system by the Owner’s Representative must be based upon the wave equation
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analyses indicating that the proposed driving system can develop a pile capacity of 220 kips of uplift
at a driving resistance not greater than 20 blows per inch within allowable driving stress limits. The
hammer must also be sized or adjustable such that the penetration per blow at the required ultimate
capacity does not exceed 0.5 inches.

3.3.1.3 Pile Drivability
Perform each dynamic pile analysis in two steps. The first step is to check the hammer, pile and soil
performance, and to determine the suitability of the proposed hammer for the size, length and type
of pile being installed for the soil types encountered as the piles are driven. This initial monitoring
must determine whether pre-augering is appropriate, efficiency of the hammer relative to specified
efficiency, effectiveness of cushion, level of compressive and tensile stress in pile and extent/location
of any pile damage caused by the initial driving. With each blow of the pile, record the information
listed below electronically and analyze the information using the Pile Driving Analyzer:
a. Blow number
b. Blow rate per minute and stroke.
c. Input and reflected values of force and velocity.
d. Value of upward and downward traveling force wave with time.
e. Maximum and final transferred energy to pile, hammer system efficiency.
f. Maximum compressive stress, velocity, acceleration and displacement.
g. Maximum tensile stress in pile.
h.  Pile structural integrity, damage detection, extent and location.
i Bearing capacity of pile by Case method.
j. Tip elevation
If the pile, hammer and soil performance evaluation recommend changes to the hammer stroke, pile
cushioning, augering or any other aspect for the pile driving operation, incorporate these changes
into production pile driving in an effort to control excessive stresses and pile damage. Replace test
piles damaged or broken during installation, incorporating driving modifications as determined by the
Contractor's Geotechnical Consultant and reviewed and approved by the Owner’s Representative.
Repeat this procedure until allowable tensile and compressive stresses are achieved in the pile and
pile damage is minimized. Subject selected initial driving records to rigorous computer analysis by the

Case Pile Wave Analysis Program (CAPWAP) for determination of resistance distribution, soil
resistance and properties, and estimation of anticipated gain/loss factors.
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3.3.1.4 CAPWAP

Signal matching analysis by CAPWAP software of the dynamic pile testing data must be performed on
data obtained from the end of initial driving and the beginning of restrike of all control piles.
CAPWAP analyses must be performed by an engineer who has achieved Advanced Level or better on
the PDI / PDCA Dynamic Measurement and Analysis Proficiency Test for Providers of PDA Testing
Services.

Upon completion of test pile driving, allow the piles to set-up for at least 48 hours. After evaluation
of pile, hammer and soil performance by the Contractor's Geotechnical Consultant, the second step of
the dynamic pile analysis may proceed. This portion of the evaluation requires striking the set-up
piles a minimum of 20-50 times, or as directed by the Contractor's Geotechnical Consultant using the
same hammer which was used for the pile driving and which will be used for production pile driving.
"Warm up" the hammer and make it optimally ready prior to restriking, in order to avoid capacity
losses during evaluation of restrike data. Apply maximum hammer energy during restrike in order to
fully mobilize the soil resistance. However, exercise care so as to not overstress the pile. In addition
to those items listed above, selected restrike driving records as directed by the Contractor's
Geotechnical Consultant are to be subjected to rigorous computer analysis by the Case Pile Wave
Analysis Program (CAPWAP) for determination of resistance distribution, soil resistance and
properties, and plot of applied load vs. average pile displacement based on the calculated soil
properties.

3.3.1.5 Dynamic Load Test Reporting
a. Upon satisfactory completion of each dynamic load test, submit a minimum of three copies of a
Pile Performance Report for the Contractor by the Contractor's Geotechnical Consultant. The
submittal must be prepared and sealed by a Professional Engineer registered in Florida.

b. The report for the Dynamic Pile Analysis must contain the following information:

(1) Capacity of pile from Case Pile Wave Analysis Program (CAPWAP). Information resulting
from analysis of a selected restrike blow.

(2) Maximum and final transferred energy, hammer system efficiency during pile installation.
(3) Maximum compressive stress, velocity, acceleration and displacement.

(4) Maximum tensile stress in pile.

(5) Pile structural integrity, damage detection, extent and location.

(6) Blows per minute and blow number.

(7) Input and reflection values of force and velocity, upward and downward traveling force
wave with time.

(8) Pile skin friction and toe resistance distribution.
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(9) Maximum energy transferred to pile.

(10) Tip elevation

Use either a Model 8G or PAX Pile Driving Analyzer as manufactured by Pile Dynamics, Inc., of
Cleveland Ohio or approved equivalent, for dynamic testing of the pile hammer and for dynamic load
testing of the test pile. All equipment necessary for the dynamic monitoring such as sensors, cables
or wireless transmitters, must be furnished by the Contractor's Geotechnical Consultant. The
equipment must conform to the requirements of ASTM D4945.

No additional payment will be made for services of the Contractor's Geotechnical Consultant. The
Contractor's Geotechnical Consultant must be available throughout the pile driving operation to
consult with the Engineer of Record when required by the Engineer of Record. The cost of changes in
the Contractor's procedure, as required by evaluation of the results of the Pile Driving Analysis, will be
at the Contractor's expense.

3.3.2 Pile Records

Keep a complete and accurate record of each pile driven. Indicate the pile location, deviations from
pile location, cross section shape and dimensions, original length, ground elevation, tip elevation, cut-
off elevations, number of blows required for each foot of penetration and number of blows for the
last 6 inches penetration or fraction thereof as required for the "calculated" driving resistance.
Include in the record the beginning and ending times of each operation during driving of pile, type
and size of hammer used rate of operation, stroke or equivalent stroke for diesel hammer, type of
driving helmet, and type and dimension of hammer cushion (capblock) and pile cushion used. Record
retap data and unusual occurrences during pile driving such as redriving, heaving, weaving, splicing,
obstructions, and any driving interruptions. Submit to the Engineer of Record complete and accurate
test and production pile driving records within 15 calendar days after completion of driving. Make
pile driving records available to the Engineer of Record at the job site, within 24 hours after each day
of pile driving. A preprinted pile driving log for recording pile driving data and pile driving equipment
data form can be downloaded at: https://www.wbdg.org/ffc/dod/unified-facilities-guide-
specifications-ufgs/forms-graphics-tables.

3.3.3 Testing Agency Qualifications
Engage an independent testing agency to observe the production piles installation. The testing

agency must be qualified according to ASTM E329 for testing indicated. Submit testing agency
qualifications to the Owner’s Representative for approval.

3.3.4 Welding Inspection

Employ a testing agency to perform the welding inspections as specified in the statement of special
inspection.

3.3.5 Weld Testing
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In addition to visual inspection, welds must be tested and inspected according to AWS D1.1/D1.1M
and inspection procedures listed below, at testing agency's option. Correct deficiencies in Work that
test reports and inspections indicate do not comply with the Contract Documents. Test 10 percent of
pile splices, the steel pile cap splice connections and the steel pile insert connection.

a. Liquid Penetrant Inspection: ASTM E165/E165M.

b. Magnetic Particle Inspection: ASTM E709; performed on root pass and on finished weld. Cracks
or zones of incomplete fusion or penetration are not accepted.

c. Ultrasonic Inspection: ASTM E164.
3.4 TOUCHUP PAINTING

Clean field welds, splices, and abraded painted areas and field-apply paint according to SSPC PA 1.
Use same paint and apply same number of coats as specified. Apply touchup paint before driving
piles to surfaces that are immersed or inaccessible after driving.

3.5 VIBRATION CONTROL

Perform vibration monitoring at strategic locations determined by the Owner’s Representative and
number of locations as follows:

Approach Walls:

Coarse Screen Chamber:
Ogee:

Training Walls:

Fine Screen Chamber:

= WwWweEk Ww

Vibration Control locations will be decided by the Owner’s Representative during the pile driving
operations. Perform vibration monitoring seismographs, accelerometer and/or geophones within a
distance of 200 feet from the pile driving activity. Engage the services of a qualified, independent
vibration consultant, acceptable to the Owner, to conduct the vibration monitoring. The vibration
consultant must have minimum of five years of experience in vibration monitoring. A minimum of 14
days before the installation of vibration monitors, submit to the Owner the name of the vibration
consultant and a list of at least three previously completed projects of similar scope and purpose.

Prior to the pile driving activities, obtain baseline readings of ambient vibrations on each of the
components of the structure being monitored. The vibration during the pile driving activities must be
limited to a peak particle velocity of not more than 2.0 inches per second. During pile driving
activities, monitor the vibrations to ensure the limits are not exceeded. If the limits are exceeded,
cease the pile driving activity causing the vibration until the Vibration consultant and the Owner’s
Representative are on site to observe the structures nearest to the vibration monitor which has
exceeded the limits. Provide alternate drilling options for the Owner’s Representative to review and
accept.

The Contractor is responsible for all damages resulting from the pile driving operations and must take
whatever measures necessary to maintain peak particle velocity within the specified limit. After
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completion of the project, remove the vibration monitors off the site and off Owner property and
restore the monitoring locations back to their original condition.

3.7 CONSTRUCTION INSTRUMENTATION AND MONITORING PROGRAM

Prepare a geotechnical instrumentation program to monitor in real time the settlement and lateral
movement of temporary and permanent structures, utilities, embankments and excavations during
pile driving. The design and distribution of instrumentation must demonstrate an understanding of
the need, purpose and application of each proposed type. Perform vibration monitoring in
accordance with VIBRATION CONTROL sections.

Crest of the Dam: 4 (Settlement), check select control points on the structure each month for
displacement (upstream and downstream)

Approach Walls: 4

Ogee: 3

Training Walls: 4

Engineer will select the locations to be monitored and reserves the right to adjust locations during
driving operations at no additional cost to the Contractor.

Monitoring must extend before, during and for a period after completion of construction activities
related to pile driving when long-term performance issues are a concern. The monitoring plan must
be designed to protect adjacent structures and utilities against damage due to the pile driving
activities. Establish limiting values of vertical and horizontal movement for each structure and utility
within the zone of influence, subject to review by the Owner.

Embankment: 1-inch, maximum (vertical and horizontal)
Concrete Structures:  1/8-inch (vertical and horizontal)
Bridge Deck:  1/8-inch (vertical and horizontal)

Prepare a report detailing the proposed program of instrumentation and monitoring, establishing
threshold values of monitored parameters, and describing the response plans that will be
implemented when threshold parameters are exceeded. The report must include details about
instrumentation consultant's experience, appropriate types, quantities, locations and monitoring
frequencies of the instruments.

Upon acceptance of the instrumentation and monitoring program, provide, install and monitor the
instrumentation and interpret the data. Submit instrumentation and monitoring program reports not
less than every driving operation and no less than 1 day after the monitoring program has begun.
Take corrective actions, as necessary, based on the field instrumentation data and as defined in the
instrumentation and monitoring program.

-- End of Section --

Steel Pipe Piles Section 31 62 16.13 Page 20





				2021-07-28T17:59:48-0400

		Glen R. Andersen










Phase Il Repairs to Lake Manatee Dam July 2021
SECTION 3292 22
SEEDING AND SODDING
APPROVAL STATUS
PREPARED BY: PWM | DATE  27July2021 | CHECKED GA DATE 27July2021
BY:
APPROVED BY: DATE  27July2021
DB
REVISION STATUS
REV ISSUED FOR REVISED BY | CHECKED | APPROVAL | APPROVAL DATE
BY
0 | Bidding
Engineer’s Seal Digital Signature
e, P h M I M Digitally signed by
,s“‘v Vw’" "'c, 1L p Philip W Marcum
SR ENIC Y, DN: c=US
FQ7 Nosos21 B2 e
s . k2T W o=Unaffiliated,
Sgi STATEOF % ou=A01410D0000
zRy  PLORPR L Gws 017497222E24000
",,% expires @S M AlCU 09748, cn=Philip
’o,"@s-.‘fg.-ﬁ 9_-1-,.-"{‘:‘@ W Marcum
“tigONA I-“‘?o“ m Date: 2021.07.28
fanet 17:34:01 -04'00'

PHILIP W. MARCUM P.E., STATE OF FLORIDA, PROFESSIONAL ENGINEER, LICENSE NO. 69621.

THIS ITEM HAS BEEN ELECTRONICALLY SIGNED AND SEALED BY PHILIP W. MARCUM ON 28 JULY
2021, USING A DIGITAL SIGNATURE ISSUED BY IDENTRUST.

PRINTED COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND THE IDENTRUST DIGITAL
SIGNATURE MUST BE VERIFIED ON ANY ELECTRONIC COPIES.

Seeding and Sodding

Section 32 92 22

Page 1






Phase Il Repairs to Lake Manatee Dam July 2021

SECTION
SEEDING AND SODDING
PART 1 GENERAL
1.1 SCOPE

The work covered by this section consists of furnishing all plant, labor, equipment, and materials and
performing all operations in connection with returning all construction areas to their original conditions
or better, including seeding, mulching and fertilizing newly grassed areas. Upon installation, the County
will immediately accept maintenance responsibility.

Excavation, filling and grading required to reestablish original elevations are included under other
sections of these Specifications.

1.2 SUBMITTALS
A. Seeding and Sodding Plan

The Contractor shall provide a Seeding and Sodding Plan describing the equipment, materials,
and procedures for the sodding and mulching of the areas specified in the drawings. The plan
shall include information of physical characteristics of the materials, application rate and
procedures, surface erosion control and chemical treatment requirements. In addition, the
plan shall include a delivery schedule, handling and storage procedures, establishment periods
and procedures for the maintenance by the County.

B. Certificates:

Seed and fertilizer shall be certified that they meet requirements of these specifications,
stating botanical name, percentage by weight, percentage of purity, germination, and weed
seed for each grass seed species.

PART 2 PRODUCTS

2.1 MATERIALS
A. Grassm Seed or Sod

The embankment slopes that are stripped for the planned work should be sodded upon
completion of the work. The Contractor should use Bahia sod.

Re-seeding can be used for other areas not on the embankment slopes. The Contractor shall
provide State-certified seed of the latest season's crop delivered in original sealed packages,
bearing producer's guaranteed analysis for percentages of mixtures, purity, germination, hard
seed, weed seed content, and inert material. Label in conformance with AMS Seed Act and
applicable state seed laws.

B. Mulch

Mulch shall be free from weeds, mold, and other deleterious materials. Mulch materials shall
be native to the region.
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C. Water

Initial watering shall be the responsibility of the Contractor. After initial watering, the County
shall take over all maintenance responsibilities. Water shall not contain elements toxic to
plant life.

D. Pesticide

Pesticide shall be insecticide, herbicide, fungicide, nematocide, rodenticide or miticide.For the
purpose of this specification, a soil fumigant shall have the same requirements as a pesticide.
The pesticide material shall be EPA registered and approved.

E. Surface Erosion Control Materials

The Contractor shall be responsible for providing erosion control on all exposed surfaces
throughout construction. The erosion control measures shall be capable of functioning until a
stable stand of grass is established. The Contractor may provide erosion control fabrics, nets
or chemicals as necessary to facilitate the work. The erosion control method shall be specified
in the Seeding and Sodding Plan and approved by the Engineer.

PART 3 EXECUTION
3.1 INSTALLATION

The areas to be seeded/sodded shall be graded and topsoil placed in accordance with the Earthwork
Specification.

Seeding and sodding shall be performed in accordance with the Seeding and Sodding Plan submitted by
the Contractor and approved by the Engineer.

Seeded areas shall be protected against traffic or other use by placing warning signs or erecting
barricades as necessary.

3.2 CLEANUP

Soil or similar materials spilled onto surrounding paved areas shall be removed promptly, keeping those
areas as clean as possible at all times. Upon completion of seeding and mulching operations, all surplus
materials and any trash or debris shall be promptly removed from the construction areas.

3.3 MAINTENANCE

Areas planted under this Contract and all grassed areas damaged by the Contractor's operation shall be
repaired by the Contractor by proper preparation, seeding, fertilizing in accordance with these

Specifications.

The County shall be responsible for all maintenance activities on seeded and sodded areas once the
material has been placed.

-- End of Section --

Seeding and Sodding Section 32 92 22 Page 3





				2021-07-28T17:34:01-0400

		Philip W Marcum










Phase Il Repairs to Lake Manatee Dam

SPECIFICATION 31 23 19

July 2021

DEWATERING
APPROVAL STATUS
PREPARED BY: GA DATE  27July2021 CHECKEDBY: DD DATE 27July2021
APPROVED BY: DB DATE  27July2021
REVISION STATUS
REV ISSUED FOR REVISED BY CHECKED BY | APPROVAL APPROVAL DATE
0 Bidding

Engineer’s Seal

‘\\||||“',|“’

I & NO 77304
S s *
P«

o ANDERS
N AOER

Digital Signature

DN: c=GB, I=Aberdeen,

o=JOHN WOOD GROUP
PLC, cn=Glen Andersen,
email=glen.andersen@
woodplc.com

Date: 2021.07.29
18:09:47 -04'00'

ANY ELECTRONIC COPIES.

GLEN ANDERSEN P.E., STATE OF FLORIDA, PROFESSIONAL ENGINEER, LICENSE NO. 77304.
THIS ITEM HAS BEEN ELECTRONICALLY SIGNED AND SEALED BY GLEN ANDERSEN ON 29 JULY 2021, USING AN SHA-2

AUTHENTICATION CODE ISSUED BY DIGICERT.
PRINTED COPIES OF THIS DOCUMENT ARE NOT CONSIDERED SIGNED AND THE DIGITAL SIGNATURE MUST BE VERIFIED ON

Dewatering

Section 3123 19

Page 1





Phase Il Repairs to Lake Manatee Dam July 2021

SPECIFICATION 31 23 19

DEWATERING

PART 1 - GENERAL

11 DESCRIPTION

Furnish, operate, and maintain dewatering measures and equipment for the control, collection,
and disposal of ground and surface water entering excavations and for pressure relief wells as
shown on the drawings

1.2 RELATED WORK SPECIFIED ELSEWHERE
A. Specification 01 33 00 - Submittal Procedures

B. Specification 31 00 00 - Earthwork

1.3 SUBMITTALS

A. Submit plans for dewatering the excavation areas as part of the Construction
Work Plan before work starts for ENGINEER review. Include means and
methods for dewatering.

B. Submit changes to dewatering means and methods to the
ENGINEER for review before making those changes.

PART 2 - PRODUCTS
2.1 GENERAL

A. Provide, operate, and maintain a dewatering system to remove water from
excavations and trenches using pumps, drains, well points, piping, and other
facilities necessary to keep the excavations free of water, as required by these
Specifications and the Engineer. Have spare units available for immediate use
in the event of equipment breakdowns or significant rainfall.

PART 3 - EXECUTION
3.1 PERFORMANCE

A General:
1. Perform dewatering work as necessary at no additional cost to the
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Owner.
B. Excavation Dewatering:
1. Dispose of collected construction water removed from excavations,

dewatering of soil/sediment, stockpile containment areas, and
decontamination water in accordance with Permit requirements.

2. Treatment: Prior to discharge, collected construction water shall be
temporarily stored in sediment traps or detention basins, whichever is
more applicable to the quantity of water, in accordance with FDEP
requirements.

3. Construct a bypass system consisting of cofferdams/bladder dams,
pumps, and associated piping and appurtenances to conduct bypass
flow and dewater the work area before and during excavation and
backfilling activities.

4, Contractor may install a groundwater dewatering system to depress
water table below excavation depths. Contractor responsible for
management, sampling, and disposal of extracted groundwater.
Dewatering passive pressure relief wells for the cofferdam on the
Contract Drawings are shown for example only.

5. Discharge water from groundwater dewatering system to the
Manatee River channel downstream of the area being excavated. Use
turbidity curtains immediately downstream of the bypass and
dewatering discharge points.

C. Damage:

1. Repair damage resulting from the dewatering operations or failure to
maintain the Work in a suitable dry condition at no additional cost to
the Owner.

2. Incorporate both active and passive construction controls in the

Emergency Shutdown Plan for Hurricane, Tropical Storm, or Heavy
Rainfall Event to:
i. protect new work from being damaged; and,
ii.  prevent flood water from passing through the spillway in the event of a
flooding of the cofferdam.

3. These construction controls cover every critical activity involving the
safety of the dam and can include but are not limited to:
i.  scheduling and sequencing repairs to the tainter and coarse
screen gates;
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ii.  usingthe existing stop log to seal a bay if its tainter gate is open
and cannot be lowered;

iii.  managing the tailwater from the emergency spillway in the
downstream repair area, etc.

4, The cofferdam is designed to flood if the lake reaches the level
indicated on the Plans.

5. All flood water during construction is to be released through the
emergency spillway.

6. Brace or otherwise protect pipelines and structures which are not
stable, against floatation, when necessary.

D. Diversion Berms:
1. Design, construct, maintain, and remove diversion berms where
necessary for diverting runoff away from open excavations to minimize
the generation of liquid wastes.
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2. Design and construct diversion berms to withstand all imposed loads
to prevent injury to adjacent structures or property.

3.2 DEWATERING THE CONSTRUCTION SITE

A. Dewater excavation areas and other parts of the construction site and keep
free of standing water or excessively muddy conditions as needed for the
Work.

B. Provide, install, operate, and maintain drains, sumps, pumps, and other

equipment needed to perform the dewatering as specified.

C. Dewatering methods that cause a loss of fines from excavation areas are not
allowed.
D. Discharge of water pumped from excavations in accordance with Permit

requirements.
3.3 REMOVAL OF TEMPORARY WORKS

A. When temporary works are no longer required, remove or level and grade
them to the extent required to: present a clean appearance; prevent
obstruction of water flow; and prevent interference with the operation of
or access to permanent works.

B. Except as otherwise specified, remove temporary underdrain piping.
C.
D. Continually clean up waste, debris, and leftover materials resulting from

the Cutoff Wall, Tie-Ins, or Support Columns construction process.
Dispose of these materials in designated areas provided by the Owner in
accordance with all Federal, State, and local regulations and codes

++ END OF SECTION ++
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SECTION 313224

VOID FILLING — DOWNSTREAM APRON DEMONSTRATION AND PRODUCTION AREAS

PART 1 GENERAL

11 GENERAL

A.

Summary of Work: The work specified below includes tasks associated with filling voids
below the downstream apron with a slurry of sand and polymer to provide bearing
support for the downstream apron and stilling basin and allow the void network to
continue to serve as an efficient underdrain while reducing further erosion/loss of
material below the slabs.

Work will proceed with a demonstration area, followed by an evaluation and
recommendation by the Engineer on proceeding with production void filling for the
remainder of the downstream apron and the stilling basin slabs (refer to separate
specification for void filling under the stilling basin floor slabs. This specification may be
revised for production void filling by the Engineer after evaluation of the demonstration
area.

Specialty Geotechnical Contractor: Nicholson Construction Company, Inc. has been
identified as a specialty geotechnical contractor with previous project experience in void
filling around sensitive structures using high permeability sands with polymer as
specified below. Contact: Ryan Hall ryan.hall@nicholsonconstruction.com.

Responsibilities:

i The Void Filling Subcontractor is responsible for tasks as outlined below, except
for items specifically noted as responsibilities of either the Contractor or
Engineer.

ii. The Contractor is responsible for:

1. Excavating soil (SP or SP-SM) from the borrow area, stockpiling it near
the work area, and providing BMPs for erosion and runoff protection in
the borrow pit excavation and stockpile. See Plans for borrow pit and
potential stockpile locations.

2. Installing passive pressure relief wells with backflow preventers as
provided in the plans and specifications and at locations specified by the
Engineer.

iii. The Engineer is responsible for observing the void filling operations, issuing an
assessment and recommendation for proceeding with production void filling,
updating the specifications for production void filling as necessary, and
providing locations for the pressure relief wells to the Contractor.
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PART 2 PRODUCTS
2.1 MATERIALS

A. Slurry: A slurry of sandy soil (SP or SP-SM as specified herein), polymer, and water shall
be used to fill voids beneath the slabs. The slurry shall consist of the following:

i.  Water: Water shall be from an on-site fire hydrant as designated by Lake Manatee
County. Contractor secures permit from Manatee County for this water.

ii. Polymer: Polymer shall be provided by the Void Filling Subcontractor. Polymer shall
be a liquid fluid polymer certified to NSF/ANSI Standard 60, Drinking Water
Treatment Chemicals. The Void Filling Subcontractor provides a material
specification sheet to Lake Manatee County for approval at least 30 days prior to
use in the slurry.

iii.  Sand:

1. Excavate sand from a designated borrow area as identified in the Plans and
use appropriate BMPs for the excavation. Sand shall be a sandy soil meeting
the following requirements unless otherwise approved by the Engineer:

a. Free of debris and organic matter;
b. Have a maximum particle size of % inch;
C. 6% or less of fine-grained material (6% or less passing the #200

sieve and classifying as SP or SP-SM in accordance with the Unified
Soil Classification System).

2. Stockpile the sand near the work area (refer to Plans) and use appropriate
BMPs for the stockpile. Upon completion of the work return unused sand to
the borrow area.

3. Take grab samples from the stockpile at a frequency corresponding to every
20 cubic yards of sand injected and shall have the following laboratory
testing performed on each grab sample. The results of laboratory testing
shall be provided to the Engineer.

a. Grain size distribution (ASTM D6913)
b. Organic content (ASTM D2974)

2.2 CORING AND SLURRY INJECTION EQUIPMENT

A. The Void Filling Subcontractor supplies all the equipment required to perform the work.

B. Gauges: The Void Filling Subcontractor provides gauges and other instrumentation to
measure the following:
i.  Slurry pumping pressure at ground surface above the point of injection
ii. Slurry flow rate
iii.  Volume of slurry pumped

C. Instrumentation: The Void Filling Subcontractor provides automated instrumentation to
provide real-time measurements of slab heave during void filling operations. The
instrumentation shall be capable of providing audible/visual alarms if excessive heave is
detected.
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PART 3 EXECUTION

3.1 EXECUTION

A. Excavation and Stockpiling of Sand: Excavate and stockpile sand as noted above.

B. Pre-Work Condition Survey: A Pre-Work Condition Survey shall be performed to
document the surface condition of the slab and to check presence and thickness of voids
in the work area:

Provide a survey of the slab surface elevations in the work area.

The Engineer or their designated on-site representative provides high-resolution
digital photographs to document the surface condition of the slab in the work area
prior to injection.

The Void Filling Subcontractor cores the slab at up to 10 locations designated by the
Engineer. Core holes shall be at least 2 inches in diameter. The Engineer shall check
for the presence and thickness of voids below the slab at the core hole locations.

C. Void Filling in the Demonstration Area: The Void Filling Subcontractor performs void
filling below the downstream apron slab in the Demonstration Area shown on the Plans.
This void filling shall be completed prior to installing the pressure relief wells with
backflow preventors in the end sill of the stilling basin. This work shall consist of the
following:

Vi.

Vii.

Slurry shall be pumped through injection points (core holes) under pressure. Vent
points (core holes) surrounding the injection points shall be used to check for slurry
advancement/return and to relieve uplift pressures on the underside of the slab.
Sand Polymer Slurry shall be pumped into the voids at a target minimum equivalent
dry unit weight of 115 Ibs/ft® based on a 3-point moving average with not less than
110 Ibs/ft® for any one sample.

The Void Filling Subcontractor surveys core hole locations (injection and vent points)
and assigns an identifying number.

For each injection point, the Void Filling Subcontractor tracks thickness of the slab,
injection pressures at the slab surface, volume of slurry pumped, vent point spacing
from the injection point, and any measured heave of the slab during pumping.
Throughout void filling operations, the Void Filling Subcontractor maintains an
automated motorized total station (AMTS) or equivalent means of providing real-
time measurements of the slab surface elevation. The instrumentation shall be set
up to provide a visual or audible alarm if measured top of slab elevations change by
more than 0.1 inches beyond what is expected due to daily temperature variation.
If slab heave is greater than 0.1 inches during pumping, the injection pressure, vent
point spacing, and/or slurry mix shall be adjusted as necessary to provide filling of
voids with minimal slab heave.

Upon completion of the demonstration area, the Void Filling Subcontractor makes a
visual assessment of each injection and observation core hole and injects additional
sand/polymer slurry to fill any remaining voids (top-off).
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viii.

Upon completion of the void filling and topping off, the Void Filling Subcontractor
shall inject a sufficient amount of bleach to cut the polymer and restore the
permeability of the sand.

Upon completion of void filling, core holes downstream of the Seepage Cutoff Wall
shall be filled with non-shrinking neat grout. The core holes upstream of the
Seepage Cutoff Wall shall left open for observation during construction to
determine which of them will be fitted with passive pressure relief wells. This
decision will be made by the Engineer once the contractor has completely
encapsulated the downstream portion of the spillway with a jet grout/soil mixed
seepage cutoff wall. After the locations for the pressure relief wells have been
selected and these have been installed, the remaining core holes shall be filled with
non-shrinking neat grout.

The Void Filling Subcontractor measures the moisture content and unit weight of
the sand/polymer slurry and collects representative samples of the slurry mix at the
injection point at least three times per day or every 20 cubic yards of slurry injected,
whichever is more stringent. These are placed in 3” diameter concrete molds and
capped to prevent moisture loss and submitted by the Contractor’s QC firm for
laboratory moisture content, unit weight, and grainsize analyses in accordance with
ASTM D6913 and ASTM D7263-21. The results are provided to the Engineer for
review.

D.  Post-Work Condition Survey for the Demonstration Area: Upon completion of void filling
and topping-off in the demonstration area, a Post-Work Condition Survey is performed to
document changes of the surface condition of the slab due to void filling:

Provide a repeat survey of the slab surface elevation in the work area.

The Engineer or their designated on-site representative shall repeat the
photographs taken for the Pre-Work Condition Survey.

The Void Filling Subcontractor cores the slab at up to 10 locations designated by the
Engineer. Core holes shall be at least 2 inches in diameter. The Engineer shall check
for the presence and thickness of voids below the slab at the core hole locations. If
voids are discovered, then the Void Filling Subcontractor fills these voids at no
additional cost to the County.

E. Evaluation and Acceptance of Demonstration Area Void Filling:

The Void Filling Subcontractor submits an installation data report to the Engineer
which shall include for each injection point, the injection pressure, nearest vent
point spacing, slurry volume pumped, slurry mix ratio, equivalent dry density of
the pumped slurry, and any measured slab heave during injection.

The Engineer shall review data submitted by the Void Filling Subcontractor, the
Pre- and Post-Work Condition Surveys, laboratory testing data, and provide an
installation assessment and recommendations to Lake Manatee County on
proceeding with void filling below the downstream apron and stilling basin slabs.
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Production void filling shall not proceed without authorization from Lake Manatee
County.

F. Production Void Filling: Production void filling for the downstream apron shall proceed
upon completion and acceptance of the Demonstration Area, issuing of revisions to the
specification by the Engineer, and following authorization from Manatee County.
Production void filling shall proceed following the same steps as performed in the
demonstration area.

G.  Core Hole Grouting: See Item 3.C.viii above.

H. Pressure Relief Wells with Backflow Preventers: Upon completion of void filling and after
the entire spillway is encased in a seepage cutoff barrier, the Engineer shall evaluate the
quantity and location of weep holes required in the downstream apron slab and shall
provide the locations to the Contractor at least 6 weeks prior to achieving substantial
completion. Construct/install up to 12 weep holes with backflow preventers in the
downstream apron as shown in the Plans.

-- End of Section --
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SECTION 32 32 25

VOID FILLING - STILLING BASIN

PART 1 GENERAL

11 GENERAL

A.

Summary of Work: The work specified below includes tasks associated with filling voids
below the stilling basin slabs and under the adjacent downstream training wall
foundations with a slurry of sand and polymer with the intent of providing continuous
bearing support while allowing the void network to continue to serve as an underdrain
while reducing further erosion/loss of material below the slabs.

This is an interim specification, and subject to finalization after evaluation of the
demonstration area for void filling in the downstream apron in accordance with the
application specification. Work shall not proceed until finalization of the specifications
and authorization to proceed by Lake Manatee County.

Specialty Geotechnical Subcontractor: Nicholson Construction Company, Inc. has been
identified as a specialty geotechnical contractor with previous project experience in void
filling around sensitive structures using a high permeability sand with polymer as
specified below. Contact: Ryan Hall ryan.hall@nicholsonconstruction.com.

Responsibilities:

i. The Void Filling Subcontractor is responsible for tasks as outlined below, except for
items specifically noted as responsibilities of either the Contractor or Engineer.

ii. The Contractor is responsible for:

1. Excavating soil (SP or SP-SM) from the borrow area, stockpiling soil near the
work area, and providing BMPs for erosion and runoff for the borrow pit
excavations and stockpile. See Plans for borrow pit and potential stockpile
locations.

2. Providing equipment access to the stilling basin either by the construction
of an earthen ramp or using a crane to lift equipment into and out of the
stilling basin. The scope of such work is coordinated between the
Contractor and the Void Filling Subcontractor.

3. Installing passive pressure relief wells with backflow preventers as shown in
the plans and specifications and at locations specified by the Engineer.

iii. The Engineer (Wood) is responsible for observing the void filling operations and
providing locations for weep holes to the Contractor.

PART 2 PRODUCTS

Void Filling — Stilling Basin Section 32 32 25 Page 2





Phase Il Repairs to Lake Manatee Dam July 2021

2.1 MATERIALS

A. Slurry: A slurry of sandy soil (SP pr SP-SM as specified herein), polymer, and water shall
be used to fill voids beneath the slabs. The slurry shall consist of the following:

i Water: Water shall be from an on-site fire hydrant as designated by Lake Manatee
County. Contractor secures permit from Manatee County for this water.

ii. Polymer: Polymer is provided by the Void Filling Subcontractor. Polymer shall be a
liquid fluid polymer that is certified to NSF/ANSI Standard 60, Drinking Water
Treatment Chemicals. The Void Filling Subcontractor provides a material
specification sheet to Lake Manatee County for approval at least 30 days prior to
use in the slurry.

iii.  Sand:

1. Excavate sand from a designated borrow area as identified in the Plans and
use appropriate BMPs for the excavation. Sand shall be a predominantly
sandy soil meeting the following requirements unless otherwise approved
by the Engineer:

a. Free of debris and organic matter;
b. Have a maximum particle size of % inch;
C. Less than 6% fine-grained material (less than 6% passing the #200

sieve and classifying as SP or SP-SM in accordance with the Unified
Soil Classification System).

2. Stockpile the sand near the work area (refer to Plans for location) and use
appropriate BMPs for the stockpile. Upon completion of the work the return
unused sand to the borrow area.

3. Take samples from the stockpile at a frequency corresponding to every 20
cubic yards of sand injected and shall have the following laboratory testing
performed. The results of laboratory testing shall be provided to the

Engineer.
a. Grain size distribution (ASTM D6913)
b. Organic content (ASTM D2974)

2.2 CORING AND SLURRY INJECTION EQUIPMENT

A.  The Void Filling Subcontractor supplies all the equipment required to perform the work.

B. Gauges: The Void Filling Subcontractor provides gauges and other instrumentation to
measure the following:
i Slurry pumping pressure at ground surface above the point of injection
ii. Slurry flow rate
iii. Volume of slurry pumped

C. Instrumentation: The Void Filling Subcontractor provides automated instrumentation to
provide real-time measurements of slab heave during void filling operations. The
instrumentation shall be capable of providing audible/visual alarms if excessive heave is
detected.
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PART 3 EXECUTON

3.1 EXECUTION

A. Excavation and Stockpiling of Sand: Excavate and stockpile sand as noted above.

B. Pre-Work Condition Survey: A Pre-Work Condition Survey is performed to document the
surface condition of the slab and to check presence and thickness of voids in the work

area:

Provide a survey of the slab surface elevations in the work area.

The Engineer or their designated on-site representative shall provide high-
resolution digital photographs to document the surface condition of the slab in the
work area prior to injection.

The Void Filling Subcontractor cores the slab at up to 10 locations designated by the
Engineer. Core holes shall be at least 2 inches in diameter. The Engineer shall check
for the presence and thickness of voids below the slab at the core hole locations.

C.  Void Filling: Void filling below the stilling basin slabs is performed as shown on Plans. This
void filling shall be completed prior to installing the pressure relief wells with backflow
preventors in the end sill of the stilling basin. This work shall consist of the following:

Vi.

Vii.

Slurry shall be pumped through injection points (core holes) under pressure. Vent
points (core holes) surrounding the injection points shall be used to check for slurry
advancement/return.

Sand Polymer Slurry shall be pumped into the voids at a target minimum equivalent
dry unit weight of 115 Ibs/ft3 based on a 3-point moving average with not less than
110 lbs/ft3 for any one sample.

The Void Filling Subcontractor surveys the core hole locations (injection and vent
points) and assign an identifying number.

For each injection point, the Void Filling Subcontractor tracks the thickness of the
slab, injection pressures at the slab surface, volume of slurry pumped, vent point
spacing from the injection point, and any measured heave of the slab during
pumping.

Throughout void filling operations, the Void Filling Subcontractor maintains an
automated motorized total station (AMTS) or equivalent means of providing real-
time measurements of the slab surface elevation. The instrumentation shall be set
up to provide a visual or audible alarm if measured top of slab elevations change by
more than 0.1 inches beyond what is expected due to daily temperature variation.
If slab heave is greater than 0.1 inches during pumping, the injection pressure, vent
point spacing, and/or slurry mix shall be adjusted as necessary to provide filling of
voids with minimal slab heave.

Upon completion of the injection area, the Void Filling Subcontractor makes a visual
assessment of each injection and observation core hole and injects additional
sand/polymer slurry to fill any remaining voids (top-off).

Upon completion of the void filling, the Void Filling Subcontractor injects a sufficient
amount of bleach to cut the polymer and restore the permeability of the sand.
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viii.

Upon completion of void filling, injection and observation core holes shall be left
open for observation during construction to determine which of them will be fitted
with passive pressure relief wells. This decision will be made by the Engineer once
the contractor has completely encapsulated the downstream portion of the spillway
with a jet grout/soil mixed seepage cutoff wall. After the locations for the pressure
relief wells have been selected, the remaining core holes shall be filled with non-
shrinking neat grout.

The Void Filling Subcontractor measures the moisture content and unit weight of
the sand/polymer slurry and collects representative samples of the slurry mix at the
injection point at least three times per day or every 20 cubic yards of slurry injected,
whichever is more stringent. These are placed in 3” diameter concrete molds and
capped to prevent moisture loss and submitted by the Contractor’s QC firm for
laboratory moisture content, unit weight, and grainsize analyses in accordance with
ASTM D6913 and ASTM D7263-21. The results are provided to the Engineer for
review.

D.  Post-Work Condition Survey: Upon completion of void filling, a Post-Work Condition
Survey shall be performed to document changes of the surface condition of the slab due
to void filling:

Provide a repeat survey of the slab surface elevation in the work area.

The Engineer or their designated on-site representative shall repeat the
photographs taken for the Pre-Work Condition Survey.

The Void Filling Subcontractor cores the slab at up to 10 locations designated by the
Engineer. Core holes shall be at least 2 inches in diameter. The Engineer shall check
for the presence and thickness of voids below the slab at the core hole locations. If
voids are discovered then the Void Filling Subcontractor fills these at no additional
cost to the County.

E. Evaluation and Acceptance of Stilling Basin Floor Slab Void Filling:

The Void Filling Subcontractor submits an installation data report to the Engineer
which shall include for each injection point, the range of injection pressures, vent
point spacing, slurry volume pumped, slurry mix ratio, equivalent dry density of the
pumped slurry, and any measured slab heave during injection.

The Engineer shall review data submitted by the Void Filling Subcontractor, the Pre-
and Post-Work Condition Surveys, laboratory testing data, and provide an
installation assessment report to Lake Manatee County.

F. Core Hole Grouting: See Item 3.C.vii above.

Pressure Relief Wells with Backflow Preventers: Upon completion of void filling and after
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the stilling basin as shown in the Plans. These are in addition to the pressure relief wells

that will be installed through the end sill of the stilling basin in accordance with the Plans.

-- End of Section --
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SECTION 01 20 00
PRICE AND PAYMENT PROCEDURES
PART 1 GENERAL
1.1 REFERENCES

The publications listed below form a part of this specification to the extent referenced. The
publications are referred to within the text by the basic designation only.

1.2 SUBMITTALS
Owner approval is required for the following submittals:
SD-01 Preconstruction Submittals
Schedule of Prices Earned Value Report
SD-03 Product Data
Weight Certificates
1.3 SCHEDULE OF VALUES
1.3.1 Data Required

This Contract recommends the use of a cost-loaded Network Analysis Schedule (NAS). Schedule of
Prices must not be used with cost-loaded Network Analysis Schedule (NAS). Use Earned Value Report
derived from cost-loaded NAS. Within 15 calendar days of notice of award, prepare and deliver to the
Owner’s Representative a Schedule of Prices (construction Contract) as directed by the Owner’s
Representative. Schedule of Prices must have cost summarized and totals provided for each
construction category. Provide a detailed breakdown of the Contract price, giving quantities for each
of the various kinds of work, unit prices and extended prices. Contractor overhead and profit
including salaries for field office personnel, if applicable, must be proportionately spread over all pay
items and not included as individual pay items.

1.3.2 Payment Schedule Instructions

Payments will not be made until the Schedule of Values from the cost-loaded NAS has been
submitted to and accepted by the Owner. For design phase progress payment(s), the Schedule of
Prices or Earned Value Report from the Cost Loaded CPM must include detailed design activities and
general (summarized) approach for the construction phase(s) of the project. The Schedule of Prices
or Earned Value Report must be fully developed with detailed construction line items as design
progresses. The complete design and construction Schedule of Prices or Earned Value Report must be
submitted and accepted prior to starting construction work.
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1.4 CONTRACT COST BREAKDOWN

The Contractor must furnish within 30 days after the date of Notice to Proceed, and prior to the
submission of its first partial payment estimate, a breakdown of its single job pay item or items which
will be reviewed by the Owner’s Representative as to propriety of distribution of the total cost to the
various accounts. Any unbalanced items as between early and late payment items or other
discrepancies will be revised by the Owner’s Representative to agree with a reasonable cost of the
work included in the various items. This Contract cost breakdown will then be utilized as the basis for
progress payments to the Contractor. The cost breakdown shall be based on the bid form provided in
the bid documents.

1.5 CONTRACTOR'S INVOICE AND CONTRACT PERFORMANCE STATEMENT
1.5.1 Content of Invoice

Requests for payment will be processed in accordance with the Contract Documents. Invoices not
completed in accordance with contract requirements will be returned to the Contractor for correction
of the deficiencies. The requests for payment shall include the documents listed below.

Updated overall baseline schedule

Proof of updated red line drawings

Copies of material invoices

Other supporting documents as requested.

o0 oo

1.5.2 Submission of Invoices

Monthly invoices and supporting forms for work performed through the anniversary award date of
the Contract must be submitted to the Owner’s Representative within 5 calendar days of the date of
invoice. For example, if Contract award date is the 7th of the month, the date of each monthly
invoice must be the 7th and the invoice must be submitted by the 12th of the month.

1.5.3 Final Invoice

a. Afinal invoice must be accompanied by the certification of Completion. If the Contractor is
incorporated, the Final Release must contain the corporate seal. An officer of the corporation
must sign and the corporate secretary must certify the Final Release.

b.  Final invoices not accompanied by the Contractor's Final Release and required certification of
Transportation of Supplies by Sea will be considered incomplete and will be returned to the
Contractor.

1.6 PAYMENTS TO THE CONTRACTOR

Payments will be made on submission of itemized requests by the Contractor which comply with the
requirements of this section and will be subject to reduction for overpayments or increase for
underpayments made on previous payments to the Contractor.
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1.6.1 Obligation of Owner Payments

The obligation of the Owner to make payments required under the provisions of this Contract will, at
the discretion of the Owner’s Representative, be subject to reductions and suspensions permitted
under the County regulations including the following in accordance with the Contract Documents:

a. Reasonable deductions due to defects in material or workmanship.

b. Claims which the Owner may have against the Contractor under or in connection with this
Contract.

c.  Unless otherwise adjusted, repayment to the Owner upon demand for overpayments made to
the Contractor; and

d.  Failure to maintain accurate "as-built" or record drawings.
1.6.2 Payment for Onsite and Offsite Materials

Progress payments may be made to the Contractor for materials delivered on the site, for materials
stored off construction sites, or materials that are in transit to the construction sites under the
following conditions:

a. Payments Under Fixed Price Construction Contracts.

b. Materials delivered on the site but not installed, including completed preparatory work, and off-
site materials to be considered for progress payment must be major high cost, long lead, special
order, or specialty items, not susceptible to deterioration or physical damage in storage or in
transit to the construction site. Examples of materials acceptable for payment consideration
include, but are not limited to, structural steel, non-magnetic steel, non-magnetic aggregate,
equipment, machinery, large pipe and fittings, precast/prestressed concrete products, plastic
lumber (e.g., fender piles/curbs), and high-voltage electrical cable. Materials not acceptable for
payment include consumable materials such as nails, fasteners, conduits, gypsum board, glass,
insulation, and wall coverings.

c.  Materials to be considered for progress payment prior to installation must be specifically and
separately identified in the Contractor's estimates of work submitted for the Owner’s
Representative 's approval in accordance with Schedule of Prices and Earned Value Report
requirement of this Contract. Requests for progress payment consideration for such items must
be supported by documents establishing their value.

d. Materials are adequately insured and protected from theft and exposure.

e. Provide a written consent from the surety company with each payment request for offsite
materials.

f. Materials to be considered for progress payments prior to installation must be stored onsite.
Other locations are subject to written approval by the Owner’s Representative.
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g. Materials in transit to the job site or storage site are not acceptable for payment.

1.7 SINGLE JOB PAYMENT ITEMS

July 2021

Payment items for the work of this Contract for which Contract job payments will be made are listed

in the COST PROPOSAL FORM and described below. All costs for items of work, which are not

specifically mentioned to be included in a particular job or unit price payment item, are included in
the listed job item most closely associated with the work involved. The job price and payment made

for each item listed constitutes full compensation for furnishing all plant, labor, materials, and

equipment, and performing any associated Contractor quality control, environmental protection,

meeting safety requirements, tests and reports, and for performing all work required for which

separate payment is not otherwise provided.

The approved Schedule of Values will form the basis for monthly pay requests. No additional
payments will be made for work performed beyond the limits defined in the construction drawings.

1.7.1 Mobilization
1.7.1.1 Description

The scope of this pay item is for the mobilization of equipment, materials, manpower and associated
appurtenances including, but not limited to, the items listed below:

101.
102.
103.
104.
105.
106.
107.
108.
109.

Pre-Mobilization Activities (Construction Submittals....)
Utility Locates

Laydown and Setup

Office Set-Up, Maintenance and Operation

Erosion and Sediment Control Best Management Practices
Temporary Downstream Access Road

Temporary Boat/Barge Dock

General Conditions

Permits, Bonding, etc.

1.7.1.2 Payment

Partial payments will be made at 25% of the bid price per month for the first four months.

1.7.2  Void Filling
1.7.2.1 Description

The scope of this pay item is to perform the void filling demonstration scope as described in the
contract documents including, but not limited to, the items listed below:

201.
202.
203.

Demonstration Project
Production — Downstream Apron
Production — Stilling Basin

1.7.3 Downstream Channel Repairs
1.7.3.1 Description
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The scope of this pay item is to perform repairs to the downstream channel as described in the contract
documents including, but not limited to, the items listed below:

301. Site Preparation (rip rap removal, excavation, engineered fill)

302.  Existing Apron Slab Preparation

303. Reinforcement, Miscellaneous Metals, Expansion Joints, Sealant and Waterstop
304. Form, Pour and Cure Downstream Concrete Apron Overlay

305. Cast-in-Place Concrete Stairs

306. Concrete Stilling Basin Repairs (Skim Coat on End sill)

307. Training Wall Repairs

308. Demolition and Abandonment of Miscellaneous Metals and Drains

309. Ogee Repairs (Downstream and Upstream)

1.7.4 Downstream Pressure Relief System
1.7.4.1 Description

The scope of this pay item is to install the downstream pressure relief system as described in the
contract documents including, but not limited to, the items listed below:

401. Vertical Relief Wells
402. End Sill Relief Wells

1.7.5 Encase Spillway with Seepage Barrier
1.7.5.1 Description

The scope of this pay item is to encase the spillway by installing a seepage barrier as described in the
contract documents including, but not limited to, the items listed below:

501. Construction Grading

502. Sheet Piling Including Concrete Cap and Handrail Installation

503. Deep Soil Mixing (Test Sections, Final Design Approval, F&I), Assume 10% Portland
Cement and 5% Bentonite by Weight

504. Jet Grouting (Test Sections, Final Design Approval, F&I), Assume 10% Portland Cement
and 5% Bentonite by Weight

505. Concrete Slab on Grade Installation

506. Final Grading and Restoration

1.7.6  Approach Channel Repairs
1.7.6.1 Description

The scope of this pay item is to perform repairs to the upstream channel as described in the contract
documents including, but not limited to, the items listed below:

601. Installation of Combi-Wall North and South Embankments

602. Complete Demolition and Removal of Slope Paving and Soldier Pile Wall and Lagging
603. Removal, Abandonment and Grouting of Monitoring Wells and Drains
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604.

605.
606.
607.
608.

609.
610.
611.
612.
613.
614.
615.
616.
617.
618.
619.

Construction Excavation and Final Grading at the North and South Embankments and
Approach Channel Including Removal of Steel Debris, Jet Grout Spoils, Organics and
Other Debris Within the Approach Channel and around the approach channel walls
Removal of Grout Spoils from Approach Slab

Install Sheet Pile and Combi Wall System with Structural Bracing

Install Dewatering Wells and Grout Plug at Approach Slab

Partial Dewater of Approach Slab and Approach Channel Area. Contractor May Fully
Dewater at Their Discretion.

Fully Dewater for Pre-Construction Inspection

Complete Approach Slab Repairs

Complete Approach Wall Repairs

Fully Dewater for Approach Slab Repairs Inspection

Flood Containment Area and Cut Sheet Pile on Approach Channel

Install Secondary Seal on Approach Channel.

Cut Combi-Wall at North and South Abutments and Restore Grade and Slope Paving
Cut Combi Wall and Install Concrete Cap at Approach Slab

Install Riprap to Final Grade

Placement of Watertight Slab on Grade

Install Handrail

1.7.7 Stoplog Guide and Tainter Gate Rehabilitation
1.7.7.1 Description

The scope of this pay item is to perform repairs to the stoplog guide and tainter gate as described in the
contract documents including, but not limited to, the items listed below:

701.
702.
703.
704.
705.
706.

Stoplog Guide Repairs

Tainter Gate Repairs

Threshold Replacement

Course Screen Chamber - Concrete Repairs

Course Screen Chamber Miscellaneous Metal Removal/Refurbishment/Coating
48" Pipe Inspection

1.7.8 Upstream Soil Cement Refurbishment
1.7.8.1 Description

The scope of this pay item is to perform upstream soil cement repairs as described in the contract
documents including, but not limited to, the items listed below:

801.
802.
803.
804.
805.

Uniform Section Mat Test Section
Concrete Slope Pavement Test Section
Spot Repair Test Section

Full Depth Soil Cement Test Section
Spot Repair at End of Flume

1.7.9 Mechanical Upgrades
1.7.9.1 Description
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The scope of this pay item is to replace the existing electric motors, gear boxes and instrument and
controls as described in the contract documents including, but not limited to, the items listed below:

901. Replace Electric Motors
902. Replace Gear Boxes
903. Replace Instrumentation and Controls

1.7.10 Miscellaneous Improvements
1.7.10.1 Description

The scope of this pay item is to install new or perform repairs to the levee and dam as described in the
contract documents including the items listed below:

1001. Laybys

1002. Concrete Deck Repairs

1003. New Deck Paint: Sand Blast, Remove Rust, Primer and Paint
1004. Add Safety Ladders

1005. Add/Replace Handrails

1006. Skim Coat Over Piers

1007. Boat Launch Improvements

1008. Bridge Repairs

1.7.11 Demobilization
1.7.11.1 Description

The scope of this pay item is for general site restoration, cleanup, demobilization, and development of
close-out documents and associated appurtenances including, but not limited to, the items listed
below:

1101. Full Depth Asphalt Milling and Asphalt Pavement
1102. Punchlist Inspection

1103. Restoration of Laydowns

1104. Final Cleanup

1105. Closeout Manuals / Submittals

1106. Red-Line Construction Drawings

1107. Borrow Area Reclamation

1.7.12 Add Alternate Contractor Unit Prices
1.7.12.1 Description

The scope of these pay items are separate from the above listed bid items and will be used to
establish standard rates for unforeseen circumstances that may arise during the course of the work
and formally approved for implementation through fully executed change orders.
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1.8 UNIT PRICE PAYMENT ITEMS — NOT USED

PART 2 PRODUCTS
Not Used.

PART 3 EXECUTION
Not Used.

-- End of Section --
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